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Executive Summary 

This  Environmental  Impact Assessment  has  been  prepared  for  the  proposed Burchill Wind Project  by 

Natural  Forces  Development  Limited  Partnership  on  behalf  of  the  Proponent,  Natural  Forces 

Development Limited Partnership.  The purpose of this document is to assess the potential environmental 

impact of the proposed Project on valued environmental components. 

The Project is located on Crown Land within the south western boundary of Saint John, New Brunswick.  

This Project will  consist of up  to 10 wind  turbine generators,  a new substation, and an overhead  line 

required to connect the Project to the existing Saint John Energy electrical grid. 

Construction activities required for the Burchill Wind Project will include clearing vegetation and grading 

for access  roads,  crane pads and concrete  turbine  foundations, electrical  laydown,  installation of new 

collector  lines and distribution  lines,  turbine delivery and erection,  turbine  commissioning,  substation 

installation and site restoration and clean‐up.  Pre‐ construction activities are expected to begin in Q3 of 

2020 and turbine commissioning is expected in Q3 2021. 

Work completed as part of this Environmental Impact Assessment includes study methodologies as well 

as desktop and field studies conducted.  These studies have gathered background information to identify 

and assess potential impact to biophysical, physical, and socio‐economic VECs.  Field surveys completed 

include avian migration and breeding surveys, raptor surveys, waterfowl survey, wetland and watercourse 

delineations, and vegetation surveys.  With the exception of the avian and bat studies, the results of the 

studies have been compiled and are included in the assessment of the existing environment.  Additional 

desktop  and  field  surveys  completed  by  the  Proponent  and  third  parties  include  an  archaeological 

predictive  model,  species  at  risk  potentials,  current  and  future  predicted  climate  comparisons,  an 

electromagnetic  interference  study,  noise  and  shadow  flicker  assessments,  and  visual  impact 

assessments. 

Further,  a  brief  description  of  consultation  efforts  is  provided.    However,  the  Proponent  will  submit 

detailed  information about  their  consultation efforts  in  two stand‐alone Public Consultation Summary 

Report and the Indigenous Consultation Summary during the review period. 

Upon completion and compilation of field surveys, a proper assessment of the potential Project impacts 

on the surrounding environment has been assessed for the following VECs: 

 Ground Water 

 Geophysical Conditions 

 Atmospheric Conditions 

 Wind Resource 

 Noise 

 Shadow Flicker and Visual Aesthetics 

 Wildlife 

 Vegetation and Habitats 
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 Wetlands and Watercourses 

 Fish Habitat 

 Archaeological Resources 

 Electromagnetic Interference 

 Land Use and Property Values 

 Vehicle Traffic and Pollution 

 Public Health and Safety 

Due to the timing of this submission the following datasets are yet to be compiled and presented and will 

be submitted as an addendum to the Environmental Impact Assessment: 

 Avian Surveys 

 Bat Surveys 

As recommended by Archaeological Prospects following their survey of the Project site, archaeological 

test pits will be conducted in the spring of 2020, and a report will be submitted as an addendum to this 

submission.  

To reflect additional field work required in areas of the Project Footprint that have not yet been surveyed, 

the  following  studies  will  be  conducted  in  2020,  and  will  also  be  submitted  as  addendums  to  the 

registration document.  These studies include: 

 Updated wetland, watercourse, and vegetation studies (will  include survey results  in the small 

areas previously not surveyed) 

 Fish surveys in watercourses that may be impacted by the Project   

From the data that has currently been assessed it has been determined that no significant residual effects 

are predicted.  The Proponent is committed to minimizing any potential for environmental impact as a 

result of the construction, operation and decommissioning of the Proposed Burchill Wind Project and has 

therefore, outlined any post construction monitoring and mitigation details that may be required given 

the predicted impacts. 

The Proponent believes that the Project Footprint demonstrated reduces many environmental concerns 

while providing an excellent opportunity to transform a previously disturbed and fragmented site into a 

productive source of environmentally friendly renewable energy.  The Burchill Wind Project will also 

help to meet provincial goals of providing 40% renewable energy to the Province by 2020 and will 

support community economic development. 
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Km  Kilometer 

LORESS  Locally Owned Renewable Energy that is Small Scale 

MA  Managed Area 

MB  Marsh Brook 

MBBA  Maritime Breeding Bird Atlas 

MC  Mill Creek 
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MCB  Maguire’s Cove Brook 

MET  Meteorological Tower 

MW  Megawatt 

NBP  New Brunswick Power 

NBSR  New Brunswick Southern Railway 

OHS  Occupation Health and Safety (Act) 

PC  Point Count 

PH  Paddy’s Hill 

PID  Property Identification 

PLE  Pipeline East 

PLW  Pipeline West 

PNA  Protected Natural Area 

PPA  Power Purchase Agreement 

Project  Burchill Wind Project 

Proponent  Natural Forces 

RABC  Radio Advisory Board of Canada 

RDC  Regional Development Corporation 

RoW  Right of Way 

SAR  Species at Risk 

SARA  Species at Risk Act (Canada) 

SCADA  Supervisory Control and Data Acquisition 

SJE  Saint John Energy 

SJPF  Saint John Police Department 

SJMFC  Saint John Model Flying Club 

SOCC  Species of Conservation Concern 

SPL  Sound Pressure Level 

STP  Standardized Test Pits 

SVA  Subtended Vertical Angle 

TRC  Technical Review Committee 

VEC  Valued Environmental Component 

WAWA  Wetland and Watercourse Alteration 

WC  Watercourse 

WESP‐AC  Wetland Ecosystem Services Protocol – Atlantic Canada 

WMO  World Meteorological Organization 

WTG  Wind Turbine Generator 

ZVI  Zone of Visual Influence 
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1 Proponent 

1.1 Name   

The Proponent  for  the Burchill Wind Project  (BWP or Project)  is Natural  Forces Development  Limited 
Partnership  (Natural  Forces or  the Proponent)  a  company  registered  in Nova  Scotia.    For  clarification 
throughout this document, Natural Forces is also the developer for the BWP. 

1.2 Address  

The address for the Proponent is the following: 

1205‐1801 Hollis Street,  
Halifax, NS, B3J 3N4 

1.3 Chief Executive Officer 

John Brereton – President of Natural Forces – jbrereton@naturalforces.ca – (902) 422‐9663 

1.4 Principal Contact Person 

Amy Pellerin – Senior Development Manager at Natural Forces – apellerin@naturalforces.ca– (902) 422‐

9663 

1.5 Property Ownership 

The lands on which the project will reside are Crown Lands owned by the Province of New Brunswick.  An 

Option agreement and Investigative License of Occupation were obtained by Saint John Energy (SJE) from 

the province to study the wind resource  in this area  in May, 2019.   This License will be transferred to 

Natural Forces in the coming months.   Prior to construction, a License of Occupation to Construct and 

Operate will be obtained. 

The Project will make use of the following existing roads: 

 King William Road – a municipal road maintained by the City of Saint John; 

 Burchill Road – a non‐maintained municipal road; and, 

 Paddy’s Hill Drive – a municipal road maintained by the City of Saint John. 

1.6 Proponent Qualifications 

This Environmental Impact Assessment (EIA) report is being submitted to the Department of Environment 

and Local Government by Natural Forces. 
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Natural Forces was established in 2001, and has offices located in Halifax, Nova Scotia, Quispamsis, New 

Brunswick  and  Dublin,  Ireland.    Natural  Forces  has  over  75  years  of  combined  local,  national,  and 

international experience in the renewable energy sector.  Natural Forces is a renewable energy developer, 

constructor,  operator,  and  long‐term  asset  owner.    Currently  active  in  many  of  the  major  Canadian 

renewable  energy  markets,  Natural  Forces  specifically  focuses  on  wind,  solar  and  small  hydro 

technologies. 

Natural Forces has a long and successful history of delivering permitted wind farms to a construction ready 

stage.  By utilizing both third‐party professional environmental consultants, and in‐house environmental 

and engineering teams, projects are permitted and delivered on schedule while maintaining an economic 

competitiveness.   

Natural  Forces,  in  partnership with  TransAlta  Renewables  developed,  constructed,  and  co‐owns New 

Brunswick’s first wind farm: the Kent Hills Wind Farm which has an installed capacity of 167 MW.  As well, 

Natural  Forces,  acting  on  behalf  of  the  Oinpegitjoig  Wind  Limited  Partnership,  have  recently 

commissioned  the  3.8  MW  Richibucto  Wind  Project  in  partnership  with  Pabineau  First  Nation.  

Additionally,  Natural  Forces  have  recently  received  an  approval  for  the  EIA  on  its Wocawson  Energy 

Project developed and owned in partnership with Tobique First Nation.  

In addition to these New Brunswick Projects, Natural Forces developed, constructed, owns and operates 

ten wind farms in the Maritimes in partnership with community groups or stakeholders as shown in Table 

1‐1. 

Table 1‐1: Natural Forces operational wind energy projects. 

Project Name  Partnerships 
Number of 

turbines 
Rated Capacity 

Fairmont Wind Farm  Wind4All – a CEDC  2  4.6 MW 

Hillside Boularderie Wind Farm 
Wind4All Communities – a 

CEDC 
2  4 MW 

Pictou Landing Wind Farm 

Pictou Landing First nation 

and Wind4All Communities 

lll – a CEDC 

1  1.6 MW 

Gardiner Mines Wind Farm  Cape Breton University  3  5.4 MW 

Gaetz Brook Wind Farm 
Wind4All Communities – a 

CEDC 
1  2.3 MW 

Barrachois Wind Farm  Wind4All Communities IV  2  4 MW 

Aulds Mountain Wind Farm  Wind4All Communities ll  2  4.6 MW 
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Project Name  Partnerships 
Number of 

turbines 
Rated Capacity 

Amherst Community Wind 

Farm 

The Assembly of Nova Scotia 

Mi’Kmaq Chiefs and 

Wind4AllCommunities lll 

2  6 MW 

Richibucto Wind Project 
Oinpegitjoig Wind Limited 

Partnership 
1  3.8 MW 

Kent Hills Wind Farm   TransAlata Renewables   55  167 MW 

Natural  Forces  has  successfully  permitted  all  of  their  wind  projects  in  both  Nova  Scotia  and  New 

Brunswick.   Eight of  the sites were required to  follow provincially  legislated EIA processes under their 

respective provincial Environmental Assessment Acts.  Natural Forces has worked closely with Provincial 

regulators,  stakeholders, and First Nations on all previously approved projects, and are well  versed  in 

existing New Brunswick  EIA  legislation  and  guidelines.    In  addition  to  environmental  and  engineering 

teams, Natural Forces also possesses construction management, and operation teams who carry projects 

through  to completion.   With Natural Forces’ experience permitting and constructing wind  farms,  the 

Proponent  is  confident  the  BWP  can  be  constructed  and  commissioned with minimal  environmental 

impact following expected timelines and budgets. 

2 The Undertaking 

2.1 Name of the Undertaking 

The name of the undertaking is the Burchill Wind Project (Project or BWP). 

2.2 Project Need and Purpose 

The Project is located in an extensively industrialized area within the southwest boundaries of the city of 

Saint John.   The project is within the jurisdiction of SJE where there is an increased energy demand to 

power the city and nearby town centres, industrial activities and populated residential areas.  Therefore, 

there is a need to provide additional safe, clean energy sources to help offset and meet increasing energy 

demands.  The purpose of this Project is to help SJE fulfill their sustainability policy through the generation 

of  clean,  renewable  energy,  and  reduce  SJE’s  reliance  on  imported  energy  sources  through  the 

development of a localized renewable energy source (Saint John Energy, 2017; Saint John Energy 2019). 

The New Brunswick Energy Blueprint (DERD, 2011) sets out clear requirements regarding the source of 

electricity  to  be  supplied  to  the  province.    The  Project  will  continue  the  momentum  of  the  Energy 

Blueprint, which  required  the province of New Brunswick  to achieve 40 percent  renewable energy by 

2020. 
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The Energy Blueprint was developed  in  response  to  the growing knowledge base and action  required 

toward reducing greenhouse gas emissions and mitigating risks associated with climate change.  The most 

recent report by the Intergovernmental Panel on Climate Change (IPCC) states that energy accounts for a 

significant  25% of  global  greenhouse  gas  emissions.    Continued  emissions  of  green  house  gasses will 

amplify existing risks and create new risks for natural and human systems; the risk of abrupt irreversible 

changes increase as the magnitude of warming increases.  Mitigation measures must be used to reduce 

the greenhouse gas intensity; measures such as reducing energy usage and moving towards decarbonised 

energy supply should be taken to move towards achieving these goals (IPCC, 2014). 

The land on which the wind turbine generators (WTG) are proposed is well‐suited for its intended use as 

the Project will reside on an industrial site that has created highly fragmented habitat.  Additionally, during 

a  clear  day  industrial  sounds  can  be  heard  throughout  the  Project  site.    The  Project  will  offer  an 

opportunity to develop stronger relationships with the local community.  The Proponent can transform 

these industrialized lands into a site that will provide an environmentally friendly, productive source of 

renewable energy for the local community and SJE. 

The Project  is also estimated  to  create  full‐time  jobs  throughout  its  construction and operation while 

contributing to community economic development.    It  is expected the Project will bring  in revenue to 

many of the local businesses as Project workers expense food and accommodations to conduct work on 

site.  Where possible, the Proponent will hire local contractors and workers for the completion of different 

project phases. 

There are no alternatives to the Project being proposed as the development of wind energy projects have 

provided direct contributions, globally, to reducing harmful greenhouse gasses associated with traditional 

carbon‐based energy sources.   The Project will help support SJE’s goal of developing clean, affordable, 

local energy sources (Saint John Energy, 2019).  The Project supports New Brunswick’s Smart Grid eco‐

system and the Province’s Climate Change Action and Renewable Energy Plans.   Moving past 2020,  in 

order to increase the renewable energy generation of NB’s energy portfolio, the development of wind 

energy  is  the most  feasible  option  and  can  help meet  renewable  energy  goals while  providing much 

needed economic development for the local communities. 

2.3 Project Overview 

The proposed BWP consists of 5 ‐ 10 wind turbines capable of producing 20 ‐ 42 MW of renewable energy.  

The BWP will be constructed, owned, operated and maintained by the Proponent. 

The Proponent is developing the Project following the successful bid on SJE’s Request for Proposal (RFP) 

to acquire additional renewable energy sources for their energy supply.  SJE’s sustainability policy seeks 

to mitigate greenhouse gas emissions of the electricity provided to their customers (Saint John Energy, 

2017).    An  effective means  of  doing  so  is  investing  in  renewable  energy  infrastructure.    The  project 

proposed under the RFP was awarded to provide 20 ‐ 42 MW of renewable energy by 2022. 
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The Project will be connected to the existing SJE electrical grid via a new substation and a distribution line 

measuring approximately 300 m that will be constructed, owned, operated and maintained by SJE.  This 

distribution line will then be connected to the existing electrical grid owned by SJE.  

The majority of the Project is located on Crown Land approximately 15 kilometers southwest from the 

City of Saint John near Lorneville and the existing Coleson Cove Generating Station. 

A Power Purchase Agreement (PPA) will be signed with SJE in Q2 of 2020.  This PPA will dictate the total 

capacity for the BWP which will range between 20 ‐ 42 MW and can be fulfilled with five (5) to ten (10) 

turbines as proposed in the EIA. 

The ten‐turbine layout is utilized throughout the impact assessment to demonstrate all possible turbine 

locations for the largest project  layout.   Therefore, all numbers presented in the EIA are reflecting the 

impact of the ten (10) turbine layout.   The Proponent recognizes that not all ten (10) turbines may be 

required to meet the full capacity of the Project under the PPA.  Should the layout require less than ten 

(10) turbines, the smaller project size will be located within the footprint presented in the EIA. 

It is anticipated that the BWP will require approximately 5.1 km of new access roads and can make use of 

5  km  of  existing  roads  onsite  with  small  upgrades  which  significantly  reduces  the  Projects  clearing 

footprint.  Road widths will be approximately 6 m wide and up to 15 m wide on turns or to accommodate 

passing  lanes.    A  crane pad measuring  approximately  70 m by  70 m will  be  required  at  each  turbine 

location.  The electricity from the turbines will be collected through approximately 8.6 km of overhead 

collector lines.  

Additionally, SJE will require a new substation to be constructed onsite measuring approximately 60 m by 

45 m with an overhead line that will connect the substation to the existing electrical grid owned by SJE.  

This overhead line will measure approximately 300 m. 

The substation and the overhead line required to connect the Project to the existing SJE electrical grid will 

be designed, constructed, owned, maintained and operated by SJE, however it is being included as of the 

environmental impact assessed with this EIA. 

Table 2‐1: An approximate length of Collector Lines and Roads for a 20 MW and 42 MW layout. 

  20 MW 5 Turbine Layout  42 MW 10 Turbine Layout 

New and Upgraded Roads  5.4 km  10.1 km 

Collector Lines  3.8 km  8.6 km 

Currently, pre‐construction, clearing activities and foundation work are expected to begin in Q3 of 2020.  

The construction activities are expected to slow down over the winter months and resume at the end of 

Q2 2021.  The Project will be commissioned by the end of 2021 as per the PPA with SJE.  The Project will 

have an operational phase of up to 25 years. 
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2.4 Project Location 

The  Project  is  located  within  the  boundaries  of  the  City  of  Saint  John  between  the  communities  of 

Lorneville and Prince of Wales, New Brunswick (Figure 2‐1).  The proposed WTG locations are situated on 

existing crown land located approximately 15 km southwest of the City of Saint John.  The location for the 

proposed BWP centroid is 19T 720037m E; 5005963m N (66° 11’ 59.13” W 45° 10’ 22.12” N). 

 

Figure 2‐1: Project Location Map. 

2.5 Siting Considerations 

The Proponent has extensive knowledge with  respect  to site  finding and development of community‐

based wind farms.  There are many considerations to take into account while developing these types of 

projects  and a detailed assessment of  these  considerations have  led  the Proponent  to determine  the 

location of the BWP, which presents the best opportunity to provide efficient renewable energy to the 

local community with the least impacts to the community and environment. Specifically, the BWP is an 

attractive site due to the wind resource, elevation, proximity to the SJE transmission system, and industrial 

nature of the surrounding lands. 
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The  following  is  a  list  of  factors  that  have  been  considered  during  the  site  finding  and  development 

process.  The project location and layout from a regional and local context are shown in Figure 2‐1 and 

Figure 2‐2. 

 Technical Considerations: 

 Sufficient wind resource; 

 Regional topography; 

 Proximity to transmission system; and 

 Turbine technology. 

 Environmental Considerations: 

 Proximity to wetlands; 

 Proximity to residential dwellings or other noise/shadow sensitive areas; 

 Sensitivity of flora & fauna; 

 Proximity to provincial or national parks and nature reserves; and 

 Risk of archaeological resource disturbance. 

 Land use considerations: 

 Known culturally significant areas; 

 Available access to the land; 

 Communication corridors; 

 Current land use; 

 Future land use; and 

 Proximity to residential properties, communities and towns. 

 Planning Considerations: 

 The City of Saint John Zoning By‐law Amendment for Green Energy. 

 Technical Considerations 

The BWP  is  located at an elevation of 58 m to 77 m.   As a result of  the elevated topography,  relative 

proximity to the Bay of Fundy coastline and prevailing winds coming from the coastline (southwest), the 

Project site provides an attractive wind resource for a wind energy project. 

Natural  Forces  has  been  in  discussion with  SJE  since  2019  regarding  developing  a  renewable  energy 

project in Saint John and together have identified that there is a suitable electrical infrastructure located 

approximately 300 m east of the Project site. 

SJE is currently undergoing the Feasibility Review with NB Power to assess any technical issues that will 

need  to  be  addressed  for  the  interconnection of  the  Project  to  the  SJE  grid  and  subsequently  to  the 

existing new Brunswick Power grid. 

The point of interconnection, collector lines, and location of the new proposed substation is demonstrated 

in Figure 2‐2. 
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The  Proponent  will  be  using  the  services  of  a  third‐party  consultant  to  conduct  a  geotechnical 

investigation to determine geophysical conditions for turbine design and construction.  This assessment 

will be completed in the first quarter of 2020. 

Lastly,  the  turbine  selection  will  be  made  based  on  site  specific  measured  wind  data,  the  turbine 

availability,  and  the  capacity  available  on  the  grid.    This  decision  will  also  be  influenced  by  certain 

environmental considerations. 

 Environmental Considerations and Setbacks 

Environmental impacts associated with the construction and operation of a wind project can be reduced 

or eliminated through proper screening during the development phase.   The Proponent has consulted 

with  regulators  and  conducted  desktop  and  field  studies  to  locate  wetlands,  watercourses,  sensitive 

habitats, endangered species, and residential dwellings in an effort to design the project to avoid as many 

of these sensitive features as possible.  The Project layout allots for setbacks from the following sensitive 

features: 

 1 km from all residential dwellings and cabins; 

 Important Bird Area (IBA) (Saint’s Rest Marsh & Beach and Manawagonish Island); 

 Provincial Park (New River Beach); 

 >5 km to known bat hibernacula; 

 nearby pipelines and water lines; 

 regulated and unmapped wetlands and watercourses; 

 nearby designated roadways; 

 communication corridors; 

 communication tower; and 

 Environmentally Significant Area (ESA) (Musquash Estuary). 

Due to close proximity to Ecologically Significant Areas (ESAs) such as the Musquash Estuary, elevated 

avian study methodology was used for the Project.  A thorough desktop review of available data for flora 

and fauna species in the area has been conducted in order to identify species at risk and species of high 

importance that may be impacted by the proposed development.  Flora and Fauna species at risk or of 

high importance identified are discussed in Section 4.2.5 and 4.2.6. 

Desktop and field studies conducted in consultation with New Brunswick’s Archaeological Services did not 

identify evidence of significant past human use on site.  However, turbines 5‐10 are located in areas that 

have a high potential for significant archeological remains.  Archaeological test pits were recommended 

and details on the archeological assessment is further discussed in Section 4.3.1. 
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 Land Use Considerations 

The BWP requires consideration of current land uses within the proposed Project site.  As provincial crown 

lands, these lands are open to a variety of uses.  Currently, there are several industrial and recreational 

land users where consultation and further consideration is required in addition to First Nation land users. 

Through an initial site visit with Wolastoqey Nation in New Brunswick (WNNB) elders and land users it 

was identified that the lands are regularly used by WNNB for medicinal plant picking and berry picking.  

Further discussions with WNNB are ongoing to fully understand the use of the land by First Nations.  This 

information will be included in a Land Use and Knowledge Study that will be completed at a later date. 

This land is used for several recreational purposes.  The Lorneville All Terrain Vehicle (ATV) club use and 

maintain the onsite ATV trial network year‐round,  including a warming shelter.   Additionally, the Saint 

John Model Flying club operates a 0.4 km2 runway within the site area.  

There are multiple industrial land uses on and nearby this site.  There is an operational quarry owned by 

Debly Resources Inc within the boundaries of the Project lands but on a separate PID (55193908).  Irving 

Oil Limited Pipeline has an easement across Project lands for a Bunker C pipeline between the Canaport 

Crude Receiving Terminal at Mispec Point and the Coleson Cove Generating Station.  Saint John Water 

also owns a pipeline that extends along the inner western boundary of the Project lands.  Perpendicular 

to the northwest boundary of the site, the Lorneville Liquified Natural Gas (LNG) pipeline runs along NB 

Route 1.   NB Power Transmission  lines  run along this same trajectory, and extend  further outside  the 

south east boundary of the Project Lands connecting to the NB Power Coleson Cove Generating Station. 

There are various land uses to consider on the Project lands.  Consultation with these land users will be 

ongoing to ensure safe use and enjoyment of these lands. 

 Planning Considerations 

The  City  of  Saint  John Municipal  Plan  amendment  approved  in  November  2019  communicates  clear 

support for renewable energy projects within the city limits on lands designated as Heavy Industrial or 

Rural Resource. 

According to The City of Saint John Zoning By‐law,  the  land on which the BWP is being developed are 

zoned Medium Industrial (IM), Heavy Industrial (IH), and Rural (RU).  The City of Saint John Zoning By‐law 

amendment approved in November 2019 stipulates that the lands on which renewable energy projects 

will  be  developed  need  to  be  re‐zoned  to  the  Green  Energy  (GE)  zone.    The  proponent  has  been  in 

correspondence with the City of Saint John Growth and Community Development Services and has applied 

for this re‐zoning.  As the BWP is on Crown lands, the Director of Crown Lands of the Department of Energy 

and  Resource  Development  of  New  Brunswick,  who  is  a  designated  signatory  for  the  Minister,  has 

authorized this application. 

Ongoing  consultation  with  the  City  of  Saint  John  Growth  and  Community  Development  Services  will 

continue and a development permit will be obtained prior to construction. 
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 Previously Considered Locations 

As previously mentioned, the general project lands were selected by SJE due to the initial assessment of 

the aforementioned technical, environmental, land‐use and planning considerations.  

The locations of the turbines, roads and collector lines were initially selected by Natural Forces within the 

project lands by using available desktop data.  While the location of the substation was initially selected 

by SJE. 

Field survey results, predicted modeling of noise and shadow flicker and discussions with members of the 

TRC created several iterations of the proposed Project Footprint.  

The turbine locations initially selected prior to the field studies were relocated to minimize any potential 

impacts of the project on the environment and local community.  It is understood that there are additional 

environmental field surveys that will be required in the spring of 2020 due to the change in location of the 

turbines.  

2.5.5.1 Prior to field surveys 

The turbine locations were originally considered in part due to the available desktop studies, expected 

wind resource estimates for the project lands and the avoidance of mapped wetlands. 

After field surveys and site visits conducted during the fall of 2019, it was determined that the project 

infrastructure was located near or within unmapped wetlands that are found throughout the project site. 

Due  to  these  factors,  further  micro‐siting  was  undertaken  which  led  to  the  proposal  of  the  new 

infrastructure locations. 
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Figure 2‐2: Original Project layout prior to micro‐siting. 
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2.5.5.2 Subsequent to field surveys 

As mentioned, the location of the project’s infrastructure was revised following field surveys.  The figures, 

discussions  and  assessments  in  the  following  sections  of  the  EIA  have  been  revised with  the  current 

Project Footprint that was created subsequent to the field surveys. 

2.5.5.3 Current layout 

The currently proposed layout successfully minimizes impacts to mapped and unmapped wetlands while 

respecting the technical, environmental, land use and planning considerations required for a suitable wind 

energy project. 

The current layout is presented in Figure 2‐3 below. 

 

Figure 2‐3: Current Project layout and Footprint, post field studies and micro‐siting. 
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2.6  Physical Components and Dimensions 

 Property 

The parcel identification (PID) number on which the WTGs will be located is 412189 which encompasses 

a total area of 1,029 ha.  The Option to Lease obtained by SJE in 2019 includes an area of 1,029 ha within 

the  aforementioned  PID.    Once  the  project  becomes  operational,  Leases will  be  obtained  by Natural 

Forces for the lands on which each turbine sits and a License of Occupation be obtained to encompass the 

access roads and collector lines.  SJE will obtain a Lease and License of Occupation for their infrastructure 

which includes the substation and the distribution line connecting to their existing infrastructure.   

The  footprint of  the Project  is estimated  to  cover 27 hectares of  the project  lands.    This  includes  the 

following:  

 10 hectares for the turbine bases and crane pads; 

 1 hectare for the substation; 

 12 hectares required for the access road (includes 10.1 km of new and upgraded roads); 

 3 hectares for the collector lines that are not parallel to the roads; and 

 1 hectare for the proposed transmission line and 30 m cleared right of way. 

The Project infrastructure can be viewed in Figure 2‐3. 

 Surveying, Siting and Logistic Activities 

Prior to the construction of the access roads, foundations, transmission and collector lines and, turbine 

installations, a number of enabling works need to be undertaken.  These will include: 

 Engineering site visits to evaluate the Project land and soil conditions; 

 Improvement of land drainage as required to facilitate construction; and 

 Widening and improvement of the site entrance for safe vehicle access. 

The Proponent, or appropriate contractor and the turbine manufacturer will coordinate transportation of 

the turbine components that will require overweight special move permits.  Service New Brunswick, the 

Department  of  Transportation  and  Infrastructure  (DTI)  and  the  local  Municipalities  in  which  the 

transportation will occur will be consulted by the appropriate party to ensure any other potential permits 

(i.e. over‐dimensional and overweight vehicle permits) are obtained and transportation regulations are 

followed.  Although the exact WTG transportation route has yet to be planned, the Proponent is aware of 

certain  road weight  restrictions  during  spring  conditions  that may be  applicable.    Roads  used  for  the 

construction phase of the Project will comply with maximum weight road restriction lists (Transportation 

and Infrastructure, 2017). 
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 Wind Turbine Generator 

It is anticipated that 5 ‐ 10 WTGs will be installed on site for the duration of the Project.  The turbine model 

is still to be determined; however, the current turbine models being considered include those by Vestas, 

Siemens, and Enercon. 

Though the turbine model has yet to be selected, the turbine with the maximum total height has been 

used throughout this assessment to study a worst‐case assessment.   From base to blade tip the E‐141 

WTG has a maximum height of approximately 205 m. 

All turbines being considered are designed and certified according to the latest international standards.  

Currently the basis for design is the International Electrotechnical Commission (IEC) standards of the IEC‐

61400 series. 

This IEC standard uses assumptions and conditions to define the loads that a WTG can withstand.  The 

safety system of the turbines includes control sensors that protect the turbine and its components from 

damage.  In the case that one or more of these sensors detect conditions outside its design limits, the 

main control of the WTGs will take the appropriate measures, which range from small power limitations 

to complete stop of  the  turbine.   These reactive measures can protect  the  turbine from high and  low 

temperatures, vibrations, oscillations and strain. 

Table 2‐2: Turbine specifications being utilized for the EIA 

Characteristic  E‐141 

Rotor diameter  141 m 

Swept area  15, 615 m2 

Rotations per minute  4.0 – 11.0 min‐1 

Cut out wind speed  28 – 34 m/s 

Hub height  99, 129, 135, 159 

Max  sound  pressure 

level 

105.5 dB(A) 

Tower material  Steel and/or concrete pre‐cast sections 

All turbines will be monitored 24‐7 in real‐time by a team of technicians from the manufacturer.  Natural 

Forces’  operations  team will  also monitor  the  turbine  from Halifax, Nova  Scotia  and  Saint  John, New 

Brunswick.   The operation technicians will have the ability to shut off the turbine should they observe 

conditions that could pose a risk to the turbine’s proper functioning or risk to people near the turbine.  
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Ice may form on the rotor blades of the WTGs in specific weather conditions.  The ice build‐up poses the 

risk  of  ice  fragments  detaching  and  creating  safety  hazards  to  the  surrounding  area.    All  turbines 

considered will be equipped with a reliable ice detection system.  Once ice has been detected, the turbine 

rotor stops spinning, and the de‐icing system will activate and effectively melt the ice on the WTG blade 

in order to reduce the risk of ice throw. 

2.6.3.1 Turbine Lighting Requirements 

A  Lighting  Plan  for  the  turbines will  be  developed  and  approved  by  Transport  Canada  and  Canadian 

Wildlife Services (CWS) to minimize impacts on migrating birds and to ensure aviation safety.  The lighting 

plan will comply with Transport Canada recommendations and Standard 621 – Obstruction Marking and 

Lighting  (Transport Canada, 2017).   Chapter 12 of  the standard outline’s regulations  for wind turbines 

greater than 150 m.  The current standard requires two CL‐864 (medium intensity, flashing red – 20‐40 

flashes per minute) lights installed on the nacelle with one operating and one as a back‐up.  At least three 

CL‐810 (low intensity, flashing red in sequence with nacelle) lights are also required mid way up the tower 

and are to be visible in all directions.  These types of lights are likely to be used for the BWP but will be 

adjusted as per Transport Canada recommendations. 

The standard requiring lighting midway up the tower has come into effect in 2016 and follows European 

practices  for  tall  structures.    This  standard  has  been  improved  from  the  European  practice  by 

implementing flashing, instead of steady burning lights.  This change was recommended from the Federal 

Aviation  Administration’s  technical  report  on  Evaluation  of  New  Obstruction  Lighting  Techniques  to 

Reduce Avian Fatalities (Patterson, 2012). 

 Crane Pad & Turbine Foundation 

2.6.4.1 Crane Pad 

The installation of the WTGs will require crane pads that will be approximately 70m by 70m in size.  Its 

purpose is to safely accommodate the weight of the  large crane necessary for turbine installation and 

maintenance.  An initial arrangement of the crane pad has been designed to suit the specific requirement 

of the turbine and the surrounding topography of the Project site. 

Construction of the main crane pads will involve the removal of soil to a depth of between 0.25 – 0.5 m, 

depending on the ground condition encountered during the geotechnical investigation.  The subsoil would 

be covered by layers of graded crushed stone.  Total construction depth is between 0.25 – 0.5 m, also 

dependent on the characteristics of the underlying soil formations. 

The crane pads may be retained throughout the operation life of the wind farm to allow for periodic WTG 

maintenance, and to accommodate any crane necessary for the replacement of large components should 

they require replacement during the operational phase of the Project. 
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2.6.4.2 Turbine Foundation 

Concrete  foundations  approximately  20  m  in  diameter  will  be  required  for  the  WTGs.    A  detailed 

geotechnical investigation will be undertaken to establish the nature of the soil at the WTG locations.  A 

registered Engineer will design the foundations to match the soil conditions.  Foundations will most likely 

be a gravity (inverted “T”) design, designed by Enercon, similar, but larger than that shown in Figure 2‐4 

and Figure 2‐5. 

 

Figure 2‐4: Construction of a concrete foundation at Natural Forces’ Fairmount Wind Farm. 

The  construction of  the  reinforced  concrete  foundations will  include excavation  to a depth of  several 

meters, the placement of concrete forms and steel reinforcement, and the pouring of concrete within the 

forms.  The upper surface of the base will lie approximately 1 m below ground level.  Rock chipping and 

blasting may be  required  to  facilitate excavation.    The  central  support pedestal would extend 0.20 m 

above existing ground  level  to  receive  the bolted bottom  tower  section.    Suitable excavated material 

would be compacted in layers on top of the concrete foundation to terminate in line with the existing 

ground level, leaving room to allow sufficient topsoil reinstatement for vegetation growth.   

The soils removed would be stored in accordance with provincial regulations and best practice guidelines, 

outside  of  provincially  regulated  wetland  buffers,  and  replaced  during  the  restoration  phase  in 

consultation  with  the  Crown  Lands  department.    Soil  material  needed  for  backfill  would  be  stored 

temporarily  in  a  designated  area  adjacent  to  the  excavation  location  until  needed.    Any  remaining 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
17 

 

excavated material will likely be recycled to another site needing clean fill material or removed from site 

and sent to an approved landfill as deemed appropriate. 

 

Figure 2‐5: Finished concrete foundation for Natural Forces’ Fairmont Wind Farm in Nova Scotia. 

 Civil and Electrical Works 

Each wind turbine has a small pad mount transformer located inside the wind tower which initially steps 

up the voltage to designated and required by SJE. 

A  bare  copper  earthing  (grounding)  cable  will  be  laid  alongside  the  WTG  foundation  for  lightning 

protection; grounding will also be installed at other areas as determined by the electrical design. 

The electrical, communications and grounding cables will leave the WTG foundations below grade.  This 

will be installed according to the design engineer’s specification.  Typical design would require the cables 

to be installed by the direct buried method consisting of excavation of a trench just over one meter in 

depth, placement of a layer of sand, then the collection system cables and fibre optic cable which are then 

covered by another layer of sand.  Clean aggregate, as specified by the design engineer, is then placed on 

top of  the sand and the trench  is  filled back  in.   Caution tape, stating “Danger Underground Electrical 

cable” is placed along the full length of the trench at approximately 30 cm below the finish grade. 
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Any buried electrical cable will likely be marked with permanent safety signs to warn of potential hazards 

from excavation.  The size, type and location of the marker signs will be determined in consultation with 

the Crown Lands department and be in accordance with applicable safety standards. 

 WTG assembly and installation 

The main WTG components  include the tower sections, nacelle, hub and blades.   Towers are typically 

delivered in four large sections if using steel towers or numerous smaller sections if using the pre‐cast 

concrete or modular steel section varieties. 

Once delivered, the tower sections will be erected in sequence on the WTG foundations using a 150‐tonne 

tailing crane and a large 800 ‐ 1000 tonne main lift crane.  The smaller crane will erect the base and lower‐

midsection of the towers and then assist the main crane with the erection of the upper‐midsection, the 

tower  top  section,  the nacelle,  the  rotor and  the blades.    The main erection  crane will  also  lift heavy 

internal components such as the generator. 

For the nacelle and blades, the assembly will involve the use of a small 135 tonne rough‐terrain crane for 

vehicle  off‐loading,  a  150  tonne  tailing  crane  for  preliminary assembly,  and  a main  erection  crane  of 

approximately 800 ‐ 1000 tonnes for the main lift.  The blades are attached one at a time on the hub which 

will already be installed on the nacelle.  The tailing crane helps to control the orientation of the blades 

during this lift, while the main crane lifts the weight. 

 Access Road  

The access roads for the BWP will be approximately 6 ‐ 7 m wide with a maximum width of 15 m in areas 

to  facilitate  moving  large  turbine  components.    The  access  road  will  be  used  to  move  workers  and 

equipment about the site during construction, operation and decommissioning phases.   

2.6.7.1 New Access Roads 

The new access roads will likely involve the removal of soil to a depth of between 0.25 – 1.0 m (depending 

on  the  ground  conditions  encountered  during  the  geotechnical  investigations)  and  placing  layers  of 

crushed stone.  The stone is usually compacted, with a finished construction depth between 0.25 – 0.5 m, 

again dependent on the strength of the underlying ground formation.  The internal site roads would be 

maintained in good condition during construction and throughout the lifetime of the Project to facilitate 

maintenance and on‐going environmental studies. 

The removed topsoil would be stored in accordance with best practice guidelines, and later used for site 

restoration.  Soils needed for backfill would be stored temporarily in bunds adjacent to the excavations 

until  needed.   Any  remaining excavated material would be  shaped  into  fill  slopes  in  the  road bed, or 

removed from site to an approved landfill. 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
19 

 

2.6.7.2 Upgraded Existing Access Roads 

The Project site has many existing roads currently used by local industry and by recreational users.  It is 

anticipated that 5 km of existing roads can be used with minor upgrades.  Existing roads will need to be 

widened to support  large truck and material movements and turning radii.   The process for upgrading 

roads is similar to that of constructing new roads, however, clearing and grading is only required where 

roads need to be widened which will greatly minimize the new disturbance from the proposed Project. 

 Interconnection to Grid 

Natural Forces has been in discussion with SJE who have been undergoing the Feasibility Study for the 

interconnection of the BWP to its existing electrical infrastructure.  As it stands, SJE will design, build and 

own a  substation adjacent  to  the Project  and King William Road.    The Project’s  collector  lines will  be 

connected to the substation.  In order to have the electricity flow into the existing distribution lines owned 

by SJE, a new distribution line will be built between the substation and King William Road as shown in 

Figure 2‐3. 

The substation is currently planned for 19T 721353m E; 5007762m N (66° 10’ 55.93” W 45° 11’ 18.92” N).  

As previously stated, the substation and the distribution line will be designed, constructed, owned and 

operated by SJE.  Natural Forces has included the infrastructure as part of the EIA as it is part of the overall 

Project. 

The  purpose  of  the  Project’s  electrical  infrastructure  is  to  collect  the  energy  generated  by  the  wind 

turbines and deliver the energy to SJE’s distribution grid. 

The Project substation will consist of a fenced yard, approximately 70 m x 70 m, which will include a small 

pre‐fab control building containing all the instrumentation for the protection & control panels, revenue 

metering  panels,  AC/DC  charger,  UPS  system,  and  Supervisory  Control  and  Data  Acquisition  (SCADA) 

system.    In the substation yard will be outdoor equipment and structural steel supports for the circuit 

breaker & disconnect  switches,  grounding  transformer,  station  transformer  (for  power  to  the  control 

building),  a  main  step‐up  transformer,  a  second  circuit  breaker  &  disconnect  switches,  lightning 

protection, ground grid, and PTs & CTs for protection & control & revenue metering. 

2.7 Construction Details 

The  approximate  proposed  schedule  for  the  construction  activities  is  presented  in  Table  2‐3.    Pre‐

construction activities and clearing are expected to start in Q3 of 2020 and it is expected that the Project 

will be operational in Q4 2021. 

The pre‐construction activities for the site include tree clearing, clearing lands of grub and general leveling 

of the lands as possible with an excavator.  

After the initial tree and land clearing activities are complete, the following main construction activities 

will occur: 
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 Construction of access roads, lay down areas and crane pads; 

 Pouring of turbine foundations; 

 Installation of power poles, power lines and underground electrical; 

 Installation of the substation; 

 Turbine erection; 

 Commissioning of the WTGs; and 

 Removal of all temporary works and restoration of the site. 

Construction activities will be limited to daytime hours when feasible.  The overall erection process for 

the WTGs will take approximately two to six days each, depending on the wind conditions, and would not 

start until suitable wind conditions prevail.  Turbines cannot be erected when wind speeds exceed 4 m/s, 

and the optimal time for assembly often occurs during the early evening.  As a result, some construction 

in  the early evening  is possible during  this stage of construction, however,  it will be minimized  to  the 

extent possible. 

Table 2‐3: Anticipated schedule of construction activities. 

Construction Activity  Estimated Timeline 

Pre‐Construction Activities  Q3 2020 

Tree Clearing and Grubbing  Q3 2020 

Construction of access road and crane pad  Q3/Q4 2020 

Construction of turbine foundation  Q4 2020 

Construction of Substation  Q2/Q3 2021 

Construction of electrical works  Q2 to Q4 2021 

Wind turbine assembly and installation  Q3 2021 

Removal of temporary works and site restoration  Q4 2021 

 Site Access 

There are multiple access points for the site from King William Road which is located by taking exit 112 

from Hwy 1 in the direction of Lepreau.  From King William Road, the site will be accessed through Paddy’s 

Hill Drive and Burchill Road, both are under the jurisdiction of the city of Saint John. 

The majority of the access roads will make use of existing designated roadways and private roads that will 

require upgrades  to  support oversized vehicle movements as described  in Section 2.6.   Using existing 

roads allows the Project to significantly minimize its footprint.  Minor temporary road widening may be 

required along specific portions of the road allowing for wider turn width.  This road widening would be 

coordinated with  New  Brunswick  DTI  and  the  City  of  Saint  John Growth &  Community  Development 

Services and all necessary permits will be acquired before commencing work.  King William Road will be 

the entry point for all workers, construction equipment and WTG components for  the duration of the 

construction phase. 
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 Clearing and Grubbing 

Clearing  and  grubbing  activities  will  be  planned  to  occur  outside  of  the  breeding  bird  season where 

possible.  If clearing is required during this time, a qualified biologist will be onsite to conduct monitoring 

to identify possible breeding birds in the area and their active nests.  These monitoring efforts will follow 

Environment  and  Climate  Change  Canada’s  (ECCC)  specific  considerations  related  to  determining  the 

presence of nests.  A biologist will observe the bird species in the area and determine if there is presence 

of suitable nesting habitat within the proposed clearing area.  As well, they will observe bird behaviour 

including, but not limited to, territorial males and individuals carrying food to determine the potential for 

active nests in the area. 

Additionally, the results of the bird surveys will be assessed to identify species of ground nesters at the 

project location.  A large portion of the Project lands has been previously cleared during forestry activity 

and should ground nesters be found to reside in the project area, nest searches will be conducted prior 

to construction activities that may impact ground nesters during the breeding bird season. 

Any unwanted, merchantable timber cleared onsite will either be transported to the nearest sawmill upon 

obtaining appropriate permits or the timber will be left on site for pickup.  As a result of construction, 

compaction of the topsoil will be minimized to the extent possible and any topsoil removed from the site 

will be disposed of at an appropriate facility. 

 Fill Material 

Fill  material  will  likely  be  sourced  from  a  local  supplier  and  will  be  coordinated  by  the  Project’s 

construction  manager.    Some  construction  will  involve  crossing  mapped  regulated,  and  unmapped 

wetlands.  The Proponent will engage in ongoing consultation with the Department of Environmental and 

Local  Government  (DELG)  to  determine  the  proper  alteration  applications  required  and  applicable 

wetland compensation.  The Proponent is committed to following the proper measures as indicated by 

DELG.  Details on the Projects interactions with wetlands and watercourses is further discussed in Section 

4.2.3 and 5.2.3. 

 Site Restoration 

After construction, turbine erection, and commissioning are completed and the Project is in the operation 

phase, all temporary works will be removed and the land re‐graded.  The stored topsoil will be replaced 

fine graded and given an aesthetically pleasing appearance. 

2.8 Operation and Maintenance Details 

 Site Access and Traffic 

Once the wind farm is operational, minimal vehicle activity will be required.  The internal site roads will 

be used for periodic maintenance and safety checks.  A comprehensive SCADA system will be installed 

within the turbines for remote monitoring and control of the wind turbines, which will minimize the need 
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for on‐site personnel.    The  SCADA  system ensures  safe  efficient  operation of  the  turbines  and of  the 

overall Project site. 

 Project Safety Signs 

A Project sign will be located at the entrance to the site.  This sign will provide essential safety information 

such as emergency contacts and telephone numbers.  As well, the sign will provide information about the 

wind project and the companies involved in the Project.  Safety signs and information will also be installed 

throughout the Project Site as required.  These signs will be maintained throughout the operational life of 

the wind project. 

 Maintenance Plans 

Scheduled maintenance work will  be  carried  out  several  times  each  year  throughout  the  operational 

phase as well as routine site visits.  Unscheduled maintenance is minimal, as the SCADA system allows 24 

hour  monitoring  of  the  turbines  by  the  manufacturer  and  the  operations  team  at  Natural  Forces.  

Maintenance  procedures  may  require  the  use  of  small  or  large  cranes  for  brief  periods  of  time,  for 

replacement  of  blades  or  other  turbine  components  as  well  as  vegetation  management  around  the 

collector lines. 

2.9 Decommissioning 

The BWP will be in operation for up to 25 years.  The lifetime is based on the duration of the PPA that will 

be signed between SJE and the Proponent as well as the operational life of the turbine. 

Decommissioning  will  commence  within  six  months  after  the  PPA  has  been  terminated.    The  WTG 

components  will  be  dismantled  and  removed  from  the  site.    Similar  traffic  movements  to  those 

experienced during the delivery of the turbine components are anticipated.  The decommissioning phase 

will require considerably lower vehicular support than during the construction phase.  The following four 

steps are anticipated in the decommissioning phase: 

1. The WTGs will be dismantled and removed from the site for scrap or resale.   The base will be 

removed  to  below plough  depth,  and  the  top  soil will  be  reinstated  so  that  the  land may  be 

returned to its former use. 

2. The internal site roads and site entrance may be removed if required.  After removal, the land will 

be reinstated to its former use. 

3. The underground cables will be below plough depth and contain no harmful substances.  They 

may be recovered if economically attractive or left in the ground.  Terminal connections will be 

cut back below plough depth. 

4. All other equipment will be dismantled and removed, and the land will be returned to its former 

use. 
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2.10 Future Modifications, Extensions, or Abandonment 

There are no future phases planned for the BWP at this time.  The Proponent will sign a PPA with SJE for 

up to 25 years which is consistent with the WTGs life expectancy of approximately.  Prior to the end of 

the PPA agreement, decommissioning and site reclamation plans will begin or a new PPA may be signed 

with significant maintenance occurring to extend the life of the wind project. 

2.11 Project Related Documents 

All project related documents have been placed in their corresponding appendices as follows: 

Appendix A: Noise Impact Assessment 
Appendix B: Shadow Flicker Impact Assessment 
Appendix F: ACCDC Report 
Appendix G: Watercourse/Wetland Assessment 
Appendix H: Archaeological Resource Assessment 
Appendix I: Complaint Resolution Plan 

The  results  for  the  Avian  and  Bat  Surveys  are  currently  being  compiled,  and will  be  submitted  as  an 

addendum to this submission.  In addition, the Environmental Management Plan will also be submitted 

as an addendum following the results of the surveys. 

3 Approach to the Assessment 

This section outlines the Project scope by identifying Valued Ecosystem Components (VECs) relevant to 

the current development determined through consultation with local stakeholders, the Technical Review 

Committee (TRC), and provincial regulators.  For each VEC, the study methodology is outlined to provide 

a clear understanding of how the state of the existing environment was collected.  For clarification through 

this assessment document the following definitions are provided: 

Local Study Area – refers to the Licensed Land Area on property (PID 00412189) being considered for the 

construction and operation of the BWP (Figure 3‐1). 

Project Study Area – refers to the land surrounding the Project Footprint to include wildlife and hydrologic 

movements.  The Project study area has been used for all survey activities. 

Project Footprint – refers to the land that will directly interact with project activities. 
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Figure 3‐1: Visual representation of the Project Footprint and components inside the Project Study Area. 
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3.1 Scoping and Bounding 

The scoping process identifies the physical, biophysical and socio‐economic VECs that may be subject to 

impact given the work proposed.  The proposed work is composed of the construction, operation, and 

maintenance phases of the Project conducted by the Proponent including any accidents and malfunctions 

that may occur.  The decommissioning of the BWP will also be included as part of the assessment.  The 

identification of the VECs is based on the potential interaction of the Project within the environmental 

and  socio‐economic  settings  described  herein.    Additionally,  any  concerns  from  stakeholders  and  the 

general  public  as  identified  through  the  consultation  process  were  taken  into  consideration  when 

identifying the VECs. 

The scope of the assessment is formed by the potential interaction of the project activities with the VECs.  

The scoping was completed to define the appropriate desktop and field studies that would be relevant to 

the Project.   The scoping  is continually  refined as  the Project progresses,  the environmental  setting  is 

studied, and consultation activities are held.   While  it  is difficult to assess all the potential effects of a 

project, properly defining a scope reduces the risk of overlooking important project impacts. 

The  Proponent  has  identified  physical,  biophysical  and  socio‐economic  VECs  that  were  subject  to 

assessment based on knowledge and experience, pre‐registration consultation with TRC members and a 

review of the regulatory requirements.  The VECs are listed in Table 3‐1 and addressed throughout this 

report. 

Table 3‐1: Identified Valued Environmental Components. 

Physical  Biophysical  Socio‐economic 

Ground Water  Avian  Archaeological Resources  

Geophysical  Bats  Electromagnetic Interference 

Atmospheric Conditions  Wetlands and Watercourses  Land Use & Property Value 

Wind Resource  Fish and Fish Habitat  Vehicular Traffic  

Noise  Wildlife  Public Health and Safety 

Shadow Flicker and Visual 

Aesthetics 
Vegetation and Habitat  Community and Local Economy 

  Significant and Sensitive Habitat   

Spatial and temporal boundaries must be determined for each component in the assessment process to 

properly evaluate the Project’s impacts on the aforementioned VECs.  Spatial boundaries are the physical 

bounds  in which  the  Project  facilities  and  activities  are  located,  as well  as  zones  affected  by  project 
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activities.   Temporal boundaries are the time frame in which the activities will occur within the spatial 

boundary. 

The Project study area includes a spatial boundary that encompasses the Project Footprint of all activities 

associated with the construction, operation, and decommissioning of the proposed Project as well as a 

buffer area around the footprint to include the surrounding environment as wildlife and hydrology are 

not confined to the Project Footprint itself. 

The temporal boundaries include, a short‐term temporal boundary for construction and decommissioning 

activities and a long‐term temporal boundary for the 25 year operational phase of the project.  The specific 

temporal and spatial boundaries will be identified for each VEC in the impact analysis in Section 5. 

3.2 Approach to Physical VEC Surveying 

 Ground Water 

Management of ground water quality is important as it is an integral aspect of a diverse ecosystem and 

functional ecology.  A desktop analysis using the GeoNB Data Catalogue to identify protected wellfields 

on  the project  land  and  adjacent  area was  conducted.    The DELG’s Online Well  Log  System was  also 

searched to identify potential wells within 3 km of the local study area. 

 Geophysical 

A desktop analysis of  the geology  found onsite has been conducted using available  literature and  the 

GeoNB  Geological  layer.    Additionally,  a  geotechnical  field  survey will  be  conducted  by  a  third  party 

consultant to identify appropriate construction materials and processes required for the construction of 

the BWP.  The geotechnical survey is estimated to be completed in the Spring of 2020 and will consist of 

Borrow Pit  exploration and a Test Pit  program.   Borrow Pit  exploration will  include  the excavation of 

approximately twelve test pits within the Project Footprint, sampling and laboratory testing of the borrow 

to identify its quality/suitability for road building.  A Test Pit program is intended to investigate subsurface 

conditions at the proposed substation and crane pad footprint areas.  Test pits are also anticipated along 

the proposed access roadway. 

 Atmospheric Conditions 

A  desktop  review  of  historical  climate  data  has  been  conducted  by  consulting  the  Saint  John,  New 

Brunswick Environment ECCC weather station and the New Brunswick’s Future Climate Predictions based 

on the Intergovernmental Panel for Climate Change (IPCC) 5th Assessment Report (AR5) (Roy & Huard, 

2016).  Data collected includes maximum, minimum, and average temperatures, and rainfall and snowfall 

amount to get a sense of the weather regime to be expected near the Project study area.  Future climate 

predictions  and  intensity‐duration‐frequency  graphs  (IDFs) were  used  to  compare  current  and  future 

expected rainfall amounts and intensities to determine appropriate storm water management techniques 

that may be required. 
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Visibility and fog data have also been compiled with the nearest weather station that collects  fog and 

visibility data.  Those data were obtained from Saint John, New Brunswick. 

 Wind Resource 

Initially, a desktop review of the wind atlas for the project region was conducted to determine preliminary 

wind  speeds  in  the  Project  study  area.    Additionally,  data  measured  from  wind  monitoring  sensors 

attached to a telecommunications tower located on an adjacent property to the Project site was utilized 

to understand wind speed and direction from 2003 through to 2008. 

To  further understand the current wind regime at  the project  location, a Light Detection and Ranging 

(LiDAR) unit, a Sound Detection and Raging (SoDAR) and a meteorological mast were installed on or near 

the site lands.  These instrumentations were installed in the summer and fall of 2019.  While the LiDAR 

was  removed  from site,  the SoDAR and meteorological mast will  remain on and near  the project  site 

throughout for the majority of 2020. 

 Noise Impact Assessment 

A noise impact assessment was conducted for the proposed BWP to assess the impact of the Wind Turbine 

Generator (WTG) noise on houses and buildings near the project site during the operational phase of the 

project.  The City of Saint John does not have any noise guidelines or by‐laws pertaining to maximum noise 

levels  from  wind  turbines.    However,  the  Additional  Information  Requirements  for  Wind  Turbines 

Guidance Document (DELG, 2019) states noise impact studies must include all noise sensitive locations 

within one kilometer of the nearest turbine and must demonstrate compliance with Ontario guidelines 

and criteria demonstrated in Table 3‐2 (HGC Engineering, 2007). 

Table 3‐2: Recommended Sound Criteria for Wind Turbines. 

Wind Speed (m/s)  4  5  6  7  8  9  10  11 

Wind Turbine Noise Criteria [dBA] 40 40 40 43 45 49 51  53 

The noise assessment was completed with the use of the windPRO software; the software uses models 

that follow ISO 9613‐2: Acoustics – Attenuation of sound during propagation outdoors standards to assess 

the  predicted  noise  levels  at  each  receptor  included  in  the  assessment.    A worst  case  and  a  realistic 

scenario were modelled using this software.  The worst case was modelled using conservative values for 

the environmental factors that contribute to the propagation of the sound pressure levels (SPL) created 

by the WTGs.  The realistic case was modelled using more realistic values for the environmental factors. 

As the turbines to be installed on site are yet to be determined, the E‐141 EP4 turbine model has been 

used in this assessment.   This turbine model has a hub height of 135 m hub height with a 70 m blade 

length.  Based on the calculated sound power levels provided by the manufacturer, the loudest SPL at the 

hub height of the E‐141 will be 105.5 dB(A). 
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In this noise assessment, all receptors within 4.0 km of the turbines were included in the model to predict 

the maximum noise level that could be expected when the turbines are operational.  The input parameters 

and  the assumptions  for  the assessment are  included  in  the  full noise  impact assessment attached  in 

Appendix A. 

Construction noise can also be a  source of  temporary noise  impact.   Construction noise  is not always 

constant and  can produce  impulsive and variable  sounds at different noise  levels, which  could  create 

heightened annoyance levels in the surrounding community.  A construction noise assessment has been 

conducted  and  considers  the maximum  noise  levels  produced  by  various  construction  equipment  to 

determine maximum sustained noise levels when all equipment is running and at what distance the noise 

attenuates to ambient levels.  The construction noise assessment and the sound levels predicted for each 

piece  of  equipment  were  conducted  in  accordance  with  the  guidelines  in  the  Biological  Assessment 

Preparation  for  Transportation  Projects  –  Advanced  Training  Manual  for  Noise  Impact  Assessments 

document (WSDoT, 2017).  This document specifies guidelines for decimal addition and noise attenuation 

in a soft forested environment.    

 Shadow Flicker and Visual Aesthetics Assessment 

3.2.6.1 Shadow flicker 

A worst case shadow flicker impact assessment has been completed for the BWP to assess the potential 

impact of shadow flicker on the regional area within a 4.0 km radius.  Shadow flicker is the change in light 

received by a receptor due to a WTG blade impeding the light path between the sun and the receptor 

resulting in a flicker of light on the receptor from the moving blades.   

There  are  two  factors  that  naturally  limit  the  shadow  flicker  effect,  due  to  optic  conditions  in  the 

atmosphere: 

1. The angle of the sun over the horizon, which must be at least 3 degrees; and 

2. The blades of the WTG must cover at least 20% of the sun. 

The City of Saint John does not have any guidelines or by‐laws pertaining to shadow flicker.  However, the 

requirements outlined  in the New Brunswick’s Additional  Information Requirements for Wind Turbines 

Guidance  Document  (DELG,  2019)  adhere  to  the  Ontario  guidelines, which  recommend  the  following 

acceptable levels of shadow flicker at a receptor if mitigation is not feasible: 

 No more than 30 hours per year of astronomical maximum shadow flicker; and 

 No more than 30 minutes on the worst day of astronomical maximum shadow flicker. 

Receptors exposed to no more than 30 minutes per day on the worst affected day or a total of 30 hours 

per year from the WTG are considered unlikely to require technical mitigation. 

The model uses conservative assumptions to produce a maximum expected duration of shadow flicker, 

or a worst case scenario.   The assessment was carried out a second time to incorporate more realistic 

environmental conditions for the receptors found to be most  impacted by shadow flicker  in the worst 
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case scenario.   Details on  input parameters are  included  in  the  full  shadow flicker  impact assessment 

provided in Appendix B. 

3.2.6.2 Photomontage 

ReSoft  Ltd WindFarm  software was  used  to  create  photomontages  of  the  BWP.    Two  locations were 

chosen in the vicinity of the local study area to present a predicted view of the WTG using a 135 m hub 

height.  This software has provided insight on how the wind turbine may alter views of the landscape from 

different locations of interest to the community. 

3.2.6.3 Zone of Visual Influence 

The Zone of Visual  Influence (ZVI) was calculated using the windPRO v.3.1 software and considers the 

topography of the surrounding environment and the height of the proposed turbine.  The ZVI is the area 

of land in which any part of the WTG (tower‐or blade tip) could be visible.  With land elevation and turbine 

height the software can predict the distances at which the WTG will be visible on the landscape.  The ZVI 

calculation  assumes  no  vegetation  barrier  or  obstructions,  and  therefore  is modeled  as  a worst  case 

scenario. 

3.3 Approach to Biophysical VEC Surveying 

The Proponent engaged the expertise of Fundy Engineering & Consulting Ltd. (Fundy Engineering) and 

Boreal Environmental (Boreal) to complete the biophysical surveys for the BWP.  Fundy Engineering and 

Boreal  completed  the wetland  and watercourse  assessments, while  Boreal  completed  the  avian,  bat, 

wildlife, habitat, and vegetation surveys. 

Fundy  Engineering  is  one  of  the  largest  employee‐owned,  full‐service  multi‐disciplinary  engineering‐

consulting  companies  headquartered  and  managed  in  Atlantic  Canada.    Fundy  Engineering  is 

headquartered  in  Saint  John  and  since  1989,  has  provided  professional  services  in  environmental, 

engineering, and project management sectors locally, nationally and internationally. 

Boreal, established in 2011, is based in Saint John, New Brunswick and provides environmental consulting 

services  throughout  Atlantic  Canada.    Boreal  specializes  in  focused  projects.    However,  Boreal  has 

extensive  experience  supporting  large‐scale  projects  through  collaboration  and  partnering with  other 

consulting firms.  Boreal’s clients include engineering consulting firms, energy sector, governmental/non‐

governmental agencies, construction companies, and land developers. 

Extensive desktop and field surveys were conducted for each biophysical VEC.  In order to properly scope 

the field surveys many resources and departments were consulted to obtain baseline information about 

species, habitats, and ecological features that are likely to be found onsite.  The following resources and 

departments were consulted on one, or all of the biophysical VECs: 

 Atlantic Canada Conservation Data Centre; 

 New  Brunswick  Department  of  Natural  Resources  and  Energy  Development  Species  at  Risk 

Reports (DNRED);  
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 The Committee on the Status of Endangered Wildlife in Canada (COSEWIC); 

 Department of Fisheries and Oceans (DFO); 

 New Brunswick Department of the Environment and Local Government (DELG); 

 Publicly  available  GIS  map  layers  (e.g.,  ecological  land  classification,  forest  and  non‐forest 

inventory, wetland inventory, PNAs, Wildlife Management Zones); 

 Atlas of Breeding Birds of the Maritime Provinces; 

 Important Bird Areas (IBAs) of Canada; 

 Ramsar (Wetlands of International Importance) Sites Database; 

 Atlas of Canada Migratory Bird Sanctuaries; 

 Bird Studies Canada; 

 Available aerial photography; 

 Local naturalist/interest groups prior to conducting the field activities; 

 ECCC Species at Risk Reports; 

 Province of New Brunswick’s Mine Opening Inventory Map; 

 The General Status of Wildlife in New Brunswick publication; 

 New Brunswick Light Detection and Ranging (LiDAR) mapping projections; 

 GeoNB wetland and watercourse mapping; 

 Forest Watershed Research Center Cartographic Depth to Water Index (Arp, 2018); 

 The federal Species at Risk Registry; 

 High resolution aerial photography; 

 Environmentally Significant Areas database; and, 

 Ecological Reserves in the Maritimes. 

Throughout this report, we define species at risk (SAR) as  those species that are  listed as  ‘extirpated’, 

‘endangered’, or  ‘threatened’ on the federal SARA or the NB SARA.   We also define species of special 

conservation concern (SOCC) as those species that are not SAR but are listed in other parts of SARA, NB 

SARA, the COSEWIC, or as regionally rare or endangered by the Atlantic Canada Conservation Data Center 

(ACCDC). 

 Avian Survey 

3.3.1.1 Site Sensitivity 

The proposed project is a 5 – 10 turbine project which, according to the “Recommended Protocols for 

Monitoring Impacts of Wind Turbines on Birds” (CWS, 2007a), is considered to be a small to medium sized 

facility.  In determining the “Potential Site Sensitivity”, with an understanding of the Project site in relation 

to regionally and locally significant areas for birds, the site was ranked as “Very High” sensitivity.   

Following  the  specifications  outlined  in  the  Canada Wildlife  Service  (CWS)  guidance  document  (CWS 

2007b), the proposed Project was considered to be “Category 4”. 

Natural Forces understands that one of the most significant environmental concerns associated with wind 

projects is the potential impacts to birds.  As such and with consideration for the ecological setting of the 
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site and the nearby important bird habitats, a study design was proposed and discussed with DELG and 

NDRED prior to being implemented. 

3.3.1.2 Scope of Work 

Based on the recommended ECCC and CWS protocols, and feedback from the consultation process, the 

following scope of work was completed as part of  the bird and bird habitat  surveys  for  the proposed 

project.  As field work progressed, and as more information became available, the surveys were refined 

based on the available habitat types and expected species diversity within the Project study area.  The 

scope of work was designed to answer the following questions: 

 What species use the site for breeding? 

 Are there Species of Conservation Concern (SOCC) present that are sensitive to the proposed 

changes to the habitat or operation of the development? 

 What is the migratory activity near or over the site? 

 What is the seasonal use of the site? 

 At what height are the birds moving through or flying over the site? 

 How close are the proposed turbine sites to important feeding or staging locations, and are 

these likely to be disrupted by construction? 

Due to the study timeframe for the avian studies, the methodologies used for the scope of the desktop 

analysis  and  field  surveys will  be  outlined  and  further  discussed  in  an  addendum  to  this  registration 

document. 

3.3.1.3 Field Survey Methodology 

The field survey methodology will be discussed in an addendum to this registration document. 

 Bat Survey 

The 2009 Pre‐Construction Bat Survey Guidelines for Wind Farm Development in New Brunswick (DERD, 

2009)  require,  acoustic  bat  surveys  for  a minimum of  one  year  prior  to  construction during  both  the 

breeding  season  (June 1  to  June 30)  and  the  late  summer – early  fall migratory period  (August 15  to 

September 15). 

The guidelines require additional pre‐construction bat acoustic survey effort if the proposed wind facility 

and surrounding areas contain high risk habitat  features  (i.e., within 5 km of a known hibernacula, or 

potential cave or abandoned mine; within 500 m from a coast line or other major water bodies; or located 

on or near forested ridge habitats).  A review of existing information indicates that there are no known 

hibernacula,  caves  or  abandoned  mines  (based  on  the  Province  of  New  Brunswick’s  Mine  Opening 

Inventory Map) within 5 km of the project area and it is not within 500 m of a coast line or major water 

body (ECCC, 2015). 

For the purpose of this assessment, the spatial boundaries (i.e., the assessment area) have been identified 

as the area encompassing the access roads, each turbine location (plus a 150 m radius surrounding each 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
32 

 

turbine), and the transmission/connection lines (consisting of a 150 m wide corridor), extending between 

the proposed project location to the existing power infrastructure. 

3.3.2.1 Scope of Work 

Based on the Pre‐Construction Bat Survey Guidelines (DERD, 2009), a background and desktop analysis 

followed by one year of pre‐construc on  survey  including  the  summer and  fall  season  is  required.   A 

minimum of 40 hours of survey distributed over a minimum of 10 nights with a minimum of 4 hours per 

night star ng 30 minutes a er sunset is required for the early summer breeding (June 1st – June 30th) and 

late summer/fall migra on (August 15th – September 15th) periods.  Addi onal surveys during the summer 

breeding (July 1st – July 31st) and fall migra on (September 15th – October 15th) periods are recommended 

in  high  risk  areas  with  40  hours  of  survey  over  a  minimum  of  5  nights.    Surveys  were  designed  to 

commence prior to the breeding season and extend through the late fall migration period (June 1st until 

October 31st, 2018 inclusive).  This approach allowed for collection of data which could capture bat activity 

levels  during  the  vulnerable  periods  (i.e.,  breeding  and  migration)  while  considering  seasonal  and 

environmental fluctuations.  Methodologies used for the scope of the desktop analysis and field surveys 

listed above will be outlined in an addendum to the registra on document to follow. 

Natural Forces understands that one of the key environmental concerns associated with wind projects is 

the potential for effects to bats.  As such Boreal undertook consultation with DERD regarding the level of 

effort for the acoustic survey program. 

3.3.2.2 Field Survey & Analysis 

The  field  survey  methodology  and  analysis  will  be  discussed  in  an  addendum  to  this  registration 

document. 

 Wetland and Watercourse Survey 

Based on preliminary  turbine  sighting  studies, Natural  Forces  identified  lands where watercourse and 

wetland surveys were required (i.e., the survey area).  Initially, this included the following: 

 30 m buffers along roads required to access turbine sites during construction and operation; 

 30 m buffers along powerline easements; 

 30 m buffers around substations and ancillary equipment; and, 

 150 m buffers around turbine bases. 

Following discussions with the Regulatory Authorities (i.e., representatives with the DELG, DNRED, and 

CWS), the buffers around the proposed turbine bases were increased from 150 m to 300 m; however, this 

was done late in the field season.   Therefore, this work involved ground‐truthing delineation exercises 

within the initial survey area and aerial photo interpretation and LIDAR interpretation with spot ground‐

truthing delineation exercises within the expanded survey area (i.e., from 150 m to 300 m from the turbine 

bases).  It is expected that additional ground‐truthing delineation exercises will be done in spring 2020 to 

confirm  the  aerial  interpretation  with  spot  ground‐truthing  delineation  exercises,  and  to  identify 

additional wetland and watercourse features on areas not previously ground‐truthed. 
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The  New  Brunswick  “Guide  to  Environmental  Impact  Assessment  in  New  Brunswick”  (DELG,  2018) 

requires  that  physical  and  natural  features  of  the  land  be  described.    In  relation  to  the  aquatic 

environment, the guide recommends consideration of the following features: 

 Aquatic or wetland features that could affect the project; 

 The type or significance of any fish populations or habitat; 

 Any known presence of aquatic species at risk or their habitat; and 

 Any known presence of critical, sensitive or protected aquatic or wetland habitat. 

Furthermore,  the  DELG’s  “Additional  Information  Requirements  for  Wind  Turbines”  sector  guideline 

(DELG, 2019) requires that a description of habitat types (including the components above) be obtained 

at and surrounding each turbine site. 

The scope of work included a desktop and field assessment of mapped and unmapped watercourses and 

wetlands within the assessment area.  The goal of the desktop evaluation was to identify where wetlands, 

watercourses, or waterbodies may be located based on mapped systems, topography, forest cover type 

and  satellite  imagery,  while  also  identifying  where  the  Project  study  area  lies  within  primary  and 

secondary watersheds. 

The aquatic environment for the purposes of this EIA considers watercourses and wetlands, which herein 

includes descriptions of the following: 

 Watercourses – Watercourses in New Brunswick are defined as: “A feature in which the primary 

function is the conveyance or containment of water, which includes:  a) the bed, banks and sides 

of any watercourse that is depicted on the New Brunswick Hydrographic Network layer (available 

on GeoNB Map Viewer); b) the bed, banks, and sides of any incised channel greater than 0.5 metres 

in width that displays a rock or soil (mineral or organic) bed, that is not depicted on New Brunswick 

Hydrographic Network layer (available on GeoNB Map Viewer); water/flow does not have to be 

continuous and may be absent during any time of year; or c) a natural or man‐made basin (i.e. 

lakes and ponds).”; 

 Wetlands  –  Wetlands  in  New  Brunswick  are  defined  as  “land  that  either  periodically  or 

permanently has a water table at, near or above the land’s surface or that is saturated with water, 

and sustains aquatic processes as indicated by the presence of hydric soils, hydrophytic vegetation 

and biological activities adapted to wet conditions” (DELG, 2012). 

3.3.3.1 Field Survey 

The  aquatic  habitats  and  wetlands  field  survey  included  the  assessment  of  mapped  and  unmapped 

watercourses and the delineation and functional assessment of regulated (mapped) and non‐regulated 

(unmapped) wetlands as per the GeoNB Map Viewer.  Field surveys of the aquatic habitats and wetlands 

in  the  assessment  area  were  conducted  between  August  19  and  October  15,  2019  by  either  Fundy 

Engineering  or  Boreal  biologists/scientists  experienced  in  aquatic/fish  habitat  surveys  and  certified  in 

wetland identification, delineation and ecology as well as Wetland Ecosystems Services Protocol ‐ Atlantic 
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Canada (WESP‐AC) functional assessment methods.  The detailed methods used for both watercourse and 

wetland assessments are summarized in the following sections. 

3.3.3.2 Watercourse Assessment 

The watercourse assessments were conducted within the assessment area in concert with other targeted 

field surveys including: rare plants and vegetation, wetlands, and terrestrial wildlife and wildlife habitat.  

Using the DNRED and DFO standard aquatic assessment  forms,  fish habitat and aquatic  features were 

assessed. 

Assessment criteria included: 

Description of aquatic habitat type: 

Habitat types within each watercourse were described as riffle, run, pool or flat, where possible in the 

area of the proposed project; 

Dominant substrate type and embeddedness: 

Dominant substrate types were described and documented by percent of relative abundance.  Substrate 

type (e.g., gravel or silt) is especially important for fish spawning habitat; 

Stream channel characteristics: 

Stream channel characteristics including average wet width, approximate bankfull width, average wetted 

depth and maximum wetted depth were measured in the field; 

Instream cover and overhead canopy cover ratings: 

Instream cover such as submerged woody debris, cobble, boulders, aquatic vegetation was documented, 

and overhead canopy cover ratings (percent covered by shrubs and trees) were scored; 

Environmental Conditions and Water Level: 

Environmental conditions (e.g., drier than normal seasonal conditions) were noted during the assessment 

and water level was rated as “low, moderate or high”.  Hotter and drier environmental conditions resulting 

in lower water levels will stress salmonid fish populations; 

Bank stability: 

Bank  stability  and  presence  of  eroding  banks  (potential  for  natural  and  anthropogenic  sources)  was 

assessed within the area of the project; and, 

Riparian vegetation community: 

In addition  to  recording each vegetation species  the  riparian vegetation community was described by 

percent trees, shrubs grasses and bare ground. 

3.3.3.3 Wetland Assessment 

The methods of wetland determination and delineation are based upon established protocols for wetland 

delineation,  which  are  outlined  in  the  US  Army  Corps  of  Engineers  Wetland  Delineation  Manual 

(Environmental  Laboratory,  1987/2008).   Wetland  determination  and  delineation  is  primarily  focused 
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upon establishing  the wetland‐upland edge, and  is based upon  the presence of positive  indicators  for 

three parameters, including: 

 Hydric (wet) soil conditions; 

 Hydrophytic (wet adapted) vegetation; and 

 Wetland hydrology. 

Where soils within the local study area are extremely shallow and sit atop bedrock, it was agreed upon 

with DELG and DNRED that test pits would not be required for soil assessment; therefore, a two parameter 

system was established at representative  locations within the field  identified wetlands.   Upon positive 

wetland determination (i.e., positive indicators for hydrology and vegetation), a wetland edge condition 

was established and georeferenced using a handheld Global Positioning System (GPF) (3 to 5 m accuracy). 

Functional Assessment: Wetland Ecosystem Services Protocol‐Atlantic Canada (WESP‐AC) 

WESP‐AC represents a standardized approach to the way data is collected and interpreted to indirectly 

yield relative estimates of a wide variety of important wetland functions and their associated benefits. 

WESP‐AC generates scores (0 to 10 scale) and ratings (Lower, Moderate, Higher) for a variety of wetland 

functions using visual assessments of weighted ecological  indicators.   The number of  indicators that  is 

applied  to  estimate  a  particular wetland  function  depends  on which  function  is  being  assessed.    The 

indicators are then combined in a spreadsheet using logic‐based, mathematical models to generate the 

score and rating for each wetland function and benefit.  Together they provide a profile of “what a wetland 

does.” 

For each function, the scores and ratings represent a particular wetland’s standing relative to those in a 

statistical  sample  of  non‐tidal  wetlands  previously  assessed  in  the  Province  (98  for  New  Brunswick) 

(Adamus, 2018).  Table 3‐3 provides a list of various functions, their definitions, and potential benefits. 

Table 3‐3: Benefits of Wetland Functions Scored by WESP‐AC. 

Function  Definition  Potential Benefits 

Hydrologic Functions: 

Water Storage and 

Delay 

The effectiveness for storing runoff or delaying the downslope 

movement of surface water for long or short periods. 

Flood control, maintain 

ecological systems 

Stream Flow 

Support 

The effectiveness for contributing water to streams especially during 

the driest part of a growing season. 

Support fish and other 

aquatic life 

Water Quality Maintenance Functions: 

Water Cooling  The effectiveness for maintaining or reducing temperature of 

downslope waters. 

Support cold water fish 

and other aquatic life 
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Function  Definition  Potential Benefits 

Sediment 

Retention & 

Stabilisation 

The effectiveness for intercepting and filtering suspended inorganic 

sediments thus allowing their deposition, as well as reducing energy 

of waves and currents, resisting excessive erosion, and stabilizing 

underlying sediments or soil 

Maintain quality of 

receiving waters.  

Protect shoreline 

structures from erosion. 

Phosphorous 

Retention 

The effectiveness for retaining phosphorus for long periods (>1 

growing season) 

Maintain quality of 

receiving waters. 

Nitrate Removal 

and Retention 

The effectiveness for retaining particulate nitrate and converting 

soluble nitrate and ammonium to nitrogen gas while generating little 

or no nitrous oxide (a potent greenhouse gas). 

Maintain quality of 

receiving waters. 

Organic Nutrient 

Transport 

The effectiveness for producing and subsequently exporting organic 

nutrients (mainly carbon), either particulate or dissolved. 

Support food chains in 

receiving waters. 

Ecological (Habitat) Functions: 

Fish Habitat  The capacity to support an abundance and diversity of native fish 

(both anadromous and resident species) 

Support recreational 

and ecological values. 

Aquatic 

Invertebrate 

Habitat 

The capacity to support or contribute to an abundance or diversity of 

invertebrate animals which spend all or part of their life cycle 

underwater or in moist soil.  Includes dragonflies, midges, clams, 

snails, water beetles, shrimp, aquatic worms, and others. 

Support salmon and 

other aquatic life.  

Maintain regional 

biodiversity. 

Amphibian and 

Reptile Habitat 

The capacity to support or contribute to an abundance or diversity of 

native frogs, toads, salamanders, and turtles. 

Maintain regional 

biodiversity 

Waterbird Feeding 

Habitat 

The capacity to support or contribute to an abundance or diversity of 

waterbirds that migrate or winter but do not breed in the region. 

Support hunting and 

ecological values.  

Maintain regional 

biodiversity. 

Waterbird Nesting 

Habitat 

The capacity to support or contribute to an abundance or diversity of 

waterbirds that nest in the region. 

Maintain regional 

biodiversity. 

Songbird, Raptor, 

and Mammal 

Habitat 

The capacity to support or contribute to an abundance or diversity of 

native songbird, raptor, and mammal species and functional groups, 

especially those that are most dependent on wetlands or water 

Maintain regional 

biodiversity. 

Native Plant 

Habitat and 

Pollinator Habitat 

The capacity to support or contribute to a diversity of native, 

hydrophytic, vascular plant species, communities, and/or functional 

groups, as well as the pollinating insects linked to them 

Maintain regional 

biodiversity and food chains. 

Public Use and 

Recognition* 

Prior designation of the wetland, by a natural resource or 

environmental agency, as some type of special protected area.  Also, 

the potential and actual use of a wetland for low‐intensity outdoor 

recreation, education, or research. 

Commercial and social 

benefits of recreation.  

Protection of public 

investments. 

*Considered a benefit rather than a function of wetlands 

Source:  Adamus (2018) 
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 Fish and Fish Habitat 

While reviewing the resources for the wetland and watercourse surveys the information was reviewed to 

evaluate  the  potential  for  aquatic  SOCC  and/or  aquatic  SAR within  the  general  area  of  the  proposed 

project and to assist in scoping the field programs. 

During the wetland and watercourse survey, fish habitat suitability was also recorded.  Habitat suitability 

for fish  is assessed (based on the evaluation of habitat type, substrate type,  instream cover, overhead 

cover and other ecological observations made during the watercourse assessment). 

A  fish  presence  or  absence  visual  survey  was  conducted  where  fish  habitat  was  present  within  the 

proposed  project  area.    Representative  photos  and  GPS  points  (using  a  handheld  GPS  unit  and  Arc 

Geographic Information Systems (ArcGIS) applications) were collected for each watercourse during the 

field assessments. 

At this  me, electrofishing has not been conducted to confirm fish presence or absence surveys. 

 Wildlife and Wildlife Habitat 

The scope of work  for  the wildlife and wildlife habitat surveys  is based upon an understanding of  the 

nature of the proposed project and project area, as well as the field biologist’s experience in assessing 

similar landscapes.  For the purposes of this report, Wildlife and wildlife Habitat (excluding bats and birds) 

– includes all terrestrial wildlife species and their habitats that have the potential to be affected by the 

Project activities. 

Field studies of terrestrial habitats were conducted between August 19, 2019 and October 15, 2019, in 

concert  with  other  targeted  field  surveys  (i.e.,  wetlands,  watercourses,  baseline  vegetation  and  rare 

plants).    Biologists  focused  on  the  general  characterization  of  available  terrestrial  habitats within  the 

survey area, as well as the potential for sensitive species or their critical habitats occurring in the survey 

area.  The following criteria were documented: 

 Occurrence of species at risk/species of conservation concern; 

 Potential habitat for species at risk/species of conservation concern; 

 Potential habitat for wildlife species; 

 Unique or limiting wildlife habitat; 

 Representative or typical wildlife habitat; 

 Incidental  observation  and  documentation  of  observed  wildlife  (regardless  of  conservation 

status); and, 

 Wildlife sightings from previous studies. 

 Vegetation and Habitat Survey 

This  section  details  the  scope  of  assessment  of  vegetation within  the  proposed  project  area  and  the 

methods that were used to conduct the surveys.  The ACCDC maintains a comprehensive list of plant and 
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animal species for New Brunswick.   That  list  includes a conservation status rank and  legal status.   The 

conservation status rank is assessed by the ACCDC in collaboration with other experts. 

A rare plant survey is done to determine the presence and locations of any rare plant species and rare 

vegetation  communities.    Random  meander  searches  are  typically  conducted  throughout  a  growing 

season  because  the  best  time  to  identify  specific  plants  varies  (e.g.,  budding  stage,  flowering  stage, 

moisture  conditions, maturity,  etc.).   During  the  searches,  a  complete  list of  vegetation  in  the area  is 

compiled. 

The conservation ranks for species identified in the field are obtained from the ACCDC database.  Those 

ranks are then used to assess the rarity of the species observed.  The locations of any rare plants observed 

in the field are recorded along with their approximate density.  Under the New Brunswick Environmental 

Impact Assessment Regulation 87‐83 (EIA Regulation) under the Clean Environment Act, areas of sensitive 

habitat and legally listed SAR should be avoided to the extent possible.  As such, to better understand the 

types and quality of habitat in the area of the proposed project, a baseline study of available vegetation 

and  vegetation  communities  is  required  to  be  conducted  within  the  proposed  project  area.    This 

assessment  can  identify  the potential  for occurrences of  vegetation  species at  risk or of  conservation 

concern within the location of the proposed project. 

The  New  Brunswick  “Guide  to  Environmental  Impact  Assessment  in  New  Brunswick”  (DELG,  2018) 

requires  that  physical  and  natural  features  of  the  land  be  described.    In  relation  to  the  terrestrial 

environment, the guide includes the following features: 

 Existing vegetation; 

 Any known presence of species at risk; and 

 Any known presence of critical or sensitive habitat. 

Furthermore,  the  DELG’s  “Additional  Information  Requirements  for  Wind  Turbines”  sector  guideline 

(DELG, 2019) requires that a description of vegetation (including the components above) be obtained at 

and surrounding each turbine site.  For the purposes of this EIA, the vegetation assessment includes the 

following: 

Vegetation  Identification  –  includes  an  assessment  of  identified  vegetation  species  along  with  their 

regional rarity ranking that have the potential to be affected by the Project activities; 

Species at Risk and Species of Conservation Concern – includes those species listed by the federal and 

provincial authorities as well as regionally sensitive by the ACCDC; and 

Vegetation of Cultural or Traditional Importance – includes vegetation species identified by a member 

of First Nations as culturally significant from a traditional knowledge/use perspective. 

The primary focus of the vegetation assessment was to identify the potential occurrence of SAR (listed on 

the SARA, by the COSEWIC, or on the New Brunswick SARA or SOCC listed as S1 or S2 by the ACCDC). 
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3.3.6.1 Field Surveys 

Field studies of vegetation species were conducted between June 10 and October 15, 2019 in concert with 

other targeted field surveys (i.e., wetlands, watercourses, and wildlife and wildlife habitat).  Vegetation 

observation, areas of potential unique or pristine vegetation communities within the survey area, and 

forest habitat characterization was recorded. 

 Sensitive and Significant Habitat 

During  field  surveys,  any  sensitive  or  significant  habitat  was  identified  including  any  wetlands, 

watercourses,  IBAs,  endangered  fauna  and/or  flora,  and  associated  critical  habitat.    The  ACCDC  was 

consulted to determine any ESAs, bat hibernacula, and wood turtle habitat near the proposed project.  

The  GeoNB  Data  Catalogue  was  also  searched  for  relevant  data  and  the  following  data  layers  were 

reviewed: 

 Aboriginal Lands; 

 Federal Parks and Protected Areas; 

 ESAs; 

 IBAs; 

 Protected Watersheds; 

 Protected Wellfields; 

 Provincial Parks; and 

 Wildlife Refuges. 

3.4 Approach to Socio‐economic VEC Studies 

 Archaeological Impact Assessment 

A  desktop  archaeological  review  was  initiated  by  the  Proponent.    A  request  to  New  Brunswick’s 

Archeological Branch to complete a review of the Project site on the Archaeological Spatial Database was 

submitted and a predictive model provided in November, 2019.  The work was completed in November 

2019 by Jason Jeandron of the firm Archaeological Prospectors with information gained through research 

of  relevant documents  from Archaeological  Services  in  Fredericton and published materials,  including 

topographic and surficial geology maps & reports, aerial photographs, LiDAR data, and the New Brunswick 

Register of Historic Places.  The field component was conducted using intensive visual inspection through 

pedestrian surveying.  Each turbine area was assessed, along with select areas of the collector line/roads. 

An archaeological Field Survey Permit was obtained and field surveys occurred on November 5th, 2019.  

The  field  surveys  were  conducted  using  intensive  visual  inspection  through  pedestrian  surveying.  

Approximate turbine area, the substation and along select areas of the approximate collector line were 

surveyed.  Archaeological excavations were recommended by Archaeological Prospectors on some areas 

of elevated risk along the collector line and near several of the turbine locations. 
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Based on the potential for the presence of archaeological resources after reviewing the spatial database 

predictive model,  initial documentary research, and the pedestrian survey, there are indications that a 

portion of the footprint has a high potential for the presence of archaeological remains further discussed 

in Section 5.3.1. 

In order to avoid the impact of archaeological resources a testing strategy will be developed based on the 

Provincial Guidelines And Procedures For Conducting Professional Archaeological Assessments  In New 

Brunswick (2012).  The accepted testing strategy will include the excavation of standardised test pits (STP) 

(STP's = 50 cm x 50 cm), which will be hand excavated with trowel and shovel and all material passed 

through 6 mm bi‐pedal  screens.    Each STP will  be placed at  the approximate  location of  the planned 

ground disturbance in the areas of elevated potential. 

 Electromagnetic Interference Study 

An  impact  assessment  of  the  proposed  BWP  was  completed  on  the  performance  of  existing 

telecommunication towers and microwave radio links following the recommended Radio Advisory Board 

of  Canada’s  (RABC)  Technical  Information  and  Coordination  Process  Between  Wind  Turbines  and 

Radiocommunication and Radar System (RABC & CanWEA, 2018).  The desktop study was conducted by 

MacNeil Telecom Inc. by first identifying all radio systems that could be impacted by the BWP from the 

Innovation,  Science  and  Economic  Development  Canada  database  and  verifying  the  locations  by 

consulting with the system owners. 

Based on the electromagnetic  infrastructure and radio links that were identified, an assessment of the 

potential  impact was completed by calculating the consultation radii and the recommended clearance 

zones for telecommunication towers and microwave radio links using the RABC protocol and expertise of 

a Radio  Frequency  Engineer.    The  recommended  clearance  zones  for  the microwave  radio  links were 

determined based on  the Fresnel  zone calculation  for each  link  crossing near  the Project  site and  the 

proposed WTG blade  length.    These  results were used  to  determine which  system owners  should be 

consulted to further understand whether a proposed turbine could cause interference. 

An Aeronautical Assessment application has been submitted to and approved by Transport Canada.   A 

Land Use Proposal application has been submitted to and approved by Navigation Canada.  The DND and 

RCMP have both been notified about the proposed Project. 

 Land Use and Property Value 

Current and historical uses of the project lands have been identified through consultation with regulators, 

First  Nations  resources,  the  current  and  local  land  owners,  and  surrounding  business  owners.  

Additionally, aerial  imagery and ground truthing during  field surveys provided  insight  into current and 

historical land uses. 

Service New Brunswick’s Real Property Information Registry was reviewed to determine the average value 

of  land  and  properties  (that  include  a  dwelling)  to  obtain  a  baseline  value  prior  to  construction  and 

operation.  Further, a review of published literature on links between wind farms and property value have 
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been provided.  Property value is often a concern to local community members and a review of science‐

based studies will be beneficial during consultation activities. 

 Transportation, Vehicle Traffic and Pollution 

A review of existing transportation infrastructure within the local area is presented within, along with a 

list of expected vehicle movements and types of vehicles to be used during the construction phase.  After 

further analysis and specific WTG selection, delivery routes will be determined by the applicable party in 

consultation with the DTI prior to vehicle movements. 

 Public Health and Safety 

A review of existing health and safety resources are listed within, along with comprehensive review of 

possible health and safety concerns.  The wind turbine model has been selected in order to comply with 

international wind class standards, and to help reduce the risk of ice build‐up, lightning strikes and general 

malfunctions.  Natural Forces has an in‐house construction manager who oversees construction activities 

and will encourage safe practices for worker safety.  A copy of the Occupational Health and Safety (OHS) 

Act will also be located on site at all times. 

Many of the mentioned assessments are conducted to ensure the construction and operation of the BWP 

will  occur  in  the  safest manner  possible  and will  often  reduce many  of  the  concerns  and  risk  before 

construction begins such as possible noise and shadow flicker annoyance. 

 Community and Local Economy 

The latest Statistics Canada data was reviewed to obtain information on the local economy and population 

of the Saint John region, as well as an overview of the tourism/recreation industry within the area.  This 

allows Natural Forces to determine how the Project may affect the community and local economy. 

3.5 Methodology of Impact Assessment 

This assessment is designed to focus on the evaluation of the potential interactions between the VECs and 

the various Project activities.  VECs have been determined through consultation with local stakeholders 

and provincial regulators.  The first step of this assessment has been to determine if there is a potential 

for the VEC to interact with the Project in a way that will cause an adverse environmental impact. 

If it has been determined that an interaction between the Project and a VEC occurs, the significance of 

this interaction and potential impact will be determined and appropriate mitigation and control measures 

will be proposed and applied. 

After applying mitigation measures, further assessments will be completed to determine if the measures 

have effectively reduced environmental impact.  Environmental effects that remain after mitigation and 

control measures have been applied are considered the residual effects of the Project.  The prediction of 

residual environmental effects follows three general steps. 
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 Determining any possible adverse environmental impact; 

 Determining whether an adverse environmental effect is significant; and 

 Determining whether a significant adverse environmental effect is likely to occur. 

To  determine  the  significance  or  residual  effects  on  the  VECs  following  mitigation,  the  following 

definitions will be used: 

 Significant: Potential impact could threaten sustainability of the resource in the Project area and 

should be considered a management concern; 

 Minor: Potential impact may result in a small decline of the quality of the resource in the Project 

area during the life of the Project – research, monitoring and/or recovery  initiatives should be 

considered; 

 Negligible: Potential impact may result in a very slight decline of the quality of the resource in the 

Project area during the life of the Project – research; monitoring and/or recovery initiatives would 

not typically be required; 

 No impact: the consequences of the Project activity have no effect on the specific VEC; and 

 Beneficial impact: the consequence of a Project activity enhances the specific VEC. 

Further, a review of the effect of the environment on the Project such as climate and extreme weather 

events will be included in the assessment. 

4 Existing Environment 

4.1 Existing Physical VECs 

 Groundwater 

Approximately  64%  of  New  Brunswick’s  population  is  reliant  on  groundwater  for  supplying  domestic 

freshwater (Natural Resources Canada, 2005).  Some municipalities that supply potable water to residents 

obtain that water from groundwater sources.  The Wellfield Protected Area Designation Order under the 

New Brunswick Clean Water Act protects many of those groundwater sources.  Under the Order, wellfields 

are delineated and three zones of protection are identified.  Protection applied to the various zones of a 

designated wellfield are not particularly onerous for residential zoned properties; however, they are fairly 

restrictive for other uses. 

There are two Wellfield Protected Areas in the City of Saint John:  the Harbourview wellfield in east Saint 

John near Mispec Point, and the South Bay wellfield in west Saint John (the designation for the South Bay 

Wellfield is pending).  The location of the Project and the South Bay Wellfield is shown in Figure 4‐1. 

There are no setbacks from wellfield protected areas for wind turbines.  Instead, the wind turbines should 

be sited outside the three wellhead protection areas. 
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Figure 4‐1: Proximity of the three wellhead protection zones of the South Bay Wellfield to the Burchill 

Wind Project site. 

According to the Online Well Log System, there are thirty‐one domestic wells within a 3 km radius of the 

proposed WTGs; three of which are within 1 km of the Project site (Figure 4‐2).  Water levels range from 

1.52 ‐ 259.08 m below ground. 

The Geotechnical survey will determine the depth of the bedrock, in addition to other soil conditions, at 

each of  the wind turbine  locations.   Based on the well  logs  for  the wells  in  the area, encounters with 

bedrock ranges from 1.22 ‐ 33.53 m below ground surface.  If ground water is detected before the drill 

reaches bedrock, it will be recorded, otherwise it will not be recorded. 
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Figure 4‐2: Domestic wells located within 3 km of the Burchill Wind Project site.  
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 Geophysical 

The Project will be located in west Saint John, approximately 15 km away from the City’s uptown centre.  

The property is accessed via Exit 112 of NB Route 1 (i.e., the Saint John Throughway).  The City of Saint 

John’s Spruce Lake Industrial Park is located at the at the northeastern end of King William Road and NB 

Power’s  Coleson  Cove  Generating  Station  is  located  at  the  southwestern  end.    Elevations  across  the 

Project site range from 0 m Above Mean Sea Level (AMSL) where watercourses flow into the Bay of Fundy 

at about 90 m AMSL along Burchill Road (Figure 4‐3).  As expected, the areas with a higher elevation on 

the Project site coincide with those areas noted by Gasset et al. (2007) as having modelled annual wind 

speeds of ≥7m/s at 80 m above ground level. 

 

 

Figure 4‐3: Contour map for the Burchill Wind Project site. 

A desktop review has determined the geology of the site to be predominantly a mixture of the Saint John 

Group and  the Golden Grove Plutonic Suite  (Johnson et al., 2005), which  is  shown  in Figure 4‐4.   The 

majority of the project footprint consists of till veneer surficial geology, with smaller areas consisting of 

pre‐quarternary rock, bog deposits, anthropogenic deposits, submarine moraine sediments and organic 
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veneer  [Rampton,  1984],  and  is  depicted  on  Figure  4‐5.    Additional  information  on  the  geophysical 

environment will be obtained from the geotechnical surveys to be completed in the Spring of 2020. 

  

Figure 4‐4: Bedrock geology for the Burchill Wind Project site. 
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Figure 4‐5: Surficial geology for the Burchill Wind Project site. 
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 Atmospheric Conditions 

Saint John exists within the Fundy Coast ecoregion of New Brunswick (Hinds, 2000).   According to the 

Köppen‐Geiger climate classification, the region is characterized by a humid continental climate (Peel et 

al., 2007).  The Bay of Fundy, which is a large heat sink that never fully freezes or warms (i.e., temperatures 

average  between  8  and  12°C),  influences  the  climate  by  generally  providing  cool  summers  and mild 

winters compared to inland locations. 

4.1.3.1 Temperature 

Monthly climate data between 1947 and 2008 are available for the meteorological station at the Saint 

John  Airport  (YSJ).    That  station  is  part  of  the  World  Meteorological  Organization  (WMO)  climate 

monitoring system (WMO ID 71609; 45.32°N 65.89°W, elevation 108.8 m).  During that period, the mean 

annual temperature was 5.0 ± 0.73°C (Figure 4‐6) with a monthly daily minimum of ‐7.8 ± 2.38°C in January 

to a monthly daily maximum of 17.0 ± 0.84°C in August (Environment Canada, 2019).  The warmest and 

coolest years on record were 1953 and 1948, respectively, when the mean annual temperature was 6.9°C 

and 3.8°C.    The extreme minimum mean daily  temperature of  ‐36.7°C was measured on February 11, 

1948.  In contrast, the extreme maximum mean daily temperature of 34.4°C was measured on August 22, 

1976. 

 

Figure 4‐6: Compilation of mean daily temperatures measured at the Saint John Airport meteorological 

station between 1947 and 2008. 
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4.1.3.2 Rainfall 

Precipitation (i.e., rain, drizzle, freezing drizzle, hail and snow) is generally well distributed throughout all 

months and the majority (>80%) falls in the form of rain.  Mean annual precipitation between 1947 and 

2008 (Figure 4‐7) was 1379 mm with a mean monthly low of 90 mm in August to a mean monthly high of 

148 mm in December (Environment Canada, 2019).  The driest year on record was 2001 when there was 

only 799 mm of precipitation.  Conversely, the wettest year was 1979 when 1975 mm of precipitation fell.  

The most extreme daily rainfall of 154.4 mm was measured on November 13, 1975.  The greatest snowfall 

of 58.2 cm was recorded on December 12, 1960.  Snow depth, during the seven months with snowfall, 

averages 8.6 cm and almost 158 days each year experience some form of precipitation. 

 

Figure 4‐7: Compilation of mean daily precipitation measured at the Saint John Airport meteorological 

station between 1947 and 2008. 

Potential  changes  in  rainfall  amounts  due  to  climate  change  may  require  additional  storm  water 

management techniques.  Future predicted climate for New Brunswick based on the IPCC AR5 predictions 

for future precipitation throughout the province has also been demonstrated for comparison in Figure 

4‐8. 
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Figure 4‐8:  Total  Precipitation  for  the province of New Brunswick  showing historical  data  (left)  and 

Predicted 2050 data (right) to show the predicted precipitation near the end of the project lifespan (Roy 

& Huard, 2016). 

Although Figure 4‐8 does not show an increase in precipitation within the Project location specifically as 

a result of climate change, it’s conceivable that precipitation amounts will increase on an annual basis.  In 

addition to these predictions, the Proponent researched IDF climate change curves to reflect future trends 

for extreme rainfall patterns using an IDF tool developed by the University of Western Ontario (2014).  

When  reviewing  the  IDF  tables  (Table  4‐1  and  Table  4‐2)  and  graphs  for  the  Project  location,  total 

precipitation and intensity was found to increase by a maximum of 33% over all timeframes and return 

periods and is predicted to increase, on average, by approximately 26% from historic levels. Though the 

data for IDF curves at the project location has been extrapolated using the IDF tool from nearby weather 

stations, the approximate increase in precipitation is within the New Brunswick IPCC Assessment Report 

#5 predictions. 

Table 4‐1: University of Western Ontario's IDF Tool for Historic Rainfall Levels from the general Project 

area (i.e., a 5‐minute rainfall intensity of 75.36mm/h typically occurs every 2 years) (UoWO, 2014). 

T (years)  2  5  10  25  50  100 

5 min  75.36       99.89     116.00 131.85 136.32  151.43

10 min  53.57 72.25 85.66 99.66 103.91  118.50

15 min  44.34 58.61 68.82 79.49 82.72  93.86
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T (years)  2  5  10  25  50  100 

30 min  30.75 40.92 48.29 56.09 58.47  66.74

1 h  21.08 27.90 32.88 38.17 39.79  45.43

2 h  14.49 18.83 22.35 26.44 27.75  32.61

6 h  7.70  9.86 11.65 13.79 14.47  17.11

12 h  4.93  6.29 7.28 8.35 8.67  9.82

24 h  2.84  3.69 4.31 5.00 5.20  5.95

 

Table 4‐2: University of Western Ontario's IDF Tool for Predicting Future Rainfall Levels from the general 

Project area during the years 2020‐2070 using the moderate Representative Concentration Pathway of 

4.5 W/m2 by the year 2100 (i.e., a 5‐minute rainfall intensity of 88.79mm/h is expected to occur every 

2 years now) (UoWO, 2014). 

T (years)  2  5  10  25  50  100 

5 min  88.79 120.94 144.15 168.65 179.09  201.94

10 min  63.11 87.48 106.44 127.48 134.23  158.03

15 min  52.23 70.97 85.51 101.68 106.85  125.17

30 min  36.23 49.55 60.01 71.75 75.53  89.00

1 h  24.83 33.77 40.86 48.83 51.40  60.58

2 h  17.07 22.80 27.77 33.82 35.85  43.48

6 h  9.07  11.94 14.47 17.64 18.69  22.82

12 h  5.80  7.61 9.05 10.68 11.20  13.09

24 h  3.35  4.47 5.36 6.39 6.72  7.94

 

From the historical and predicted rainfall amounts in the general area of the proposed Project, it is evident 

that  rainfall  will  increase.    The  predicted  increase  in  precipitation  amount  and  intensity  has  been 

considered in the location and design of the WTGs. 
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4.1.3.3 Visibility & Fog 

The presence and frequency of fog events at a wind farm site can have a detrimental effect on migratory 

birds due to collisions during adverse weather conditions (Kearney, 2012).  Artificial lighting, particularly 

work lights inadvertently left on by turbine maintenance crews are also known to have an adverse effect 

on migratory birds  (Kearney, 2012).   During adverse weather events,  sporadic artificial  lighting during 

dawn and dusk at a wind farm may attract migrating birds, signaling a potential safe area of refuge. 

Fog  develops  over  the  Bay  of  Fundy  in warm, moist,  southwest winds  and  is  then  advected  onshore 

(Robichaud & Mullock, 2001).  It tends to be prevalent throughout the entire Bay but will move farther 

inland on the New Brunswick coast than it will on the Nova Scotia side.  Elevated ridgelines and hills such 

as the project location, have a tendency to act as a barrier and prevent the fog from penetrating inland. 

A good indicator as to whether or not fog will develop is to look at the forecast winds at 3,000 and 6,000 

feet (Robichaud & Mullock, 2001).  When these winds parallel the Bay, fog can usually be expected until 

the winds shift significantly.  A common tool in timing the fog at Saint John Airport is to look at the tide 

tables for the Saint John Harbour.  Fog often moves into the airport 30 to 40 minutes prior to high tide.  

Another good predictor of fog development is to look at coastal stations along the coast of Maine.  If fog 

is observed at Bar Harbour and Rockland,  fog  in  the bay  is almost guaranteed  (Robichaud & Mullock, 

2001). 

Marine fog, which varies seasonally and is more common during the summer, averages 590 hrs/yr in the 

region; however, visibility is normally good at >9 km about 77% of the time (Environment Canada, 2019).  

Annual sunshine is approximately 1947 hours ranging from 97 hours in November to 226 hours in July.  

The extreme amount of daily sunshine (15.2 hours) occurred on June 26, 1978. 

ECCC’s database of Canadian Climate Normals  1971‐2000 was  consulted  to  provide baseline  fog data 

relevant to the Project region (i.e., Saint John, NB).  Based on the data presented in Table 4‐3 fog can be 

expected to occur 6.34% of the time throughout the duration of an average year.  
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Table 4‐3: Saint John, New Brunswick fog data average from 1971‐2000 (ECCC, 2018d). 

Saint John 

Month  Hours with visibility less than 1 km  % of foggy weather* 

January  22.2  3.0 

February  18.6  2.8 

March  21.9  2.9 

April  31.2  4.3 

May  46.6  6.3 

June  72.7  10.1 

July  117.1  15.7 

August  105.5  14.2 

September  57.2  7.9 

October  28.1  3.8 

November  18.2  3.9 

December  16.3  2.2 

Annual  555.4  6.34% 

*Based on days/month x 24 hr/day. 

 Wind 

Wind speed varies from 12.1 km/hr in August to 18.6 km/hr in March yielding an annual average of 16.1 

km/hr (Environment Canada, 2019).  The winds predominantly blow from the south off the Bay of Fundy, 

but are also frequent from the northwest off the land towards the Bay of Fundy.  Winds tend to be the 

strongest in the winter and weakest in the summer (Figure 4‐9).  The maximum hourly wind speed of 111 

km/hr was measured on January 9, 1978.  The most extreme wind gusts of 146 km/hr (south winds) were 

recorded on February 2, 1976 during the Groundhog Day Gale. 
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Figure 4‐9: Compilation of wind speeds measured for the 30 year period between 1981 and 2010 at the 
Saint John Airport. 

The  New  Brunswick  wind  atlas  was  used  in  the  preliminary  site  finding  exercise  and  indicates  an 

approximate wind speed of 6.51 – 8.51 m/s at 80 m (NB Wind Atlas, 2017; Figure 4‐10) for the Regional 

area. 

Several wind monitoring sensors were attached to a 110 m tall telecommunications tower (elevation of 

the tower base is 112.1 m above sea level) adjacent to the Project site in 2003.  The sensors were placed 

at three varying heights.  The calibrated NRGSystems™ sensors were connected to an NRG Symphonie™ 

datalogger  that  recorded  measurements  every  10  minutes.    Recorded  data  included  average  values 

measured over the 10 minutes and values for standard deviation, minimum, and maximum.  Based on the 

data collected, wind roses were created as discussed below. 

To obtain an even more accurate understanding of wind patterns, a new meteorological mast was erected 

at the site in the summer and fall of 2019 as well as a LiDAR unit and SoDAR unit.  The data collected from 

these instruments will confirm a more accurate representation of the wind resource for the Project site. 
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Figure 4‐10: The Government of New Brunswick’s wind atlas demonstrating the project site is located 
in an area with wind speeds between 6.51‐8.5 m/s. 

4.1.4.1 Wind Rose 

An annual wind rose was generated from hourly data measured from the instrumentation installed on the 

communication tower at an elevation of 112.50 m in 2006 is shown in Figure 4‐11. 

Site
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Based on the analysis, winds generally blow from the west and southwest. 

 

Figure 4‐11: Annual wind rose was generated from hourly data measured at an elevation of 112.50 m 
in 2006. 

 Existing Noise 

4.1.5.1 Existing Ambient Noise 

The area proposed for  the BWP  is  located  in a rural  industrial area.   The area has extensive  industrial 

disturbances including a waterline, a pipeline, three communication towers, several gravel pits, several 

transmission lines, and the Coleson Cove Generating facility and its auxiliary buildings.  On a site visit on 

a clear day,  industrial  sounds can be heard  throughout  the Project  site  lands.   There  is also an active 

recreational ATV club that uses the lands.  Due to the site elevation, wind resource, and industrial and 

recreational uses, ambient noise levels in the area are generally elevated.  As the site was chosen in part 

due to the wind resource, particularly windy days can greatly increase existing ambient noise levels. 

Resultant Vector

257 deg - 20%

NORTH

SOUTH

WEST EAST

1.2%

2.4%

3.6%

4.8%

6%

WIND SPEED 
(m/s)

 >= 11.10

 8.80 - 11.10

 5.70 - 8.80

 3.60 - 5.70

 2.10 - 3.60

 0.50 - 2.10



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
57 

 

4.1.5.2 Low Frequency Sound and Infrasound 

Low frequency sound is defined as sound with a frequency less than 200 Hertz (Hz) or cycles per second.  

Infrasound, also  referred  to as  low‐frequency sound,  is  sound  that  is not audible  to humans, which  is 

typically below a frequency of 20 Hz (HGC Engineering 2006). 

Infrasound levels created by wind turbines are often comparable to the ambient levels prevalent in the 

natural environment,  such as  levels created by  the wind  itself.    In  terms of health, at sufficiently high 

levels, infrasound can be dangerous; however, it is grossly inaccurate to conclude that infrasound from 

wind turbines causes health risks (HGC Engineering 2006). 

A study conducted by the Massachusetts Institute of Technology found that infrasound near wind turbines 

does not exceed audibility thresholds.  Epidemiological studies have shown a relationship between living 

near turbines and annoyance.  Annoyance seems strongly related to individual characteristics rather than 

noise from turbines.  However, infrasound and low‐frequency sound do not present unique health risks 

(McCunney et al., 2012). 

 Existing Visual Aesthetics 

The landscape surrounding the BWP has many rolling hills and a few small residential neighbourhoods.  

The current visual aesthetics of the landscape can be viewed in the following photos (Figure 4‐12 to Figure 

4‐13) which are later used to demonstrate how the landscape will change with the proposed turbines. 

 

Figure 4‐12: Landscape view in the direction of the turbines from Lorneville Church (Figure 4‐14). 

 

Figure 4‐13:  Landscape view  in  the direction of  the  turbines  from  the  Lorneville Community Centre 

(Figure 4‐14). 
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Figure 4‐14: Locations where Photographs of existing landscape was taken to later depict the changing 

landscape with the addition of the turbines. 

4.2 Existing Biophysical VECs 

 Avian 

4.2.1.1 Previously Recorded Avian Species According to ACCDC Database 

The ACCDC databases were queried for known observation data of avian species within close proximity of 

the Project site.  There are observations for several designated species on or within close proximity (i.e., 

<5 km) to the Project site as shown in Figure 4‐15. 
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Figure 4‐15: Recorded observations of avian species listed by the COSEWIC within a 5 km radius of The 

Burchill Wind Project site. 

4.2.1.2 Observed Avian Species  

Avian surveys were conducted within the area of the proposed Project during the spring, summer and fall 

of 2019.  The results of the studies will be submitted in an addendum following the completion of the field 

surveys. 

4.2.1.3 Avian Species at Risk  

The ACCDC databases were queried for known observation data of provincial and federal avian species 

SAR  or  SOSCC within  close  proximity  of  the  Project  site.    A  copy  of  the  ACCDC  report  is  included  in 

Appendix F.   There are observations for several designated species on or within close proximity to the 

Project site as shown in Table 4‐4 and Figure 4‐16.  The observations recorded by the ACCDC are not exact, 

but they do provide an initial understanding regarding the presence of SAR or SOCC.   Ground‐truthing 

exercises would be required to confirm/deny species presence/absence. 
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Table 4‐4: Provincial and Federal SAR located in close proximity to the Burchill Wind Project site. 

Common Name  Scientific Name  NB SARA 

Status 

Federal SARA 

Status 

COSEWIC 

Barn swallow  Hirundo rustica  Threatened  Threatened  Threatened 

Canada warbler  Cardellina 

canadensis 

Threatened  Threatened  Threatened 

Eastern wood‐pewee  Contopus virens  Special 

Concern 

Special 

Concern 

Special 

Concern 

Horned grebe (Western 

population) 

Podiceps auritus  Special 

concern 

Special 

Concern 

Special 

Concern 

Olive‐sided flycatcher  Contopus cooperi  Threatened  Threatened  Threatened 

Red knot rufa subspecies  Calidris canutus 

rufa 

Endangered  Endangered  Endangered 
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Figure 4‐16: Observations of provincial and federal SOCC/SAR on or  in the vicinity the Burchill Wind 

Project site. 

 Barn Swallow 

The barn swallow is the most widespread swallow species in the world.  The population of over 190 million 

individuals globally is considered stable.  Because there have been considerable declines in the presence 

for the past several decades, the barn swallow is a federally and provincially listed threatened species.  It 

is a distinctive passerine that has blue upperparts, a long, deeply forked tail that is curved, and pointed 

wings.  It is commonly found in open areas with low vegetation, such as pasture, meadows, and farmland.  

They build a cup nest from mud pellets in barns or other similar structures and feeds on insects caught 

while in flight. 

 Canada Warbler 

The Canada warbler is a small, brightly coloured songbird.  Their numbers have plummeted in the majority 

of their nesting areas.  Although most abundant in wet, mixed deciduous‐coniferous forest with a well‐

developed shrub layer,  it  is found in a variety of forest types.    It also prefers riparian shrub forests on 

slopes and in ravines and in old‐growth forests with canopy openings and a high density of shrubs, as well 

as in regenerating forest stands.  Because their habitat is being lost and degraded, their numbers continue 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
62 

 

to  be  vulnerable  to  decline  and  hence  the  reasoning  for  their  threatened  ranking  provincially  and 

federally. 

 Eastern Wood‐Pewee 

The eastern wood‐pewee is a small forest flycatcher.  It was once thought to be a single species of the 

olive‐sided flycatcher, but was later identified as a separate species.  Adults are generally greyish‐olive on 

their upper parts and pale on the under parts with pale bars on their wings.  Males and females are similar 

in  appearance.    They  have  a  distinctive,  clear,  three‐part  song,  usually  heard  as  “pee‐ah‐wee”.    It  is 

generally  found  in  the mid‐canopy  layer of  forest  clearings and at  the edges of deciduous and mixed 

forests.  Its habitat is threatened through various land‐use activities, which is why it is listed as a species 

of special concern provincially and federally. 

 Horned Grebe 

The horned grebe is listed provincially and federally as being of special concern.   It  is a small duck‐like 

water bird that is not commonly observed in New Brunswick.  Horned grebes generally nest in freshwater 

and occasionally in brackish water on small permanent or semi‐permanent ponds, but it also uses marshes 

and shallow bays on lake borders.  They generally winter in marine habitats, mainly estuaries and bays.  

Their diet consists primarily of aquatic insects and fish in the summer and fish, crustaceans, and marine 

worms in the winter.  It is particularly vulnerable to changes in water quality near its breeding sites. 

 Olive‐sided Flycatcher 

The  olive‐sided  flycatcher  is  a  small,  but  stout  songbird  ranked  as  being  threatened  provincially  and 

federally.   They breed in scattered locations throughout most coniferous and mixed forests of Canada.  

Considerable declines  in population have occurred due to habitat  loss and alteration.   These birds are 

most often found in open areas containing tall live trees or snags for perching.  Those vantage points are 

required to suit their foraging habits.   Open areas used comprise forest clearings, forest edges located 

near natural openings, such as rivers and swamps, logged areas, burned forest, or open areas within old‐

growth forests. 

 Red Knot 

The red knot rufa subspecies is a medium‐sized shorebird with a long straight bill, small head, long legs, 

and long tapered wings.  They have an extreme migration route from the central Canadian Arctic to the 

southern tip of South America.  One of the most important areas for these migrants is the north shore of 

the St. Lawrence.  The primary reason for their precipitous decline is the overfishing of horseshoe crabs 

in Delaware  Bay, which  they  feed  upon  prior  to  their  final  push  into  the  Canadian Arctic.   Migratory 

stopovers include vast coastal zone sand flats and mudflats.  Federally and provincially, the red knot rufa 

is ranked as an endangered species. 
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 Bats 

Little brown bats (Myotis lucifugus), northern bats (M. septentrionalis), and tri‐colored bats (Perimyotis 

subflavus) are known to have been seen in and around the Saint John area.  All three are small‐bodied 

bats typical of the plain‐nosed bats and all three are listed provincially and federally as being endangered. 

These insectivores live in three different roosting sites: day roosts, night roosts, and hibernation roosts.  

Hibernation roosting populations have been decimated  in recent years.    It  is estimated that about 6.5 

million bats of several species, but primarily the little brown bat, have died in eastern Canada and the 

northeastern US as a result of white‐nose syndrome.  Populations in some hibernacula have fallen by more 

than 75%.  Species modelling has shown that this species could be extirpated by 2030 if declines continue.  

Their precipitous declines have resulted in their endangered ranking. 

There are at least five recorded caves in the Saint John area:  Howes/Olivers, Owen’s, Harbells, Greenhead, 

and Fosters/Lions Den.   Dr. Donald McAlpine, head of  the Department of Natural Science at  the New 

Brunswick Museum and one of the region’s foremost experts on bats, was contacted regarding the use of 

these caves as hibernacula and to comment on the presence of any other hibernacula in the area.  Only 

two of the nearby caves, Howes and Harbells, are used as hibernacula.  Both caves are also deemed ESAs 

by the Province.  A 5 km setback was applied to both of these caves as shown in Figure 4‐17.  Lastly, no 

observations of potential bat hibernacula were identified in the Project study area during site visits and 

field surveys. 
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Figure 4‐17: Bat hibernacula in the vicinity of the Burchill Wind Project site. 

4.2.2.1 Previously Recorded Bat Species According to ACCDC Database 

The ACCDC databases were queried  for  known observation data  of  provincial  and  federal  bat  SAR or 

SOSCC within  close  proximity  of  the  Project  site.    Although  the  ACCDC  reports  did  not  yield  any  bat 

observations, as discussed  in Section 4.2.2, Little brown bats, northern bats, and tri‐coloured bats are 

known to have been seen in and around the Saint John area. 

4.2.2.2 Observed Bat Species  

At the time of this report, the acoustic bat surveys were ongoing.  The final reported data will identify the 

mean number of bats passing per detector and per detector period (e.g., breeding and migration).  Once 

analyzed, the data will provide temporal and seasonal peaks in bat activity. 

4.2.2.3 Bat Species at Risk  

As mentioned previously, little brown bats, northern bats, and tri‐colored bats are known to have been 

seen  in  and  around  the  Saint  John  area,  and  all  three  are  listed  provincially  and  federally  as  being 
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endangered.    The  presence/absence  of  bat  species  within  the  Project  study  area  will  be  confirmed 

following the field study results to be submitted as an addendum. 

 Wetlands and Watercourses 

The area of lands where ground‐truthing delineation exercises were completed is approximately 315 ha 

while the area of lands where aerial interpretation with spot ground‐truthing delineation exercises were 

completed is about 215 ha (i.e., total survey area ~530 ha).  Some delineation work was also completed 

outside of the survey areas.  Figure 4‐18 shows the survey areas on the Project lands.  It should be noted 

that ground‐truthing primarily followed the anticipated project  layout at that time.   Following ground‐

truthing, further micro‐siting of the turbines occurred to minimize impact of wetland features identified 

and delineated  in  field.   Because of  that,  the ground‐truthed areas stray somewhat  from some of  the 

turbine locations (e.g., turbine 8, etc.).  As previously mentioned, it is expected that additional ground‐

truthing delineation exercises will be done in spring 2020 to confirm the aerial interpretation with spot 

ground‐truthing delineation exercises. 
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Figure 4‐18: Aerial photograph showing the survey areas for the Burchill Wind Project site 
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4.2.3.1 Habitats Observed 

The  survey area  is  located  in  the Fundy Coastal  Eco district of  the Fundy Coast Ecoregion  (Ecosystem 

Classification Working Group, 2007).  The Fundy Coast Ecoregion spans the entire southern coastline of 

New Brunswick along  the Bay of Fundy  from the east  side of Passamaquoddy Bay  to  the east  side of 

Shepody Bay.  A mainly coniferous forest, dominated by red spruce, balsam fir, black spruce, white spruce, 

and tamarack,  thrives  in  the cool, moist climate of  the Ecoregion.   Cedar  is a dominant species  in the 

limestone‐derived soils around Saint John.   The most common hardwood species  include heart‐leaved 

birch, mountain  ash,  red maple,  and  some  yellow  birch.    The  Fundy  Coast  Ecoregion  also  has  a  rich 

diversity of wetlands. 

4.2.3.2 Watercourse Assessment Results 

GeoNB mapping shows four named watercourses within the boundaries of the overall site (Figure 4‐19): 

 Burchill’s Brook; 

 Frenchman’s Creek; 

 Mill Creek; and 

 Marsh Brook. 

All are second order watercourses.  Burchill’s Brook and Frenchman’s Creek fall within the Musquash River 

watershed  whereas  Mill  Creek  and  Marsh  Brook  drain  directly  to  the  Bay  of  Fundy.    Although  not 

confirmed  through  field assessments,  it  is believed  that  the main stems of all  these watercourses are 

salmonid‐bearing and support fish habitat.   There are also several unnamed watercourses that appear 

within the GeoNB mapping database (Figure 4‐19). 

Depth to bedrock across the Project lands is typically only a few centimetres below the surface and the 

soils atop the bedrock are poorly drained clays.  As a result, many watercourses are present on the lands.  

Watercourses were delineated in the field between August 19 and October 15, 2019.  Those watercourses 

are shown in Figure 4‐20.  Detailed information for each watercourse is provided in Appendix G, which 

includes all photographs taken during the field program. 

Overall, 74 watercourses were identified and delineated within the survey area.  Most of the watercourses 

delineated are ephemeral and likely do not support fish and/or fish habitat.  Other than Burchill’s Brook 

(BB), Frenchman’s Creek (FC), Mill Creek (MC), and Marsh Brook (MB), the only watercourse delineated 

in the field where fish were observed was Maguires Cove Brook (MCB).  Several brook trout (Salvelinus 

fontinalis) were observed in pools below the outlet from the wetland connected to MCB. 
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Figure 4‐19: Mapped watercourses present on the Burchill Wind Project site. 
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Figure 4‐20: Watercourses delineated in the field for the Burchill Wind Project site. 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
70 

 

Table 4‐5: Characteristics of the watercourses identified within the survey area of the Burchill Wind Project site  

Map ID  Unique ID  Width (cm)  Depth (cm)  Substrate  Flow  Streamside 

Vegetation 

Fish Presence 

(Observed / Possible / 

Unlikely) 

Comments 

1  BB  100 to 300  15 to 100+  Cobble with sand and gravel  Perennial  Good  Observed   

2  BB‐Trib1  60 to 180  5 to 15 
Exposed bedrock and angular cobble to boulders with 

heavy siltation in between 
Perennial  Excellent  Possible  Considerable woody debris 

3  BB‐Trib1A 

15 to 90  5 to 15 
Exposed bedrock and angular rocks with heavy siltation 

in between 
Ephemeral  Excellent  Unlikely  Woody debris and overhanging vegetation are extensive 

4  BB‐Trib1B 

5  BB‐Trib1C 

6  BB‐Trib1D 

7  BB‐Trib1E 

8  BB‐Trib1F 

9  BB‐Trib1G 

10  BB‐Trib1H 

11  BB‐Trib1I 

12  BB‐Trib1J 

13  BB‐Trib1K 

14  BB‐Trib1L 

15  BB‐Trib1M 

16  BB‐Trib1N 

17  BB‐Trib2  10 to 15  5  Silt and some exposed bedrock  Ephemeral  Good  Unlikely  At the top of the slope it flows for about 30 m before gong subterranean and the channel is lost 

18  BB‐Trib3  20 to 30  10  Silt and some exposed bedrock  Ephemeral  Fair  Unlikely  Flows through an open forest area that has a large deer / moose hunting blind adjacent to it 

19  BB‐Trib4 

10 to 20  5 to 10  Silt and exposed bedrock  Ephemeral  Good  Unlikely  Deeply incised channels and flows down a steep bank to Burchill’s Brook 20  BB‐Trib4A 

21  BB‐Trib4B 

22  BB‐Trib5  30 to 120  10 to 25  Silt with some exposed angular cobble and boulders  Perennial  Good  Unlikely  Wetlands and groundwater are the source of this watercourse 

23  BB‐Trib5A‐1  30  5 to 10  Silt  Ephemeral  Good  Unlikely   

24  BB‐Trib5A‐2  60 to 150  10 to 40  Silt and angular cobble and boulders  Perennial  Good  Unlikely 
Ditch along the eastern side of Burchill Road that collects water from several watercourses and 

wetlands 

25  BB‐Trib5B 

30  5 to 10  Silt  Perennial  Good  Unlikely  Drains water from eastern side of Burchill Road to the western side 26  BB‐Trib5C 

27  BB‐Trib5D 

28  BB‐Trib5E  30  5 to 10  Silt  Ephemeral  Good  Unlikely   

29  BB‐Trib5F  45  5  Silt  Ephemeral  Good  Unlikely  Flows along an old wood’s road (i.e., within former wheel ruts) 

30  BB‐Trib5F1  30  5 to 10  Silt  Ephemeral  Good  Unlikely   

31  BB‐Trib6 

30 to 50  10  Silt  Ephemeral  Good  Unlikely   
32  BB‐Trib6A 

33  BB‐Trib6B 

34  BB‐Trib6C 
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Map ID  Unique ID  Width (cm)  Depth (cm)  Substrate  Flow  Streamside 

Vegetation 

Fish Presence 

(Observed / Possible / 

Unlikely) 

Comments 

35  BB‐Trib7  30 to 250  5 to 30  Mostly silt with pebbles to boulders intermixed  Perennial  Excellent  Possible  Considerable woody debris; picks up groundwater along its highly sinuous flowpath 

36  BB‐Trib7A  10 to 60  5 to 15  Silt with some exposed angular cobble to boulders  Ephemeral  Excellent  Unlikely 
A small forested wetland is the source, but collects groundwater as it flows and is subterranean in 

some locations 

37  BB‐Trib7B  10 to 50  5 to 15  Silt  Ephemeral  Excellent  Unlikely  Collects water from old‐growth cedar stand; considerable woody debris 

38  FC‐Trib1  30 to 200  10 to 50  Silt with some cobble to boulders in steeper gradients  Perennial  Fair  Likely  Drains pond with former beaver activity 

39  FC‐Trib1A  10 to 50  5 to 10  Silt  Ephemeral  Fair  Unlikely   

40  FC‐Trib1C 

10 to 80  5 to 10  Silt  Ephemeral  Excellent  Unlikely 
Drains surfacewater runoff and groundwater from upgradient quarry / gravel pit; excellent 

streamshade and considerable woody debris 

41  FC‐Trib1D 

42  FC‐Trib1E 

43  FC‐Trib1F 

44  FC‐Trib1G 

45  FC‐Trib1H 

46  FC‐Trib2  To be confirmed in Spring 2020  Ephemeral    Unlikely   

47  FC‐Trib2A  To be confirmed in Spring 2020  Ephemeral    Unlikely   

48  MC‐Trib1A‐1 

100  5 to 10  Cobble and gravel  Ephemeral  Good  Unlikely   
49  MC‐Trib1A‐2 

50  MC‐Trib1A‐3 

51  MC‐Trib1A‐4 

52  MC‐Trib1B  75 to 100  10 to 20  Sand and silt  Perennial  Good  Possible   

53  MC‐Trib1C  30 to 250  5 to 40  Silt and angular cobbles and boulders  Perennial  Excellent  Possible  Considerable woody debris; wetlands are its source 

54  MC‐Trib1C‐1  30 to 45  5 to 25  Silt and angular gravel to boulders  Ephemeral  Good  Unlikely   

55  MC‐Trib1C‐2  30 to 45  5 to 25  Silt and angular gravel to boulders  Ephemeral  Good  Unlikely  Drains a large wetland to Mill Creek; flows across the Pipeline ROW road 

56  MC‐Trib1E  30 to 45  5 to 25  Silt and angular gravel to boulders  Ephemeral  Good  Unlikely   

57  MC‐Trib1F  30 to 45  5 to 25  Silt and angular gravel to boulders  Ephemeral  Good  Unlikely   

58  MCB  120 to 300  10 to 45  Fines with angular gravel to boulders  Perennial  Excellent  Observed  Considerable woody debris; brook trout were observed 

59  MCBW‐Trib1  50 to 150  5 to 20  Silt with angular gravel to boulders  Ephemeral  Good  Unlikely  Considerable number of downed trees and woody debris; flows through a mature cedar forest 

60  MCBW‐Trib1A  50 to 150  5  Silt with angular gravel to boulders  Ephemeral  Good  Unlikely  Sourced from an upslope forested wetland 

61  MCBW‐Trib1B  50 to 150  5  Silt with angular gravel to boulders  Ephemeral  Good  Unlikely  Considerable woody debris; flows down steep bank 

62  MCBW‐Trib2  50 to 200  5  Silt with angular gravel to boulders  Ephemeral  Good  Unlikely  Dry at time of delineation 

63  MCBW‐Trib3  50 to 300  5 to 15  Silt with angular gravel to boulders  Ephemeral  Good  Unlikely  In some locations the watercourse appears to flow adjacent to an old roadbed 

64  OD‐Ditch  60 to 100  5  Silt and garbage  Ephemeral  Fair  Unlikely  Drainage ditch adjacent to roadway into former dumping area; drains to ditch along Burchill Road 

65  WC‐01‐A 
30 to 45  5 to 10  Silt with some angular cobble and boulders  Ephemeral  Fair  Unlikely 

Flows along the surface in some areas and subterranean in others; some water flow comes from 

drainage ditch along Burchill Road 66  WC‐01‐B 

67  WC‐02‐A 
40 to 250  10 to 20  Silt and angular cobbles and boulders  Ephemeral  Good  Unlikely 

Follows a portion of an old wood’s road; sourced by a forested wetland; some portions of channel 

are subterranean 68  WC‐02‐B 

69  WC‐03  60 to 100  5 to 10  Silt and angular cobbles and boulders  Ephemeral  Excellent  Unlikely   

70  WC‐04  20 to 60  5 to 15  Silt and angular cobbles and boulders  Ephemeral  Good  Unlikely   
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Map ID  Unique ID  Width (cm)  Depth (cm)  Substrate  Flow  Streamside 

Vegetation 

Fish Presence 

(Observed / Possible / 

Unlikely) 

Comments 

71  WC‐05  30 to 70  5 to 15  Silt  Ephemeral  Good  Unlikely 
Appears to be sourced by the drainage ditch along the western side of Burchill Road; flows into the 

woods, flows through the woods, then back alongside the road 

72  WC‐06  20 to 40  5 to 15  Silt  Ephemeral  Good  Unlikely  Sourced from ditch along Burchill Road and drains to wetland 

73  WC‐07  20 to 40  5 to 10  Silt  Ephemeral  Good  Unlikely  A tributary to Maguires Cove Brook 

74  WC‐08  20 to 50  10 to 15  Silt  Ephemeral  Excellent  Unlikely   
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 Watershed Protected Areas 

Thirty‐six percent (36%) of New Brunswick’s population is reliant on surface water sources for supplying 

domestic freshwater.  Some municipalities that supply potable water to residents obtain that water from 

surface water sources.   The Watershed Protected Area Designation Order of the New Brunswick Clean 

Water Act protects many of those surface water sources.  Watersheds designated under the Order are 

afforded three protection zones (Table 4‐6). 

There  are  three  protected  watersheds  within  the  City  of  Saint  John:    the  East  and West  Musquash 

Watershed, the Loch Lomond Watershed, and the Spruce Lake Watershed.  There are no setbacks from 

watershed  protected  areas  for wind  turbines.    Instead,  the wind  turbines  should  be  sited  outside  of 

watershed protected areas.  Although the Spruce Lake Watershed forms part of the northern boundary 

of  PID  00412189  (Figure  4‐21),  there  is  no  overlap  between  the  Project  infrastructure  and  the  three 

protection zones of that watershed. 

Table 4‐6: Summary of the designated setback zones and activities restricted in those setback zones as 
per the Watershed Protected Designation Order of the New Brunswick Clean Water Act. 

Zone  Details  Restricted Activities* 

A 
The watercourse 

 Recreational water use activities for waterfront owners/occupants only 

 Swimming at public beaches only 

 Motorized boating prohibited 

B 

A 75 m setback (at 

perimeter of the 

watercourse) 

 No new residential development 

 Size restrictions on renovations/additions to existing dwellings 

 No new agriculture operations 

 Existing agriculture operations permitted with restrictions 

 Mineral exploration only 

 No clear‐cutting 

 Selection harvest silviculture and pesticide application permitted with restrictions 

 Shoreline protection permitted with appropriate permits 

C 
Balance of watershed 

 Residential development is permitted 

 No effluent discharge from mining or aquaculture is permitted 

 Maximum clearcut size of 25 ha and further buffer and adjacency delay requirements 

 No new agriculture operations 

 Restrictions on land clearing, manure storage and spreading, and there are soil 

conservation practices 

 No new landfills, asphalt plants, bulk storage of fuels/PCBs, septic treatment plants 

and/or lagoons, commercial, industrial, and/or institutional development 

*For a complete list, the Guide to New Brunswick’s Watershed Protected Area Designation Order (DELG, Undated) 

should be consulted. 
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Figure 4‐21: Proximity of the Spruce Lake Protected Watershed to the Burchill Wind Project site. 

4.2.3.3 Wetland Assessment Results 

GeoNB mapping shows several large wetlands within the boundaries of the property (Figure 4‐22).  Several 

of the wetlands are contiguous with on‐site watercourses, such as Burchill’s Brook, Frenchman’s Creek, 

Mill Creek, and Marsh Brook.  The wetlands at the mouth of each of those aforementioned watercourses 

are  considered  provincially  significant  because  they  are  tidal  wetlands.    These  provincially  significant 

wetlands are located outside of the Project lands.  Wetlands were delineated in the field between August 

19 and October 15, 2019.   Those wetlands are shown in Figure 4‐23:   and summarized in the sections 

below. 

Soils within the  local study area are extremely shallow and sit atop bedrock.   Wicklund and Langmaid 

(1953) described  the soils  in  the area as Lorneville  silty clay  loam derived  from marine deposits.    The 

Lorneville  series  comprises  red  coloured  fine‐textured  soils  occurring  along  the  coast.    The  soils  are 

described as being poorly drained.  Water is removed from the soil so slowly that the water table remains 

at or on the surface for the greater part of the time the soil is not frozen.  These conditions are consistent 

across the site.  Because of this, digging test pits and assessing the soils was considered above and beyond 
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considering the landscape.  Representatives with the DELG and DNRED were consulted in a meeting with 

Natural Forces on 9 October 2019, and agreed that test pitting was not required for soils assessments. 

The majority of the wetland boundaries were delineated in the field.  However, given the size of the survey 

area, some of the wetland boundaries were interpreted using aerial photography and LIDAR data with 

spot  ground‐truthing.    Those  aerial  interpreted  boundaries  are  represented  as  dashed  lines  on  the 

mapping  of  the  survey  area.    As  mentioned  previously,  following  field  studies  and  the  discovery  of 

unmapped wetlands,  the proposed  turbine  locations were optimized  to avoid or minimize  impacts  to 

those wetlands.  This resulted in some locations not having been ground‐truthed.  It is expected that the 

Project Footprint boundary will be confirmed in the field during the 2020 field season. 
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Figure 4‐22: Mapped wetlands present on the Burchill Wind Project site (n.b., turbines depicted on the 
map is not representative of the size of the turbine on the ground). 
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Figure 4‐23: Wetlands delineated in the field within the survey area of the Burchill Wind Project site 
(n.b.,  dashed  lines  represent  survey  limits  and  not  necessarily  the  edge  of  the  mapped  wetland. 
Turbines depicted on the map is not representative of the size of the turbine on the ground). 
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 Smaller Wetlands 

For this Project, wetlands <0.5 ha in size are considered small wetlands.  Upland versus wetland detailed 

paired point analyses and Wetland Functional Assessment (WFA) were not completed for small wetlands.  

Instead,  information gathered from the  large nearby wetlands (≥0.5 ha) were used for delineating the 

wetland boundaries. 

A total of 27 small wetlands with a total area of 3.45 ha were delineated within the Project study area 

(Table 4‐7).  Overall, there is a fairly even mix of small tall shrub swamps and coniferous swamps located 

within the Project study area. 

Table 4‐7: Summary of small wetlands (<0.5 ha) delineated on the Burchill Wind Project site. 

Map ID  Unique ID*  Classification  Size (ha) 

1  BB‐Trib1‐W‐01  Black spruce tall shrub swamp  0.118 

3  BB‐Trib1‐W‐03  Coniferous riparian linked swamp  0.034 

4  BB‐Trib5‐W‐01  Coniferous riparian linked swamp  0.041 

6  BB‐Trib5A‐W‐01  Coniferous riparian linked swamp  0.038 

7  BB‐Trib5A‐W‐02  Coniferous riparian linked swamp  0.036 

8  BB‐Trib5A‐W‐03  Coniferous basin swamp  0.026 

9  BB‐Trib5A‐W‐04  Coniferous basin swamp  0.030 

18  FC‐Trib1‐W‐05  Tall shrub swamp  0.207 

22  MB‐Trib2‐W‐02  Coniferous basin swamp  0.055 

23  MB‐Trib2‐W‐03  Coniferous basin swamp  0.377 

24  MB‐Trib2‐W‐04  Coniferous basin swamp  0.123 

25  MB‐Trib2‐W‐05  Coniferous basin swamp  0.222 

27  MC‐Trib1C‐W‐01  Tall shrub swamp  0.194 

28  MC‐Trib1C‐W‐02  Coniferous swamp  0.025 

31  MC‐Trib1C‐W‐04B  Tall shrub swamp  0.096 

32  MC‐Trib1C‐W‐05  Tall shrub swamp  0.039 
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Map ID  Unique ID*  Classification  Size (ha) 

34  MC‐Trib1E‐W‐01  Riverine tall shrub swamp  0.018 

37  MCB‐Trib1A‐W‐01  Balsam fir riparian linked slope swamp  0.203 

41  PH‐W‐03  Coniferous basin swamp  0.207 

42  PH‐W‐04  Tall shrub swamp  0.069 

43  PH‐W‐05  Tall shrub basin swamp  0.029 

46  PLE‐W‐02  Tall shrub riparian linked swamp  0.045 

48  PLE‐W‐04  Coniferous basin swamp  0.304 

51  PLW‐W‐03  Coniferous basin swamp  0.356 

52  PLW‐W‐04  Tall shrub swamp  0.307 

53  PLW‐W‐05  Tall shrub swamp  0.211 

55  WC‐02‐W‐01  Mixed forest riparian linked slope swamp  0.040 

*BB = Burchill’s Brook; Trib = Tributary; W = Wetland; FC = Frenchman’s Creek; MB = Marsh Brook; MC = Mill Creek; MCB = 

Maguires Cove Brook; PH = Paddy’s Hill; PLE = PipeLine East; PLW = PipeLine West; WC = Watercourse 

 Large and / or Distinctive Wetlands 

For this Project, wetlands ≥0.5 ha in size are considered large wetlands.  Distinctive wetlands are those 

small wetlands that displayed some noteworthy feature in the field such as being the source of a perennial 

tributary,  being  located  in  a  highly  disturbed  area,  etc.    Upland  versus wetland  detailed  paired  point 

analyses and functional assessments were completed for all large and/or distinctive wetlands.  A summary 

of the results is provided below (Table 4‐8) and comprehensive information can be found in Appendix G. 

Overall, 28 large and/or distinctive wetlands with a combined area of 76.5 ha were delineated within the 

survey area.    Five wetlands  still  require detailed ground‐truthing  to be  completed  in  spring 2020 and 

include: 

 BB‐W‐01 (Map ID 12); 

 FC‐Trib1‐W‐03 (Map ID 16); 

 MC‐W‐02 (Map ID 36); 

 PH‐W‐06 (Map ID 44); and 

 PLW‐W‐06 (Map ID 54). 
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Table 4‐8: Summary of large wetlands (>0.5 ha) and/or distinctive wetlands delineated on the Burchill 

Wind Project site. 

Map ID  Unique ID*  Classification  Size (ha) 

2  BB‐Trib1‐W‐02  Eastern white cedar tall shrub swamp  0.681 

5  BB‐Trib5‐W‐02  Coniferous riparian linked swamp  0.708 

10  BB‐Trib6‐W‐01  Mature eastern white cedar (150 years old) 

swamp 

7.538 

11  BB‐Trib7‐W‐01  Coniferous basin swamp  0.289† 

12  BB‐W‐01  Tall shrub wetland  1.242 

13  BB‐W‐02  Mixed forested swamp basin  1.211 

14  FC‐Trib1‐W‐01  Coniferous swamp  2.759 

15  FC‐Trib1‐W‐02  Bog  5.097 

16  FC‐Trib1‐W‐03  Coniferous basin swamp  1.160 

17  FC‐Trib1‐W‐04  Eastern white cedar swamp  4.763 

19  FC‐Trib2‐W‐01  Tall shrub swamp  1.014 

20  FC‐Trib2‐W‐02  Tall shrub swamp  0.503 

21  MB‐Trib2‐W‐01  Coniferous slope swamp  9.760 

26  MC‐Trib1B‐W‐01  Riverine tall shrub swamp  0.479‡ 

29  MC‐Trib1C‐W‐03  Mature eastern white cedar (100 years+ old) 

riparian linked swamp 

3.337 

30  MC‐Trib1C‐W‐04A  Mature eastern white cedar (40 years+ old) 

riparian linked swamp  

0.936 

33  MC‐Trib1D‐W‐01  Mature eastern white cedar (100 years+ old) 

swamp 

5.530 

35  MC‐W‐01  Mature eastern white cedar swamp  8.868 

36  MC‐W‐02  Coniferous basin swamp  1.600 
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Map ID  Unique ID*  Classification  Size (ha) 

38  MCB‐W‐01  Tall shrub riparian linked basin swamp  4.975 

39  PH‐W‐01  Tall shrub basin swamp  1.815 

40  PH‐W‐02  Eastern white cedar swamp  8.727 

44  PH‐W‐06  Coniferous basin swamp  0.724 

45  PLE‐W‐01  Coniferous tall shrub riparian linked swamp  0.610 

47  PLE‐W‐03  Coniferous basin swamp  0.705 

49  PLW‐W‐01  Spruce tall shrub riparian linked swamp  0.368¶ 

50  PLW‐W‐02  Eastern white cedar basin swamp  0.516 

54  PLW‐W‐06  Tall shrub swamp  0.606 

*BB = Burchill’s Brook; Trib = Tributary; W = Wetland; FC = Frenchman’s Creek; MB = Marsh Brook; MC = Mill Creek; MCB = 

Maguires Cove Brook; PH = Paddy’s Hill; PLE = PipeLine East; PLW = PipeLine West; WC = Watercourse 
†Considered distinctive because it is the source of BB‐Trib7 and is impacted by activities within the adjacent rock quarry 
‡Considered distinctive because it is the source of MC‐Trib1B 
¶Considered distinctive because it is located along the pipeline right‐of‐way and is impacted regularly by all‐terrain vehicles 

 

There are no mapped wetlands on the GeoNB mapping layer within 150 m buffer from the turbines.  Four 

turbine sites, from 150m to 300m, intersect mapped wetlands.  Some mapped wetlands do occur within 

the road ROW and the collector line ROW. 
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 Wetland Functional Assessments – WESP‐AC Model Results 

WFAs were completed for 23 wetlands.  The following five wetlands still require WFAs to be completed in 

spring 2020: 

 BB‐W‐01 (Map ID 12); 

 FC‐Trib1‐W‐03 (Map ID 16); 

 MC‐W‐02 (Map ID 36); 

 PH‐W‐06 (Map ID 44); and 

 PLW‐W‐06 (Map ID 54). 

The full WESP‐AC Model results for the wetlands assessed are included in Appendix G.  A summary of the 

WFA scoring, which includes wetland condition and wetland risk results, is provided in Table 4‐9. 

The WFA results were plotted on a condition risk matrix, which is included within Appendix G.  A summary 

of  the  benefits  ratings  is  included  in  Table  4‐9.    All  of  the wetlands  assessed,  save  for  one,  scored  a 

moderate to higher condition rating.  All of the wetlands assessed, except for one, had a lower and higher 

risk rating.  Six of the assessed wetlands have a higher risk rating and include: 

 BB‐Trib5‐W‐02 (Map ID 5); 

 BB‐Trib7‐W‐01 (Map ID 11); 

 PH‐W‐01 (Map ID 39); 

 PLE‐W‐01 (Map ID 45); 

 PLW‐W‐01 (Map ID 49); and 

 PLW‐W‐02 (Map ID 50). 
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Table 4‐9: Summary of WFAs (benefits rating) completed for large wetlands (>0.5 ha) and/or distinctive 

wetlands delineated on the Burchill Wind Project site. 

Map ID  Unique ID*  Wetland Condition  Wetland Risk 

2  BB‐Trib1‐W‐02  HIGHER  LOWER 

5  BB‐Trib5‐W‐02  MODERATE  HIGHER 

10  BB‐Trib6‐W‐01  HIGHER  LOWER 

11  BB‐Trib7‐W‐01  MODERATE  HIGHER 

13  BB‐W‐02  HIGHER  LOWER 

14  FC‐Trib1‐W‐01  MODERATE  HIGHER 

15  FC‐Trib1‐W‐02  HIGHER  LOWER 

17  FC‐Trib1‐W‐04  HIGHER  LOWER 

19  FC‐Trib2‐W‐01  HIGHER  LOWER 

20  FC‐Trib2‐W‐02  MODERATE  LOWER 

21  MB‐Trib2‐W‐01  HIGHER  LOWER 

26  MC‐Trib1B‐W‐01  HIGHER  LOWER 

29  MC‐Trib1C‐W‐03  MODERATE  MODERATE 

30  MC‐Trib1C‐W‐04A  MODERATE  LOWER 

33  MC‐Trib1D‐W‐01  MODERATE  LOWER 

35  MC‐W‐01  MODERATE  LOWER 

38  MCB‐W‐01  MODERATE  LOWER 

39  PH‐W‐01  MODERATE  HIGHER 

40  PH‐W‐02  MODERATE  LOWER 

45  PLE‐W‐01  MODERATE  HIGHER 

47  PLE‐W‐03  MODERATE  LOWER 

49  PLW‐W‐01  LOWER  HIGHER 

50  PLW‐W‐02  MODERATE  HIGHER 

*BB = Burchill’s Brook; Trib = Tributary; W = Wetland; FC = Frenchman’s Creek; MB = Marsh Brook; MC = Mill Creek; MCB = 

Maguires Cove Brook; PH = Paddy’s Hill; PLE = PipeLine East; PLW = PipeLine West; WC = Watercourse 
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 Fish and Fish Habitat 

Overall, 74 watercourses were identified and delineated within the survey area.  Most of the watercourses 

are ephemeral and likely do not support fish and/or fish habitat.  However, the four mapped and named 

watercourses (i.e., Burchill’s Brook, Frenchman’s Creek, Mill Creek, and Marsh Brook) are likely salmonid 

bearing and support fish habitat. 

4.2.4.1 Previously Recorded Fish Species According to ACCDC Database 

The ACCDC databases were queried for known observation data of fish species within close proximity of 

the Project site.  There are observations for several designated species on or within close proximity to the 

Project site as shown in Figure 4‐24. 

 

Figure 4‐24: Map showing the recorded observations of fish species listed by the COSEWIC within a 5 

km radius of The Burchill Wind Project site. 

4.2.4.2 Observed Fish Species 

The only watercourse delineated in the field where fish were observed was Maguires Cove Brook (MCB).  

Several  brook  trout  (Salvelinus  fontinalis) were observed  in  pools  below  the outlet  from  the wetland 
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connected to MCB.  Although none were observed in other watercourses, it is suspected the four mapped 

and named watercourses  (i.e., Burchill’s Brook, Frenchman’s Creek, Mill Creek, and Marsh Brook), are 

likely  salmonid  bearing  and  support  fish  habitat.    However,  this  was  not  confirmed  through  field 

assessments. 

Further assessments will be conducted as deemed necessary in the spring of 2020 in watercourses that 

may be impacted by the proposed infrastructure. 

4.2.4.3 Fish Species at Risk or Special Conservation Concern 

According to the ACCDC records review, there are no records of SAR or SOCC that have been historically 

observed within 5 km of the proposed project area.  In addition, no aquatic SOCC were observed during 

the field studies. 

 Wildlife and Wildlife Habitat 

The areas  surveyed  indicated  five main habitat  types,  including  shrub  land, mixed  softwood aged 50‐

100yrs+, dry with rocky outcrops, dry with mixed softwood and rocky outcrops, and mixed softwoods, as 

well as wetlands and watercourses.  The habitat types are further described in Section 4.2.6.1. 

4.2.5.1 Previously Recorded Terrestrial Wildlife Species According to ACCDC Database 

The ACCDC databases were queried for known observation data of terrestrial wildlife species within close 

proximity of the Project site.   There are observations for several designated species on or within close 

proximity to the Project site as shown in Figure 4‐25. 
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Figure 4‐25: Map showing the recorded observations of wildlife species (not including birds and bats) 

listed by the COSEWIC within a 5 km radius of The Burchill Wind Project site. 

4.2.5.2 Previously Recorded Aquatic Wildlife Species According to ACCDC Database 

The ACCDC databases were queried for known observation data of aquatic wildlife species within close 

proximity of the Project site.   There are observations for several designated species on or within close 

proximity to the Project site as shown in Figure 4‐26. The observations recorded by the ACCDC are not 

exact (i.e., the observation of fin whale onshore), but they do provide an initial understanding regarding 

the presence of species at risk near the Project location. 
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Figure 4‐26: Map showing the recorded observations of aquatic wildlife species listed by the COSEWIC 

within a 5 km radius of The Burchill Wind Project site. 

4.2.5.3 Observed Wildlife Species  

A total of 14 observations of mammals were made within the assessment area during the terrestrial field 

studies.  Direct sightings and/or indirect evidence (i.e., scat, tracks, bones, and browse) of these species 

were recorded during the field surveys.  The mammal species observed included: 

 Eastern coyote (Canis latrans); 

 Snowshoe hare (Lepus americanus); 

 Eastern chipmunk (Tamias striatus); 

 White‐tailed deer (Odocoileus virginianus); 

 American moose (Alces alces); 

 American black bear (Ursus americanus);  

 North American porcupine (Erethizon dorsatum); 

 Raccoon (Procyon lotor); 

 American red squirrel (Tamiasciurus hudsonicus); 
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 Red fox (Vulpes vulpes); 

 Meadow vole (Microtus pennsylvanicus); 

 River otter (Lontra canadensis); 

 Mink (Neovision vision); and 

 Striped skunk (Mephitis mephitis). 

All the above species have populations in New Brunswick that are considered secure (ACCDC, 2017). 

Although only the wildlife species above were observed, the proposed project area provides habitat that 

would be suitable for most wildlife species common to New Brunswick. 

4.2.5.4 Wildlife and Wildlife Habitat Species at Risk or Special Conservation Concern 

The ACCDC databases were queried for known observation data of provincial and federal wildlife species 

at risk within close proximity of the Project site.  A copy of the ACCDC report is included in Appendix F.  

There are observations for several designated species on or within close proximity to the Project site as 

shown in Table 4‐10 and Figure 4‐27.  The observations recorded by the ACCDC are not exact (i.e., the 

observation of fin whale onshore), but they do provide an initial understanding regarding the presence of 

species at risk.    It would be important to note that of the four species observed, two are ocean based 

species that would not be found on land. 

Table 4‐10: Provincial and Federal SAR located on and in close proximity to the Burchill Wind Project 

site. 

Common name  Scientific name  NB SARA 

Status 

Federal SARA 

Status 

COSEWIC 

Fin whale (Atlantic 

population) 

Balaenoptera 

physalus 

Special 

Concern 

Special Concern  Special 

Concern 

Gray wolf  Canis lupus  Extirpated  No Status  No Status 

Leatherback sea turtle 

(Atlantic population) 

Dermochelys 

coriacea 

Endangered  Endangered  Endangered 

Monarch butterfly  Danaus plexippus  Special 

Concern 

Special Concern  Endangered 
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Figure 4‐27: Observations of provincial and federal SAR on or in the vicinity of the Burchill Wind Project 

site. 

4.2.5.4.1.1 Fin Whale 

Second to the blue whale, the fin whale/finback whale is the largest mammal on Earth.  It reaches maturity 

at 25 years of age and can live up to 100 years.  Females reproduce at 2 ‐ 3 year intervals.  They have a 

distinct ridge along their back behind the dorsal fin.  One unusual feature is their lower right jaw is bright 

white and their lower left jaw is black.  They travel alone or in small groups and feed on krill and small 

fish, such as herring and capelin.  Commercial whaling considerably reduced the fin whale population and 

they are threatened by noise pollution caused by shipping, seismic activity, military sonar, and industrial 

development.  For these reasons, the fin whale has been listed provincially and federally as being of special 

concern. 

4.2.5.4.1.2 Gray Wolf 

The gray wolf is native to the wilderness and remote areas of North America.  Mortality caused by human 

activity, such as hunting and trapping,  road‐kills,  industrial, agricultural, and residential developments, 

and  the abundance of prey have all  affected  the gray wolf’s numbers and geographic  range.    In New 
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Brunswick, the gray wolf is listed as being extirpated.  Gray wolves are territorial and wolf packs fiercely 

defend their turf.  They feed on a wide‐variety of animals and birds.  Because they have been eliminated 

in many  areas  of  their  original  geographic  range, many  of  those  populations  that  remain  are  heavily 

protected.  They are an often feared and maligned species that has a characteristic howl. 

4.2.5.4.1.3 Leatherback Turtle 

The leatherback is a migratory sea turtle that breeds in tropical and subtropical waters and migrates to 

temperate water during other times of the year in search of food.  Their nesting habitat is constantly being 

reduced and they are susceptible to getting entangled in fishing gear and waste floating in the ocean.  In 

Atlantic Canadian waters, leatherbacks are sometimes seen between June and October.  Because of their 

limited sightings, they are listed as being endangered both provincially and federally.  It is estimated that 

fewer than 30,000 nesting females remain of this, the world’s largest, living turtle.  Their bluish‐black shell 

is composed of skin with small bones imbedded it.  The leatherback’s shell has seven prominent ridges 

that run from the head towards the tail and its front limbs are flippers that are used to propel the turtle 

through the water. 

4.2.5.4.1.4 Monarch Butterfly 

The  monarch  butterfly  is  considered  a  species  of  special  concern  provincially  and  federally.    The 

caterpillars are striped yellow, black, and white,  the chrysalis  is gold‐green, and the butterfly  is bright 

orange with heavy black veins.  The eastern population, found throughout Atlantic Canada, is the largest 

of the populations.  The population is estimated in the tens of millions; however, the population can have 

drastic ups and downs each year depending on the climate.  This species tends to be present wherever 

milkweed (Asclepius sp.) and wildflowers, such as goldenrod (Solidago sp.), asters (Aster sp.), and purple 

loosestrife (Lythrum salicaria), exist. 

 Vegetation and Habitat 

Vegetation and habitat surveys have been completed within the Project study area as defined in Figure 

4‐37 and summarized below. 

4.2.6.1 Habitat  

In addition to wetlands described in Section 4.2.3, five general types of habitat were observed across the 

Project  site.    The  dominant  species  observed  within  each  habitat  are  summarized  in  Table  4‐11.  

Photographs are provided in Figure 4‐28 through Figure 4‐36. 
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Table 4‐11: Habitat types observed, including dominant species, at the Burchill Wind Project site. 

Habitat Type  Stratum  Dominant Species 

Type 1 – Shrub land  Trees  No trees 

Shrubs  Green alder, 30% 

 White meadowsweet, 30% 

 Bebb’s willow, 25% 

 Shrubby cinquefoil, 5% 

Herbs  Meadow hawkweed, 10% 

 Canada goldenrod, 5% 

Moss  No moss 

Type 2 – Mixed softwood aged 50 to 100yrs+  Trees  Balsam fir, 40% 

 Heart‐leaved birch, 15% 

 Red spruce, 25% 

Shrubs  Balsam fir, 5% 

Herbs  Common wood fern, 5% 

 Mountain wood fern, 5% 

 Wild‐Lily‐of‐the‐valley, 5% 

 Wild sarsaparilla, 2% 

Moss  Red‐stemmed feather moss, 25% 

 Three‐toothed whipwort, 25% 

Type 3 ‐ Dry with rocky outcrops  Trees  Red spruce, 40% 

 Balsam fir, 25% 

 Eastern white cedar, 5% 

 Heart‐leaved birch, 5% 

Shrubs  Heart‐leaved birch, 10% 

 Balsam fir, 5% 

 Eastern white cedar, 5% 

 Red spruce, 5% 

Herbs  Bunchberry, 5% 

 Wild sarsaparilla, 2% 

Moss  Reindeer lichen, 20% 

 Red‐stemmed feather moss, 60% 

Type 4 – Dry with mixed softwood and rocky 

outcrops 

Trees  Red spruce, 75% 

 Balsam fir, 10% 

Shrubs  Sheep laurel, 5% 

 Red spruce, 2% 

Herbs  Bunchberry, 5% 

Moss  Red‐stemmed feather moss, 50% 
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Figure 4‐28: Shrub land habitat (Type 1) observed at the Burchill Wind Project site. 

 Dicranum sp., 5% 

 Three‐toothed whipwort, 10% 

Type 5 – Mixed softwood  Trees  Red spruce, 60% 

 Balsam fir, 15% 

 Heart‐leaved birch, 5% 

 Tamarack, 5% 

Shrubs  Red spruce, 20% 

 Mountain holly, 10% 

 Balsam fir, 5% 

 Sheep laurel, 2% 

 Late lowbush blueberry, 1% 

Herbs  No herbs 

Moss  Red‐stemmed feather moss, 90% 

 Reindeer lichen, 5% 
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Figure 4‐29: Another example of shrub land habitat (Type 1) observed at the Burchill Wind Project site. 

 

Figure 4‐30: Mixed softwood aged 50 to 100+ years habitat (Type 2) observed the Burchill Wind Project 

site. 
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Figure 4‐31: Another example of mixed softwood aged 50 to 100+ years habitat (Type 2) observed at 

the Burchill Wind Project site. 

 

Figure 4‐32: Dry with rocky outcrops habitat (Type 3) observed at the Burchill Wind Project site. 
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Figure 4‐33: Another example of dry with rocky outcrops habitat (Type 3) observed at the Burchill Wind 

Project site. 

 

Figure 4‐34: Dry with mixed softwood and rocky outcrops habitat (Type 4) observed at the Burchill Wind 

Project site. 
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Figure 4‐35: Another example of dry with mixed softwood and rocky outcrops habitat (Type 4) observed 

at the Burchill Wind Project site. 

 

Figure 4‐36: Mixed softwood habitat (Type 5) observed at the Burchill Wind Project site. 

4.2.6.2 Proposed Turbine Locations Specific Habitat & Vegetation 

Specific habitat and vegetation analysis was completed in the vicinity of the turbines, and is summarized 

in Table 4‐12 below.  Field studies to date have confirmed the nearest plant considered a SOCC is 140 m 

from the closest turbine, which is discussed in further detail in Section 4.2.6.6. 
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Table 4‐12: Terrestrial habitat types observed at the proposed Turbine locations at the Burchill Wind 

Project site. 

Turbine  Representative  Photo  within  General 

Vicinity of the Turbine 

Dominant Habitat Type 

1 

 

Second‐growth coniferous forest (< 30 years) 

dominated by red spruce and balsam fir.   

2 

 

Second‐growth mixed forest (<50 years) 

dominated by white birch, balsam fir, and red 

spruce.   

3 

 

Second‐growth coniferous forest (<30 years) 

dominated by red spruce and balsam fir.  

Former dump site located nearby.   

4 

 

Immature mixed forest dominated by white 

birch, balsam fir, and red spruce.   
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Turbine  Representative  Photo  within  General 

Vicinity of the Turbine 

Dominant Habitat Type 

5 

 

Immature mixed forest dominated by white 

birch, balsam fir, and red spruce.   

6 

 

Second‐growth mixed forest (<50 years) 

dominated by white birch and balsam fir.  

7 

 

Second‐growth mixed forest (<50 years) 

dominated by white birch and balsam fir. 

8 

 

Immature mixed coniferous forest dominated 

by balsam fir and black spruce.   



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
99 

 

Turbine  Representative  Photo  within  General 

Vicinity of the Turbine 

Dominant Habitat Type 

9 

 

Second‐growth coniferous forest (<40 years) 

dominated by black spruce, balsam fir, and 

eastern white cedar.   

10 

 

Stand of mature eastern white cedar. 

4.2.6.3 Proposed Collector Specific Habitat & Vegetation 

Specific habitat and vegetation along the proposed collector line will be addressed in an addendum to this 

submission following further field studies in 2020. 

4.2.6.4 Previously Recorded Vegetation Species According to ACCDC Database 

The  ACCDC  databases  were  queried  for  known  observation  data  of  vegetation  species  within  close 

proximity of the Project site.   There are observations for several designated species on or within close 

proximity to the Project site as shown in Figure 4‐37. 
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Figure  4‐37: Observations  of  vegetation  species  listed  by  the  COSEWIC within  a  5 km  radius  of  the 

Burchill Wind Project site. 

4.2.6.5 Observed Vegetation Species – Site Specific 

A vegetation survey was conducted across  the Project  site between  June 10 and October 15, 2019  to 

determine the presence and locations of any rare plant species and rare vegetation communities.  In total, 

294 plant  species were  identified on  the  property.    Refer  to Appendix G  for  a  list  of  all  flora  species 

observed, as well as their ACCDC ranking.   Species of special concern are described in further detail  in 

Section 4.2.6.6.  Additional field studies will be completed in spring of 2020 to confirm those locations not 

previously  ground‐truthed  within  the  Project  Footprint.    As  noted  earlier,  due  to micro‐siting  of  the 

turbines to minimize impact to wetlands, the Project Footprint was slightly revised, resulting in small areas 

of the Project footprint that were not ground‐truthed in 2019. 
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4.2.6.6 Vegetation – Species at Risk or of Special Concern 

The ACCDC databases were queried for known observation data of provincial and federal species at risk 

or of special concern within close proximity of the Project site.  A copy of the ACCDC report is included in 

Appendix F.  There are observations recorded for only one designated species (i.e., Branched bartonia) on 

or within close proximity to the Project site.  The current provincial and federal status of the species at 

risk as well as the COSEWIC is provided in Table 4‐13. 

A vegetation survey was conducted across  the Project  site between  June 10 and October 15, 2019  to 

determine  the  presence  and  locations  of  any  additional  rare  plant  species  and  rare  vegetation 

communities.    In  total, 294 plant  species were  identified on  the property  (Appendix G).   According  to 

ACCDC databases,  five of  those species are considered rare, and are discussed  in  further detail  in  the 

sections below.  No observation of Branched bartonia occurred during the field studies. 

Table 4‐13: Flora SOCC/SAR species observed at the Burchill Wind Project site. 

Common Name  Scientific Name  SRank  SRankDate  Sgsrank  Observed 

Purple false foxglove  Agalinis purpurea  S1 – Extremely 

Rare* 

2015 07 15  May Be At Risk  In Field 

Coastal sedge  Carex exilis  S3 – Uncommon*  2015 07 15  Secure  In Field 

Wiegand's sedge  Carex wiegandii  S3 – Uncommon*  2015 07 15  Secure  In Field 

Loesel's twayblade  Liparis loeselii  S3 – Uncommon*  2015 07 15  Secure  In Field 

Cloudberry  Rubus 

chamaemorus 

S3S4 – Numeric 

Range Rank* 

2015 07 15  Secure  In Field 

Branched bartonia  Bartonia paniculata  S2S3 – Numeric 

Range Rank‐ 

2015 07 15  Sensitive  Listed on ACCDC 

*a range between two consecutive ranks for a species/community; denotes uncertainty about the exact rarity (e.g., S3S4). 

Figure 4‐38 shows the general location of the rare plants observed at the Project site. 
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Figure 4‐38: Location of rare plants observed or recorded on the ACCDC database for the Burchill Wind 

Project site. 
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4.2.6.6.1.1 Purple False Foxglove 

Agalinis purpurea (Figure 4‐39) is an annual forb native to eastern Canada.  In late summer or early fall, 
the  plant,  which  stands  10  ‐  120  cm  tall,  produces  purple  flowers  that  last  about  a  month.    It  is 
hemiparasitic on a variety of hosts, particularly graminoids and appears to thrive in areas with occasional 
disturbance.  According to the ACCDC databases, it is listed as S1 and May Be At Risk in New Brunswick 
(Table 4‐13 and Table 4‐14). 

Purpurea  was found at several locations on the property, but mainly in disturbed areas, such as along all‐

terrain  vehicle  trails,  the pipeline  right‐of‐way,  and  along  the edges of  roadways  growing up  through 

cracks in the asphalt (Figure 4‐38). The closest location of Purpurea observed from a turbine was 160 m. 

Figure 4‐39: Purple false foxglove (Agalinis purpurea) specimens identified at the Burchill Wind Project 

site. 
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Table 4‐14: Locations of purple false foxglove (Agalinis purpurea) observed at the Burchill Wind Project 

site. 

Latitude  Longitude  Approximate Density 

45°11'11.99"N  66°11'10.34"W  Several hundred 

45°10'20.31"N  66°12'19.19"W  Several hundred 

45°10'22.96"N  66°12'15.84"W  Several hundred 

45°10'27.24"N  66°12'8.64"W  Several hundred 

45°10'30.56"N  66°12'3.35"W  Several hundred 

45°10'33.09"N  66°11'59.28"W  Several hundred 

45°11'6.99"N  66°11'17.20"W  Several hundred 

45°11'11.10"N  66°11'11.64"W  Several hundred 

45°11'58.88"N  66°11'33.76"W  Several hundred 

45°11'57.93"N  66°11'30.91"W  Several hundred 

45°11'11.17"N  66°11'11.02"W  A few hundred 

45°11'48.04"N  66°11'39.65"W  A few hundred 

45°11'58.94"N  66°11'28.48"W  5 

45°11'56.05"N  66°11'24.49"W  50+ 

45°11'55.70"N  66°11'22.68"W  50+ 

45°11'56.38"N  66°11'22.42"W  50+ 

45°11'57.01"N  66°11'22.13"W  50+ 

45°11'58.11"N  66°11'21.09"W  50+ 

45°11'57.40"N  66°11'20.60"W  50+ 

45°11'55.90"N  66°11'20.90"W  50+ 
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4.2.6.6.1.2 Coastal Sedge 

Several hundred specimens of Carex exilis were observed (Figure 4‐40) throughout the bog with central 

coordinates  45°11'10.01"N  and  66°12'10.22"W  (Figure  4‐38).    This  species  of  sedge  is  found  in  open 

peatlands and patterned fens, which distinguishes it from all other Carex species.  It blooms in late May 

through early June and fruiting occurs in early June through late July.  The ACCDC lists the coastal sedge 

as  being  uncommon  but  secure  in  New  Brunswick  (Table  4‐13).    The  closest  location  of  Carex  exilis 

observed from a turbine was 226 m. 

 

Figure 4‐40: Coastal sedge (Carex exilis) specimens identified at the Burchill Wind Project site. 

4.2.6.6.1.3 Wiegand’s Sedge 

Wiegand’s sedge (Carex wiegandii) is a grass‐like densely clumped sedge found in thin peatlands and bogs 

and acidic swamps in the shade of conifers or alder thickets.  It generally has numerous flowering/fruiting 

stems 10 ‐ 100 cm long with four to six flower/fruit clusters (Figure 4‐41).   The ACCDC lists Wiegand’s 

sedge as being uncommon but secure in New Brunswick (Table 4‐13).  Three clumps of wiegandii were 

observed at 45°11'41.11"N and 66°12'17.20"W (Figure 4‐38, Table 4‐15) within a swamp.   The closest 

location of Carex wiegandii observed from a turbine was 364 m. 
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Figure 4‐41: Wiegand’s sedge (Carex wiegandii) specimens identified at the Burchill Wind Project site. 

4.2.6.6.1.4 Loesel’s Twayblade 

Loesel’s twayblade (Liparis loeselii) was found in three locations on the property (Table 4‐15 and Figure 
4‐38).  Loeselii (Figure 4‐42) is a small (i.e., 15 ‐ 20 cm tall) bright yellowish green orchid often overlooked 
in fens, bogs, and disturbed habitats because of its size.  It has two dark green, often glossy, basal leaves 
that appear in the spring and produces up to 18 small flowers in June and July.  The ACCDC lists Loesel’s 
twayblade as being uncommon but secure in New Brunswick (Table 4‐13 and Table 4‐14).   The closest 
location of Loesel’s Twayblade observed from a turbine was 140 m. 

Table 4‐15: Locations of Loesel’s twayblade (Liparis loeselii) observed at the Burchill Wind Project site. 

Latitude  Longitude  Approximate Density 

45°11'47.77"N  66°11'42.01"W  Nine plants over 1 m2 

45°11'55.27"N  66°11'21.28"W  Seven plants over 10 m2 

45°11'54.90"N  66°11'21.09"W  Three plants over 1 m2 
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Figure 4‐42: Loesel’s twayblade (Liparis loeselii) specimens identified at the Burchill Wind Project site. 

4.2.6.6.1.5 Cloudberry 

Cloudberry (Rubus chamaemorus) was found throughout the two bogs at the Project site (Figure 4‐38).  

Chamaemorus (Figure 4‐43) is a 10 ‐ 25 cm tall rhizomatous herb that produces an amber‐coloured edible 

fruit  in  the  fall  similar  to  raspberries  or  blackberries.    It  is  typically  found  in  cool  boggy  places  and 

calcareous soils.  The ACCDC lists the cloudberry as being uncommon but secure in New Brunswick (Table 

4‐13).  The closest location of Rubus chamaermorus observed from a turbine was 226 m. 

 

Figure 4‐43: Cloudberry (Rubus chamaemorus) specimens identified at the Burchill Wind Project site. 
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4.2.6.6.1.6 Branched bartonia 

Branched bartonia (Bartonia paniculata)  is a spindly flowering plant that grows between 10 ‐ 40 cm in 

height, with a green or purple stem, alternate leaves that are tiny and scale like (Figure 4‐44).  Branched 

bartonia produces small white flowers that form a branched cluster.  This species is commonly found in 

bogs or wetlands dominated by sedges of  low shrubs,  in areas with Tamarack and Black Spruce trees.  

Figure 4‐38 denotes the locations where Branched bartonia was observed in field.  The closest location of 

Bartonia paniculata observed from a turbine was 2,245 m, as was listed on the ACCDC database. 

   

Figure 4‐44: Branched bartonia (Bartonia paniculate) identified by ACCDC on / near the Burchill Wind 

Project site. 

 Significant and Sensitive Habitat 

4.2.7.1 Coastal Features 

Databases were reviewed for coastal features present on or in the vicinity of the licensed land for the 

Project.    As  previously  mentioned,  there  are  two  Provincially  Significant Wetlands  (PSWs)  along  the 

outside eastern edge of the parcel  (Figure 4‐45).   The PSWs at the mouth of Lorneville Creek and Mill 

Creek are saltwater wetlands.  Because of this, they are also considered coastal features.   
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Located to the west of the Project site is the Musquash Estuary, which is New Brunswick’s only Marine 

Protected Area  (Figure  4‐45).   On December  14,  2006,  the Musquash  Estuary Marine  Protected Area 

Regulations  came  into  force  under  Section  35  of  the  Oceans  Act.    The  area,  which  comprises  three 

protection zones, is protected because of its high biodiversity and biological productivity; it is one of the 

last fully functioning estuaries in the Bay of Fundy.  Since 2001, the Nature Conservancy of Canada has 

secured about 1700 ha of land in the area, through purchases and donations, for protection.  There are 

several saltwater wetlands, which are PSWs, within the estuary, including ones at:  Black Beach, Burchills 

Brook and Frenchmans Creek, Ferguson Creek, and Hepburn Basin.  There are also several beaches in the 

area. 

Setbacks of 500 m were applied to all coastal features shown in Figure 4‐45, which overlaps with a small 

portion of the Licensed Lands; however, all infrastructure is located outside of the established setback. 

 

Figure 4‐45: Coastal features on or in the vicinity of the Burchill Wind Project site. 

4.2.7.2 Managed Areas (MAs) and Environmentally Significant Areas (ESAs) 

New Brunswick’s MAs and ESAs are sites with a rich diversity of species and/or special features (e.g., rare 

plants, rare animals, etc.).  Although they are not protected by any specific legislation in New Brunswick, 
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the species found within them potentially are; any projects that potentially impact any unique, rare, or 

endangered  feature  of  the  environment  requires  EIA  approval.    Buffers  for  both  environmentally 

important area categories were applied setback buffers of 300 m (i.e., 1.5 × height of the turbine). 

 Managed Areas (MAs) 

There are environmentally important areas near the Project site (Figure 4‐46: ), which include five MAs: 

 the Musquash Estuary MA; 

 the South Musquash Ducks Unlimited MA; 

 the Irving Nature Park MA; 

 the Taylors Island MA; and 

 the Manawagonish Nature Preserve MA. 

The Musquash Estuary MA  is described  in Section 4.2.7.1 because  it  comprises  the Musquash Estuary 

Marine Protected Area. 

The 18.8 ha South Musquash Ducks Unlimited MA is a saltwater marsh located at the headwaters of the 

Musquash River.  In 2005, tidal flow was restored to the marsh by Ducks Unlimited.  This involved removal 

of agricultural dykes that had been in place for more than 50 years. 

The 243 ha Irving Nature Park MA and ESA was created by JDI in 1992 to help protect an environmentally 

important area of southern New Brunswick.  It is a peninsula of volcanic rock that has a long sandy beach 

along the Bay of Fundy side and a salt‐marsh on the inland side.  The area is a traditional staging area for 

birds  migrating  between  the  Arctic  and  South  America.    More  than  250  species  of  birds  have  been 

observed during a single migration season.  Eight walking trails on the Taylor’s Island MA allow visitors to 

experience the area’s fragile ecosystems.  Upkeep, educational programs, and beautification of the Park 

are fully funded by JDI. 

The Manawagonish Nature Preserve (i.e., the Manawagonish Island MA and ESA), which comprises a 40 

ha island about 1 km long x 500 m wide, is continentally significant for congregatory species.  The partially 

wooded island has rocky shores, coastal cliffs, and many small inlets.  About 2% to 3% of the Atlantic Coast 

population  of  double‐crested  cormorants  (Phalacrocorax  auritus)  inhabits  the  Island.    This  colony  of 

auritus is among the three largest in the Maritimes.  Herring gulls (Larus sp.), great black‐backed gulls (L. 

marinus),  and glossy  ibis  (also nest on  the  Island.    This  is  the only  known Canadian breeding  spot  for 

falcinellus. 

 Environmental Significant Areas (ESAs) 

There are environmentally important areas near the Project site (Figure 4‐46), which include five ESAs: 

 the Musquash Harbour and Island ESA; 

 the Black Beach Headlands Park ESA; 

 Saints Rest Marsh and Beach ESA; 

 the Irving Nature Park ESA; and 
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 the Manawagonish Island ESA. 

 

Figure 4‐46: Environmentally important areas in the vicinity of the Burchill Wind Project site. 

Important bird habitat is found within the Musquash Harbour and Island ESA (Figure 4‐47).  The area is a 

relatively large estuarine embayment with a relatively narrow entrance between rocky headlands.  The 

area  also  includes  pocket  beaches  and  intertidal  flats  of  sand  and muddy  sand.   Mud dominates  the 

substrate in more protected embayments. 

The Black Beach Headlands Park ESA is significant for geology.  The ESA encompasses the rare charcoal 

coloured Black Beach and the steep cliffs of Musquash Head.  Black Beach is the only black beach along 

the Bay of Fundy’s coastline. 

The Saint’s Rest Marsh and Beach is an IBA (also known as the F. Gordon Carvell Nature Preserve) is an 

internationally renowned bird‐staging area as it is one of the largest salt marshes on the Bay of Fundy’s 

north shore  (Figure 4‐47).   Glossy  ibis  (Plegadis  falcinellus)  from Manawagonish  Island are sometimes 

sighted there.  Due to efforts of the Nature Trust of NB who erected several nesting platforms within the 

IBA, the great blue heron (Ardea herodias) population has been on the rise within the Marsh.  A small peat 

bog is also found within this 49 ha IBA.  Globally significant numbers (i.e., >1% and >3%, respectively) of 
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semipalmated sandpipers (Calidris pusilla) and semipalmated plovers (Charadrius semipalmatus) visit this 

IBA during the fall migration. 

 

Figure 4‐47: Important bird areas in the vicinity of the Burchill Wind Project site. 

The  Irving Nature Park and Manawagonish  Island  (i.e., Manawagonish Nature Preserve) are described 

above in Section 4.2.7.2.1.   
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 Observed Vegetation Species at Risk/Special Concern During Field Studies 

4.3 Existing Socio‐economic VECs 

 Archaeological Resources 

The field work was completed on November 5, 2019 with the site traversed on foot along existing roads 

and  trails  (Figure  4‐48),  near  the  Project  Footprint.    It  should  be  noted  that  archaeological walkover 

primarily followed the anticipated Project layout at that time. 

 

Figure 4‐48: Archaeological Resources survey area at the Burchill Wind Project site. 

There  are  not  any  previously  recorded  archaeological  sites  registered  at  Archaeological  Services New 

Brunswick within the vicinity of the proposed construction activities in the area surveyed. 

The Borden system is a nation‐wide, geographically based method for recording sites of archaeological 

value.  In New Brunswick, each Borden block is 10 minutes of latitude by 10 minutes of longitude.  Each 

of these blocks is referred to by a four‐letter code, which describes the location of that particular block.  
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Consequently, sites within each Borden block are numbered sequentially in the order in which they are 

reported.  The Borden block that is of concern to this report is BhDm. 

No evidence of significant extant structures was visible during the desktop survey or in the field.  However, 

several  turbine  locations, new  roads and additional work  space  associated with  this project meet  the 

criteria for holding high potential for the presence of significant archaeological resources. 

A review of early and modern aerial photographs (1935 5093/048 and 059) failed to indicate any extant 

cultural  features  of  interest.    The  aerial  photographs  and  topographical  mapping  indicate  that  the 

assessed area of the proposed wind farm is sited across an area that has previously been forested with 

occasional wood lots and rests at an elevation of ~57 ‐ 73 m asl.  As can also be seen from the LiDAR data 

(see Figure 4‐49), the project area is comprised of flat areas with several increases in elevation, which are 

usually bedrock outcrops.  The flat areas are often at the lower local elevations and were sometimes wet 

and classified as a wetland.  While bedrock can clearly be seen at the surface in places, there is also a good 

chance that much of the wet surface can be attributed to the near‐surface presence of marine clay.  The 

maximum elevation of the marine transgression is reported to be ~61 m asl (Lohse, 1977), which places 

much of the project area below or near this level. 

The bedrock geology of the area, the outcrops on which some of the turbines are proposed, is comprised 

of four different formations – Taylor Island, Saint John Group, Ashburn and the Spruce Lake Tonalite (Barr 

and White, 2005).  Of potential interest is the middle to late Neoproterzoic Ashburn Formation which is 

reported  to  contain white  to  grey  fine‐grained  quartzite.    This  quartzite may  have  been  used  in  the 

production of stone tools.  Turbines 6 & 7 are sited in the area resting on the Ashburn Formation deposits. 

The notable surficial geology of the project area consists of ice contact and marine shallow water deposits 

(refer to Section 3.2.2 for more detailed description of surficial geology).  In the north of the project area, 

an elongated ice contact deposit was mapped with at least three recorded gravel pits.  Below the topsoil, 

this deposit  is described as fine to coarse‐grained sand with fine to coarse gravel to several metres  in 

depth.  Turbine 10 is sited on the northern edge of this deposit.  In the south of the map area, a couple of 

marine shallow water deposits were mapped, just south of Turbine 2.  These deposits are also described 

as fine to coarse‐grained sand with fine to coarse gravel to several metres in depth. 
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Figure 4‐49: LiDAR data with turbine locations, wetlands, streams & geology at the Burchill Wind Project 

site. 
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With the maximum marine limit at ~61 m asl, it is assumed that early habitation sites may be found in 

close proximity to this migrating shoreline.  Turbines 5‐9 are at elevations at or below the 61 m asl level 

and consequently are considered as holding high potential for the presence of Indigenous archaeological 

remains.   A few streams were noted within the project area.  A tributary to Mill Creek crosses the line 

between  Turbines  6 &  9  (i.e, MC‐Trib1E  and MC‐Trib1B).    Burchill  Brook  (BB)  can  be  found  between 

Turbines 8 & 9 and again south of Turbine 7, as is Frenchman’s Creek (FC).  It should also be noted that 

many mapped wetlands  occupy  the  project  area,  which  are  known  to  be  great  sources  of  food  and 

resources  as well  as  being  ideal  locations  for  human  habitation  for  thousands  of  years  after  the  last 

glaciation.  Each of these modern and ancient geographical features should be considered as holding high 

potential for the presence of Indigenous archaeological remains.  Due to their proximity to the former 

marine shoreline, Turbines 5‐9 should be considered as holding high potential for the presence of early 

postglacial  archaeology  (Figure  4‐50).    New/upgraded  roads  or  collector  lines  are  planned  that  cross 

mapped streams/wetlands.   These areas may have been used  for navigation or provided resources  to 

people  in  the  past  and  should  therefore  be  considered  as  holding  high  potential  for  the  presence  of 

significant archaeological resources. 

 

 Figure 4‐50: Areas assessed as holding a high potential for archaeological resources (red shaded areas) 

at the Burchill Wind Project site. 
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Following the Guidelines (2012), further studies will be conducted such as archaeological test pits prior to 

ground‐disturbing activities (removing tree stumps, use of heavy equipment, etc.).  Initially, it might be 

suitable to excavate test pits along a transect (in a N/S direction) at each of these  locations, to better 

understand the surficial geology and the potential for early human habitation and to narrow focus.  With 

Turbine 10 sited on a well‐drained  ice contact deposit  in proximity  to the ancient marine shoreline,  it 

should  also  be  considered  as  high  potential  and  receive  the  same  archaeological  testing  procedure 

mentioned above (see Figure 4‐49). 

The results of the archaeological pedestrian surveys along the access roads and the excavation test pits 

along the collector line will be submitted as an addendum to this EIA report. 

 Electromagnetic Interference  

There  are  three  telecommunication  towers  along  the  southern  edge  of  NB  Route  1/Saint  John 

Throughway.  Bell Canada owns lands identified as PID 00144359 and operates a communications booster 

station tower on the 0.41 ha property.  Rogers Wireless Inc. leases the 3.34 ha parcel of land identified as 

PID  55183180  from  the  City  of  Saint  John  and  operates  a  communications  tower  there.    The 

telecommunication  tower  at  the  Coleson  Cove  Generation  Station  is  owned  by  NB  Power  on  lands 

identified as PID 00434522, and operates a land mobile radio tower on the 330.73 ha property. 

Locations of those two towers are shown in Figure 4‐51.  As indicated in Figure 4‐51, both Bell and Rogers 

telecommunication towers are within 1000 m from the closest proposed wind turbine. 

There are several radar towers in the region.  For example, the Canadian Coast Guard (CCG) operates a 

marine communications and traffic services radio tower site (Fundy Traffic) atop Red Head Mountain near 

Mispec Point.  Any wind turbines placed within 60 km of a vessel traffic radio tower could affect vessel 

radars.  Representatives with the CCG were consulted regarding the Project, and indicated there were no 

interference issues anticipated with this site. 

The nearest weather radar is believed to be the one located in Chipman, New Brunswick, which is >100 

km distant.  Consultations with ECCC are only required when wind turbines are being proposed within 80 

km of a weather radar. 

The closest air defence radar is believed to be the one located in Barrington, Nova Scotia, which is >200 

km from the Project site.  The Department of National Defence only requires consultation when a wind 

turbine is erected within 100 km of a radar site. 

The nearest seismograph is located in St. George, which is approximately 49 km away from the closest 

proposed turbine.   
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Figure 4‐51: Telecommunication towers in the vicinity of the Burchill Wind Project site. 

 Land Uses and Property Value 

4.3.3.1 Traditional Land Use 

The Project site is located within the traditional Maliseet territory of Wolastoqiyik (Hinds, 2000).  A Land 

and Resource Use Study is being conducted by the WNNB.  As part of this study, a site visit was conducted 

with Elders and Land Users from several Wolastoqey Nations.  The study is not yet complete, however 

should WNNB agree, the study will be included as part of the Indigenous Consultation Report. 

4.3.3.2 Historical Land Use 

Aerial  photographs  from  1962,  1976,  1984,  and  1996  are  shown  in  Figure  4‐52:  to  Figure  4‐55, 

respectively.  The Spruce Lake Sanitary Landfill was operated on a 30 ha portion of the property between 

1978 and 1997.   The unlined  landfill accepted all  forms of waste atop unprepared soils.   A clay cover, 

strong drainage control measures, a perimeter leachate collection system, and an engineered wetland for 
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effluent  treatment  were  installed  when  the  landfill  was  decommissioned.    Long‐term  environmental 

monitoring, such as groundwater quality sampling, is ongoing at the site. 

  

Figure 4‐52: Burchill Wind Project site in 1962. 

  

Figure 4‐53: Burchill Wind Project site in 1976. 
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Figure 4‐54: Burchill Wind Project site in 1984. 

  

Figure 4‐55: Burchill Wind Project in 1996. 
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4.3.3.3 Existing Land Use  

The lands on which the project will reside are Crown Lands owned by the Province of New Brunswick.  An 

Option agreement and Investigative License of Occupation were obtained by SJE from the province to 

study the wind resource in this area in May, 2019.  This License will be transferred to Natural Forces in the 

coming months.  

There are multiple industrial land uses on and nearby this site.  On May 27, 2010, a Right‐Of‐Way (ROW) 

was granted to Saint John Industrial Parks Ltd. in order to access the 12.14 ha landlocked PID 55193908 

(Figure 4‐56) owned by Debly Resources Inc. and operated as a quarry.  The 8.0 m wide ROW, also known 

as  Burchill  Road,  extends  from  the  northerly  limits  of  King William Road  across  PID  00412189  to  PID 

55193908, which is identified as being at 1035 Burchill Road.  Because the ROW only provides access to 

PID 55193908, is gravel, and is gated, it is assumed that Burchill Road is private. 

 

Figure 4‐56: Ownership of the Burchill Wind Project site. 

On May 22, 1975, Irving Oil Limited Pipeline obtained an easement across PID 00412189 for the placement 

of a Bunker C pipeline between the Canaport Crude Receiving Terminal at Mispec Point and the Coleson 

Cove Generating Station.  The easement for the Lorneville Pipeline is not registered. 
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Saint John Water also owns a pipeline that extends along the inner western boundary of the Project lands.  

Perpendicular to the northwest boundary of the site, the Lorneville Liquified Natural Gas (LNG) pipeline 

runs along NB Route 1.  NB Power Transmission lines run along this same trajectory, and extend further 

outside  the  south  east  boundary  of  the  Project  Lands  connecting  to  the  NB  Power  Coleson  Cove 

Generating Station. 

 Zoning 

The Licensed area is primarily zoned Rural except for the land along King William Road, which is zoned 

Medium Industrial (Figure 4‐57), a small section zoned Heavy Industry alongside Paddy’s Hill Road, and a 

small portion zoned Pit/Quarry along Burchill Road.   None of those zones permit the construction and 

operation of a wind farm therefore Natural Forces has submitted a rezoning application with the City of 

Saint John to rezone the area under the Green Energy Zone. 

 

Figure 4‐57: Zoning of the Burchill Wind Project site. 

Upon a positive outcome of the EIA process, a Wind Farm Lease and a License of Occupation will be sought 

allowing construction and operation of the Burchill Wind Project on these lands. 
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 Adjacent Properties 

The BWP requires consideration of current land uses adjacent to the proposed Project site.  The City of 

Saint John’s Spruce Lake Industrial Park is located at the northeastern end of King William Road and NB 

Power’s Coleson Cove Generating Station is located at the southwestern end.  There are more than 100 

residences along Lorneville Road (Figure 4‐58).   There are various  land uses to consider on and within 

close proximity to the Project lands.  Consultation with these land users will be ongoing to ensure safe use 

of these lands. 

 

Figure 4‐58: Residences in the vicinity of the Burchill Wind Project site. 

4.3.3.4 Property Values 

According to Service New Brunswick’s Real Property Information Registry (2019), the average value of a 

property with a dwelling within the Project area was assessed at $138,948. 
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4.3.3.5 Recreation  

It is good practice to consult with ATV and snowmobile trails to discuss potential impacts and mitigation 

measures  that would  be  beneficial  and practical  for  all  parties.   Discussions  have been held with  the 

Lorneville ATV Club. 

Interactive mapping from Hiking NB was reviewed for trails that may be locally present.   The mapping 

does not show any trails on the licensed area, but it does show three hiking trails in the vicinity of Black 

Beach:  the short Split Rock Trail, the 4.2 km roundtrip Black Beach Trail, and the 11.4 km roundtrip Five 

Fathom Hole Trail (Figure 4‐59). 

There is a small landing strip used by the Saint John Model Flying Club (SJMFC) to fly their remote control 

planes at  the end of Paddy’s Hill  Road atop  the  former  Spruce  Lake  Landfill  as  shown  in  Figure 4‐59.  

Several meetings have been held with the SJMFC and ongoing consultation will continue throughout the 

development, operations and decommissioning of the Project. 

 

Figure 4‐59: Recreational trails in the vicinity the Burchill Wind Project site. 
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 Transportation, Vehicle Traffic and Pollution 

Delivery of materials and equipment will be phased throughout the construction period depending upon 

the specific construction activity.  The vehicles likely to be involved include: 

 Large trucks with trailers for delivery of materials, earth‐moving equipment and cargo containers 

for storage of tools and parts; 

 Dump trucks to deliver and/or move stone for constructing the internal site road; 

 Concrete trucks for constructing WTG foundation; 

 One 800 ‐ 1000 tonne main lift crane; 

 One 150 tonne tailing crane; 

 One 135 tonne rough‐terrain crane for assembling WTGs; 

 WTG component delivery vehicles; and 

 Miscellaneous light vehicles including cars and pickup trucks. 

Of these predicted vehicle movements, many will be oversized loads associated with the delivery of WTG 

component parts (towers, blades, and nacelles) and the cranes required for erection.  These deliveries will 

be subject to movement orders as agreed upon with governing authorities. 

The turbine manufacturer and supplier will be responsible for determining delivery routes to ensure the 

routes meet  specific  requirements  for  the  turbine  parts.    The  delivery  route  will  be  decided  after  a 

thorough  review  or  the  local  road  network  and  through  consultation  with  local  authorities  in  each 

jurisdiction.  A description of existing transportation routes in the vicinity of the Project are discussed in 

the following sections. 

4.3.4.1 Roadways 

Wind turbines are required to be setback from public highways, roads, and streets, which includes roads 

and streets within boundaries of a city, designated highways, and areas designated for those purposes in 

a community plan.  Figure 4‐60 demonstrates the roadways in the area surrounding the Project area. 
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Figure 4‐60: Public roadways in the vicinity of the Burchill Wind Project site. 

4.3.4.2 Port Saint John & Spruce Lake Barge Facility 

The WTG component parts (towers, blades, and nacelles) are likely to be brought to Saint John by water.  

Once delivered to Saint John, there are two viable ice‐free options to land the materials; either the Port 

of Saint John or the Spruce Lake Barge Facility (Figure 4‐60).  This decision will ultimately be made by the 

WTG manufacturer. 

Eastern Canada’s largest port, PortSJ, is located at the head of Saint John Harbour near the mouth of the 

Saint John River.  The Port has several berths capable of supporting a large variety of ships.  There is also 

a wide range of facilities to handle all types of cargo and there are several large laydown areas within the 

Port’s  land  holdings.    PortSJ  is  a  recognized  port  of  national  significance  and  one  Canada’s  marine 

gateways for domestic and international trade and tourism.  Port Saint John’s facilities are linked to major 

railroads and highways. 

The Port of Saint John boast tidal water depths between 10 m and 18 m over 300 m long with a capacity 

of over 48 kPa.  Long Wharf within the Port has been used often in 2019 to land WTG components.  From 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
127 

 

the Port, the Project site is 13 km west and accessed from Route 1 for 11 km and then by taking exit 112 

and heading south 2 km along Highway 100 (King William Road). 

The Spruce Lake Barge Facility is located less than 1 km from the Burchill site.  It was purpose built for the 

advanced manufacturing industry in mind.  The facility can service barges up to 125 m in length, 30 m in 

width, with a depth of 6.4 m and can handle loads of up to 500 tonnes.  The facility has extensive outdoor 

space available for laydown, marshalling, storage or project assembly, and a minimum of 30 m road width 

to access the wharf.  From the Spruce Lake Barge Facility, the WTG components could move up the access 

road which connects to Highway 100 (King William Road). 

4.3.4.3 Saint John Airport 

The Saint John Airport, YSJ, is located in the Loch Lomond area of east Saint John, approximately 45 km 

away from the Project site.  Although not a major cargo handling facility, Air Canada Cargo does process, 

store, and ship cargo at YSJ. 

 Public Health and Safety 

Many of the assessments that have been completed or will be completed are to mitigate any potential 

impact to public health and safety.   The perceived health and safety issues with wind turbines include 

noise and shadow flicker impacts, rare turbine malfunctions, ice throw, electrical fires through lightning 

strikes, traffic accidents, and aviation hazards.  The public health and safety risks are further discussed in 

Section 5.3.5.  Below is a listing of existing public health and safety Departments within the Project vicinity. 

4.3.5.1 Police 

Saint John  is served by the Saint John Police Force (SJPF), one of the oldest police departments  in the 

country, and the largest municipal force in New Brunswick with more than 160 sworn officers.  The Force 

operates using intelligence‐led policing and has units involved with community policing, traffic, criminal 

investigations, and tactical response.  The Force operates from their headquarters at One Peel Plaza.   

4.3.5.2 Fire 

In Saint John, fire‐fighting and protection services are provided by the Saint John Fire Department whose 

services include:  fire rescue and suppression, technical rescue, hazardous materials emergency response, 

fire prevention,  fire  investigation, and medical  first  response.   The full‐time permanent force operates 

from seven fire stations strategically located throughout the City.  The closest Saint John Fire Station is 

located on Manchester Avenue, approximately 17 km from the Project site.   

4.3.5.3 Medical 

Ambulance New Brunswick (ANB) provides paramedic and critical care flight nurse ambulance services to 

New Brunswick, which includes Saint John.  ANB operates a fleet of 136 ambulances from 67 stations, 12 

posts, and two fleet centres. 
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Saint John has two hospitals that are part of the Horizon Health Network, the Saint John Regional Hospital 

and St. Joseph’s Hospital.  The closest emergency department would be located at St. Joseph’s Hospital, 

which is approximately 23 km from the Project site.  

 Community and Local Economy 

In 2016, the population of the Saint John Census Metropolitan Area (CMA) was 126,202 (Statistics Canada, 

2019a).   Between 2011 and 2016,  the population within the CMA decreased by 2.2% from 129,057, a 

result  of  outmigration  that  was  commonly  felt  throughout  the  Province  in  response  to  an  economic 

downturn.  As is common in most Canadian jurisdictions, the baby boomer generation (45 ‐ 65 years old) 

is the dominant demographic (n = 38,155; Figure 4‐61).  Women represent a greater proportion of the 

population 25 years+ while men are the dominant group for those <25 years old.  More than 95% of the 

population identifies English as their mother tongue. 

 

Figure 4‐61: 2016 Statistics Canada demographics of the Saint John census metropolitan area. 

At 3,510 square kilometers, the Saint John CMA represents about 4.9% of New Brunswick’s landmass.  In 

2016,  the  total  number  of  private  dwellings within  the  CMA was  58,398  and  the  average  number  of 

persons occupying each household was 2.3.  Although there are urban, suburban, and rural areas of the 

CMA, residential development is considered scatterized (Urban Strategies, 2011).  The population density 

was 36 persons/km2 in 2016. 

New Brunswick’s monthly unemployment rate is shown in Figure 4‐62 for January 2015 through to July 

2019.   Unemployment was  its greatest during July 2015 when  it hit 11%.   At  that time, approximately 

38,269 people were unemployed.  During the 4.5 year period shown, unemployment was at its lowest in 

July 2017 when it was 6.5%.  At that time, 352,400 people were employed throughout the Province.  The 
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largest  economic  region  for  employment  in  New  Brunswick  is  typically  the  southeast  (Albert, 

Westmorland, and Kent Counties). 

The most recent labour force survey data available for Saint John are from 2016 (Statistics Canada, 2017).  

In 2016, the top five industries that employed people were:  health care and social assistance; retail trade; 

construction; accommodation and food services; and administrative support, waste management, and 

remediation services. 

 

Figure 4‐62: New Brunswick monthly unemployment rate between January 2015 and July 2019 based 

on data from New Brunswick Department of Labour and Statistics Canada. 
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The median total income for Saint John families (two or more person households) in 2015 was $81243, 

which jumped 13% from the $70,610 median total income in 2011.  However, >17% of the population are 

still considered low‐income earners. 

Saint  John  is  located  within  the  southwest  economic  region  of  New  Brunswick,  which  encompasses 

Charlotte, Kings, and St. John Counties (12% of New Brunswick’s land area).  According to census data, the 

region was home to about 168,389 people (2016 Census).  Saint John County where the Project is located 

comprises Saint John, Simonds, Musquash, and Saint Martins, which represents about 44% of the region’s 

population. 

The southwest economic region has a relatively balanced economy (NBDPSETL, 2018).  Over one quarter 

of employment  in  the  region  is within  the sales and  service occupations.   After  the public  sector,  the 

majority of individuals are employed in the sales and services sector.  Some of the most significant private 

sector industries in the southwest economic region are trade, manufacturing, and construction. 

5 Predicted Environmental Impacts and Mitigation 
The construction, operation, and decommissioning phases of the BWP have the potential to affect the 

physical, biophysical, and socio‐economic environment.  Identifying the VECs is an important part of the 

EIA  process.    Following  the  presentation  of  the  Project’s  activities  in  Section  2  and  the  Existing 

Environmental  Setting  in  Section  4,  the  interaction  of  the  Project  activities  with  the  VECs  can  be 

completed. 

Table 5‐1 presents the potential interactions between Project activities and each identified VEC.  These 

VECs are presented in the following sub‐sections in terms of potential environmental effects of Project 

activities, as well as proposed mitigation strategy, cumulative effects and finally, the level of significance 

of  the  residual  effects.    This  VEC  assessment  will  be  completed  as  outlined  in  the  methodology  as 

presented in Section 3.5. 
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Table 5‐1: Potential Linkages of Project and the Environment. 
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Physical VECs 

Ground Water    •  •  •  •      •          •  •  • 

Geophysical    •  •  •  •      •          •  •  • 

Atmospheric  •  •  •    •      •  •        •    • 

Wind Resource                               

Noise  •  •  •  •  •  •    •  •        •  •   

Shadow Flicker & 

Visual 
          •      •        •     

Biophysical VECs 

Avian  •  •    •  •  •      •  •    •    •   

Bats                  •             

Wetlands & 

Watercourses 
•  •      •      •        •  •  •  • 

Fish and Fish Habitat  •  •      •      •        •  •  •  • 

Wildlife and Wildlife 

Habitat 
•        •                  •   

Vegetation  •  •                        •   

Significant & Sensitive 

Habitat 
•        •      •        •      • 

Socio‐economic VECs 

Archaeological 

Resources 
•  •  •  •        •            •  • 

Electromagnetic 

Interference 
                •             

Land use & Property 

Value 
•  •      •  •      •  •    •      • 
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  Site Preparation and Construction  Operation and 

Maintenance 
Decommissioning 
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Vehicle Traffic & 

Pollution 
    •  •  •  •    •        •  •    • 

Public Health & safety                •  •      •      • 

Local economy  •  •  •  •  •  •  •    •    •    •  •   

5.1 Assessment of Physical VEC Impacts 

 Ground Water 

Management of ground water quality is important as it is an integral aspect of a diverse ecosystem and 

functional ecology.  As a result, ground water quality and quantity have been identified as a VEC. 

A  significant  environmental  effect would  result  if  a  considerable  change  to  ground water  quantity  or 

quality is identified as a result of project activities. 

Boundaries – Spatial boundaries include the ground water at the Project site as well as any water bodies 

and watercourses  that  are  supplied  by  the  ground water.    Temporal  boundaries  are  focused  on  the 

construction and decommissioning phases but include all phases of the Project in the unlikely event of an 

unplanned release of contaminants. 

Discussion  – A geotechnical  investigation will  be  conducted  in  the Spring of  2020.    If  ground water  is 

encountered during these surveys, depth to groundwater will be recorded.  Residential well logs within 

the area  identified groundwater  ranging  from 1.52‐259.08 m below surface.    There are no  residential 

areas/wells within the 500 m setback (NBDOE 2009, NBDNR 2012) of any proposed turbine.  There are 

two Wellfield Protection Areas in the City of Saint John (i.e., the Harbourview and South Bay Wellfield).  

However, the turbines are sited well outside the three wellhead protection areas (Figure 4‐1).  In light of 

the considerable distance between the Project site and the Wellfields, there are expected to be no impacts 

of the Project on the Wellfield. 
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Table 5‐2: Potential impacts and proposed mitigative measures for ground water. 

Potential Impacts on Ground Water  Proposed Mitigative Measures 

Vegetation clearing, grubbing, ground stripping, 

excavation  and  machinery  traffic  during  the 

construction of the WTG pads and access roads 

might induce a change in hydrology or sediment 

input into ground water. 

 A  setback  distance  of  30 m between  the 

site  works  and  wetlands  will  be 

implemented  where  feasible;  if  not 

feasible,  a  Wetland  and  Watercourse 

Alteration  (WAWA)  permit  will  be 

obtained; 

 Efforts will be made to design access roads 

such  that  they  do  not  interfere  with  a 

watercourse,  water  body  or  drainage 

channel; 

 Erosion control strategies (i.e., Straw bales 

and  geo‐textiles)  will  be  outlined  in  the 

Erosion and Sedimentation Control Plan in 

the  Environmental  Management  Plan 

(EMP); and 

 Where  water  must  be  pumped  out  of 

excavation  pits,  it  will  not  be  discharged 

into  a  wetland,  watercourse  or  defined 

channel.    If  pumped water  contains  total 

suspended  solids  the  water  will  be 

pumped  to  vegetated  land  with  gentle 

slope  to  allow  sediment  to  filter,  or  the 

water will be filtered before release with a 

filter bag. 

Exposure  or  accidental  spillage  of  hazardous 

materials  such as  fuel,  oils  and hydraulic  fluids 

has  potential  to  contaminate  ground  water 

supplies  during  construction,  operation  and 

decommissioning phases. 

 Equipment shall be in good working order 

and  maintained  so  as  to  reduce  risk  of 

spill/leaks and avoid water contamination;

 Spill response kits will be provided on site 

for  each  piece  of  equipment  to  ensure 

immediate  response  to a potential waste 

release and will be stocked with supplies to 

handle a worst‐case scenario on ground or 

in surface or groundwater; 

 Routine  maintenance,  refueling  and 

inspection of machinery will be performed 

off‐site or on level ground onsite; and 
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Potential Impacts on Ground Water  Proposed Mitigative Measures 

 If a spill occurs, corrective measures will be 

implemented immediately and reported to 

the  DELG’s  Saint  John  Regional  Office  at 

(506)  658‐2558  or  outside  of  business 

hours  to  the  Canadian  Coast  Guard’s 

environmental  emergencies  reporting 

system at 1‐800‐565‐1633. 

Vehicular traffic during decommissioning might 

induce a change in hydrology or sediment input 

into ground water. 

 Efforts will be made such that  the access 

roads and other supporting infrastructure 

do not interfere with a watercourse, water 

body or drainage channel; 

 Erosion control strategies (i.e., Straw bales 

and geo‐textiles) will be outlined in an EMP 

in order to maintain baseline water quality 

conditions  in  the  watercourses  and 

wetlands onsite; and 

 Used oil filters, grease cartridge containers 

and  other  products  associated  with 

equipment maintenance shall be collected 

and  disposed  of  in  accordance  with 

regulatory guidelines. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to ground water. 

Significance  of  Residual  Effects  –  After  employing  the  proposed  mitigative  strategy,  should  any 

sedimentation and/or erosion occur, it will be temporary, of small magnitude and contained.  While any 

direct  release  into groundwater would be a negative effect,  it would be of  small magnitude, of  short 

duration and local.  The significance of residual effects on ground water is to be considered minor. 

 Geophysical 

The  surrounding  geophysical  environment  needs  to  be  considered  in  order  to  ensure  a  strong  stable 

structure exists for the lifespan of the project.  As a result, geophysical conditions have been identified as 

a VEC. 

A  significant  environmental  effect would  result  if  a  considerable  change  to  geophysical  conditions  or 

quality is identified as a result of project activities. 
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Boundaries – Spatial boundaries include the construction site while the temporal boundary focuses on the 

construction and decommissioning phases. 

Discussion – The construction of the BWP will require the excavation of materials in order to support the 

WTG foundations, and grading and filling for the crane pads and access roads.  The geophysical conditions 

will be disturbed for the construction and installation of the BWP.  Mitigation measures will be applied to 

minimize the impact. 

Table 5‐3: Potential impacts and proposed mitigative measures for geophysical conditions. 

Potential Impacts on Geophysical Conditions  Proposed Mitigative Measures 

Soil  and  ground  conditions  may  need  to  be 

altered for construction. 

 A  geotechnical  survey will  determine  the 

ground  conditions  and  any  potential 

limitations to construction; and 

 A  designated  professional  will  provide 

recommendations  for  design  and 

construction  of  the  BWP  based  on  the 

geotechnical survey results. 

Excavation and transportation of material will 

be required for the turbine foundations, crane 

pads and access roads. 

 Topsoil  will  be  stored  separately  from 

excavated material; 

 Topsoil  and  excavation  material  will  be 

backfilled in a manner that does not result 

in soil inversion; 

 Areas  susceptible  to  erosion  will  be 

stabilized  and  erosion  will  be  minimized 

through the use of control measures (i.e., 

haybales, coco mats etc.); 

 Soil  compaction  will  be  limited  to  the 

Project Footprint; and 

 Soil  and  aggregate  mixing  will  be 

minimized. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to geophysical conditions. 

Significance  of  Residual  Effects  ‐  It  is  expected  that  there  will  be  a  disturbance  to  the  immediate 

geophysical conditions.  The impact is predicted to be of small magnitude, and local.  The significance of 

residual effects on geophysical conditions after applied mitigation measures is considered to be negligible. 
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 Atmospheric Conditions 

Atmospheric  conditions  are  an  important  topic  facing  all  new  developments  due  to  the  uncertainty 

climate change will bring in the future.  It is important to understand how the climactic conditions of the 

proposed project will change over the Project’s lifetime.  Based on the 25 year lifespan of the proposed 

project, atmospheric conditions have been identified as a VEC. 

A  significant  environmental  effect would  result  if  a  significant  change  in  atmospheric  conditions was 

determined as a result of Project activities. 

Boundaries – Spatial boundaries  include the Province of New Brunswick while  the  temporal boundary 

focuses on the duration of the project lifespan. 

Discussion ‐ The purpose of the Project is to provide renewable energy to the Province of New Brunswick 

to help reach and potentially exceed goals of producing 40% of electricity from renewables by the year 

2020.  By reaching/exceeding these targets there will be a significant reduction in CO2 emissions through 

the reduction of fossil fuel generation in the energy sector.  This reduction in CO2 emissions will help global 

efforts of slowing climate change and will help mitigate the predicted changes and risks associated. 

Table 5‐4: Potential impacts and proposed mitigative measures for atmospheric conditions. 

Potential Impacts on Atmospheric Conditions  Proposed Mitigative Measures 

Climate  change  is  predicted  to bring  increasing 

precipitation amounts to the project location. 

 This  impact  is  addressed  in  Section  5.4: 

Effect of the Environment on the Project. 

The electricity produced from this project will 

supply approximately 10 000 homes with clean 

renewable energy, reducing fossil fuel 

requirements. 

 Reducing  reliance  on  fossil  fuels  is  a 

positive impact; no mitigation is proposed.

The BWP is one step towards 

achieving/exceeding the provinces renewable 

energy goals in an attempt to reduce emissions 

and slow climate change and associated risks. 

 Reducing  emissions  to  slow  climate 

change is a positive impact; no mitigation 

is proposed. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to atmospheric conditions. 

Significance of Residual Effects – The BWP will help global  long‐term efforts to slow climate change as 

such, the significance of residual effects on atmospheric conditions is to be considered beneficial. 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
137 

 

 Wind Resource 

In order for the operation of the BWP to be successful, the project site must be located in an area with 

sufficient wind resource.  As a result, the wind resource has been identified as a VEC. 

A significant environmental effect would result if a considerable change to the wind resource was a result 

of project activities. 

Boundaries – Spatial boundaries include local wind regimes while the temporal boundary focuses on the 

duration of the project lifespan. 

Discussion ‐ The BWP has over 5 years of wind resource monitoring data in close proximity to the Project 

site,  and  will  have  additional  onsite  wind  resource  monitoring  data  with  the  installation  of  wind 

monitoring sensors onsite in the summer and fall of 2019.  This will confirm the wind resource onsite prior 

to erection of the turbines.  The data collected to date has provided information to determine the best 

possible technology to use to effectively and efficiently capture the wind resource. 

Table 5‐5: Potential impacts and proposed mitigative measures for the wind resource. 

Potential Impacts on Wind Resource  Proposed Mitigative Measures 

Sufficient wind is required to make the project 

financially successful. 

 Data is being collected from the installed 

wind monitoring sensors to ensure 

sufficient wind resource is available on 

site. 

The  Project  will  harness  the  wind  resource  to 

produce electricity. 

 Producing  electricity  from  the  wind  is  a 

positive impact; no mitigation is proposed.

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to the wind resource. 

Significance of Residual Effects – The BWP will use the wind resource in the local area over the lifetime of 

the project.   As  the BWP will use a  renewable  resource  such as  the wind  regime  in order  to produce 

electricity, the significance of residual effects on the wind resource is considered beneficial. 

 Noise 

Noise is defined as a sound, especially one that is loud, unpleasant or that causes disturbance.  There are 

two different types of the noise that are expected to be produced by the BWP: noise from the construction 

and decommissioning phase, and noise from the WTG operation.  As a result, noise has been identified as 

a VEC. 

A significant environmental effect would result if a considerable change in the ambient noise was found 

to be the result of project activities. 
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Boundaries – The spatial boundary is the area in which the noise impact study was conducted; this being 

a 4,000 m radius from the BWP location.  The temporal boundary includes all Project activities from site 

preparation, construction, and operation to decommissioning.  

Discussion  

Noise Assessment 

Natural Forces has conducted a noise impact assessment of a 4.0 km area surrounding the proposed BWP 

location.  A copy of this assessment is included in Appendix A.  This assessment includes a total of 510 

receptors.    Prior  to  this  assessment  careful  siting  of  the  turbines  has  reduced  the majority  of  sound 

impacts  to  neighbouring  residents  by  applying  sufficient  setbacks.    The  New  Brunswick  maximum 

allowable noise impact starts a 40 dB(A) for wind speeds at 4.0 m/s and increases to 53 dB(A) for wind 

speeds at 11.0 m/s.  The SPL is defined as the force of sound on a surface area which is measured in dB(A); 

dB or decibels is a logarithmic unit that is used to measure SPL and (A) is the weighting applied to denote 

‘as perceived by humans’. 

The  results  of  both  the worst  case  and  realistic  noise  prediction models  at  the  top  22  receptors  are 

summarized in Table 5‐6, while all receptor noise levels are provided in Appendix A.  All but two receptors 

prove compliance with the Additional Information Requirements for Wind Turbines document created to 

outline additional requirements to the Environmental Impact Assessment Regulation specifically for wind 

turbines  under  worst  case  conditions.    All  residential  homes  are  in  compliance  with  the  provincial 

requirements.  The two receptors that do not meet the requirements are industrial buildings within the 

Spruce Lake Industrial Park.   Under the more realistic conditions model, only one industrial building  is 

non‐compliant.    The  table below demonstrates  the  loudest noise  levels  for  any wind  speed modelled 

between and including 4.0 to 12.0 m/s.  

As mentioned, the receptors exceeding the requirements under worst case conditions are two buildings 

in the Spruce Lake Industrial Park.  These buildings are owned by Simpson Truck & Tractor Parts (receptor 

E), a heavy equipment parts supplier and steel distributor, and GFL Environmental (receptor F), a waste 

management  company.    The GFL  Environmental  building  is  a warehouse‐style  building.    The  Simpson 

Truck & Tractor Parts building  is an office/warehouse style building.   Both of  these businesses will be 

engaged to assess how these buildings are used, any sound level concerns, and mitigation strategies, if 

necessary.  

Because of the industrial nature of the area and of these two businesses, the sound levels are naturally 

quite high, which is predicted to result in the noise levels from the WTGs to be negligible. 
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Table 5‐6: Wind Turbine Noise Impact Assessment Summary of the Most Impacted Receptors 

Receptor 

ID 

Worst Case 

Max Sound Level 

from WTG 

[dB(A)] 

Realistic Case 

Max Sound Level 

from WTG 

[dB(A)] 

Compliance with New 

Brunswick’s 

Requirements 

(under worst case 

assessment) 

Compliance with New 

Brunswick’s 

Requirements 

(under realistic case 

assessment) 

F  44.6  42.7  No  No 

E  42.2  39.7  No  Yes 

D  38.1  36.8  Yes  Yes 

NL  37.3  33.4  Yes  Yes 

NK  37.2  33.2  Yes  Yes 

IE  37.0  33.1  Yes  Yes 

IF  37.0  33.1  Yes  Yes 

NV  36.5  32.5  Yes  Yes 

IG  36.4  32.4  Yes  Yes 

NT  36.2  32.2  Yes  Yes 

C  36.1  34.1  Yes  Yes 

B  36.0  34.0  Yes  Yes 

GH  35.9  31.9  Yes  Yes 

BY  35.8  31.8  Yes  Yes 

BZ  35.6  31.6  Yes  Yes 

CA  35.6  31.6  Yes  Yes 

CZ  35.5  31.5  Yes  Yes 

DR  35.5  31.4  Yes  Yes 

IJ  35.2  31.2  Yes  Yes 

IH  35.1  31.1  Yes  Yes 

IK  35.1  31.0  Yes  Yes 

II  35.0  30.9  Yes  Yes 

Based on the parameters used to run the windPRO noise prediction model, it has been shown that the 

predicted SPLs expected to be experienced by the vast majority of receptors from proposed WTG model 

in the 10‐turbine layout are less than 40 dB(A).  All of the residential dwellings are shown to experience 

less than 40 dB(A). 
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Construction Noise 

Construction noise  is not always constant and can produce  impulsive and variable sounds at different 

noise  levels,  which  could  create  heightened  annoyance  levels  in  the  surrounding  community.    The 

construction  noise  assessment  has  considered  the  maximum  noise  levels  produced  by  various 

construction equipment to determine maximum sustained noise levels when all equipment is running.   

General  construction  activities  include  those  associated  with  vegetation  clearing,  road  building, 

foundations, and turbine erection.  These activities will likely involve the use of backhoes, concrete mixers 

and pumps, cranes, dump trucks, excavators and light‐duty pick‐up trucks with the associated sound levels 

predicted in Table 5‐7. 

Table 5‐7: Noise Levels Associated with Construction Equipment (WSDoT, 2017). 

Equipment  Max dB[A] 

Backhoe  78 

Concrete Mixer  79 

Concrete Pump  81 

Crane  81 

Dump Truck  76 

Excavator  81 

Pick‐up Truck  75 

It  is not expected that all equipment would be running at the same time, but to determine maximum 

expected noise levels, the WSDoT (2017) guidelines for decibel addition were used to determine that 86 

dB[A] is the highest expected noise during combined construction activities. 

The  environment  in  which  the  project  construction will  occur  is  considered  a  soft  environment with 

normal unpacked earth.  The normal unpacked earth and topography will facilitate attenuation of noise 

emissions at shorter distances.  Table 5‐8 identifies the noise levels predicted to be observed at distances 

from the construction site determined using WSDoT (2017) guidelines. 
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Table 5‐8: Worst‐case noise  impact  to  the  surrounding environment calculated using WSDoT  (2017) 
guidelines assuming sound levels in a soft environment attenuate at ‐7.5 dB[A] per doubling of distance. 

Distance  Construction Noise dB[A] 

50 ft (15.2 m)  86 

100 ft (30.5 m)  78.5 

200 ft (61 m)  71 

400 ft (122 m)  63.5 

800 ft (244 m)  56 

1600 ft (488 m)  48.5 

3200 ft (975 m)  41 

Many noise scales refer to 70 dB(A) as an arbitrary base of comparison where levels above 70dB[A] can 

be considered annoying to some people (Purdue University, 2017).  As indicated in Table 5‐8, at 61 m from 

the construction site, noise levels are approximately 70 dB[A], similar to that of a car travelling at 100 

km/h and just at the threshold of possible annoyance (Purdue University, 2000).  Also indicated in Table 

5‐8, noise  levels  from  the  construction  site  reach ~40 dB(A) at 1  km  from  the  site.   With  the nearest 

residential dwelling located ~1.2 km from a proposed turbine, construction noise is not expected to impact 

residences in the area.  The nearest industrial building is ~500 m from a proposed turbine, meaning that 

construction noise will remain limited to ~50 dB(A).  Further, the construction noise is not expected to be 

annoyingly high beyond 61 m  from  the  construction  site  as noise  levels  at  this  distance have already 

attenuated to approximately 70 dB(A). 

Additionally, this site has been chosen due to its wind resource.  Wind generally increases ambient sound 

levels in an area and in combination with the vegetative cover will aid in making construction noise less 

noticeable at even shorter distances (WSDoT, 2017).  Dense vegetation is estimated to reduce noise levels 

by as much as 5 dB for every 100 ft (30.5 m) and wind is estimated to reduce noise levels by as much as 

20‐30 dB at long distances (USDOT, 1995). 
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Table 5‐9: Potential impacts and proposed mitigative measures for noise. 

Potential Impacts on Noise  Proposed Mitigative Measures 

During construction and decommissioning 

phases, the ambient noise SPLs will be elevated 

as a result of the use of equipment and 

machinery such as excavators, dump trucks and 

bulldozers.  Elevated noise levels can disturb 

fauna and local residents. 

 Noise impact will be limited by restricting 

construction  and  decommissioning 

activities to daytime hours when feasible; 

 Health Canada recommends the long‐term 

average  day‐night  sound  level  (Ldn)  be 

below  57  dB(A)  at  the  closest  residence.  

An Ldn of 57 dB(A) is expected to be within 

the  threshold  for  widespread  complaints 

for construction noise (USEPA, 1974); and 

 At  250  m  from  the  construction  site, 

construction noise levels are estimated at 

56 dB(A). 

Elevated SPLs will be observed during operation 

from the nacelles, which will be a maximum of 

135 m above ground level. 

 A  noise  impact  assessment  has  been 

conducted  to  predict  a  ‘worst  case 

scenario’  and  ‘realistic  scenario’  SPL  that 

can  be  expected  at  the  surrounding 

dwellings.    These  values  have  been 

determined  to  be  below  40  dB[A]  at  all 

residential buildings in both cases; 

 The  noise  impact  assessment  shows  that 

two  buildings  in  the  adjacent  industrial 

park could experience SPLs slightly above 

the guidelines at certain wind speeds, but 

this  is  not  expected  to  be  an  issue  given 

the  existing  noise  associated  with  the 

industrial nature of the buildings; 

 A  Compliant  Resolution  Plan  has  been 

provided  in  Appendix  I  for  residents  to 

refer  to  if  they  have  concerns  about  any 

noise observed during operation; 

 The  turbine  locations  have  been  sited  in 

order  to  largely  comply  with  Provincial 

wind turbine noise guidelines, aside from 

the potential impacts on the two industrial 

buildings,  the  owners  of  which  will  be 

engaged  to  identify  any  necessary 

mitigation measures; 
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Potential Impacts on Noise  Proposed Mitigative Measures 

 The wind  turbines chosen  for  the project 

incorporate  advanced  noise  reduction 

technologies  in  order  to  mitigate  noise 

generated by the moving blades; and 

 By minimizing grubbing and clearing, flora 

on the Project site will aid in attenuation of 

noise  produced  from  the  WTG  as 

perceived by  local  receptors,  factors  that 

were  not  considered  in  the  worst‐case 

noise impact assessment. 

Infrasound from wind turbines. 

 Infrasound  from  wind  turbines  is  not  a 

concern  given  the  distance  the  wind 

turbine  is  in  relation  to  homes  and 

dwellings. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to ambient noise. 

Significance of Residual Effects – Elevated SPLs caused by construction and decommissioning phases will 

be temporary, during the day and short term.   Noise production from the WTG during operation has been 

mitigated  by  setback  distances  and  confirmed  by  a  noise  impact  assessment.    The  Project  is  not 

anticipated to have any significant  residual environmental effect on noise  levels.   While any effect on 

ambient noise will be negative, the significance of residual effects on ambient noise is to be considered 

negligible. 

 Shadow Flicker and Visual Aesthetics 

There are three attributes associated with the Project that have potential to cause an impact on the visual 

aesthetics of the site: lighting during nighttime construction activities, WTG lighting, and shadow flicker 

during WTG operation.  A visual impact assessment was completed by collecting photographs from high‐

traffic  areas  around  the  Project  site.    Photomontages  were  created  at  two  high  traffic  areas  using 

WindFarm software.  As a result, shadow flicker and visual aesthetics have been identified as a VEC. 

A significant environmental effect would result if a considerable change in the ambient light and visual 

aesthetics was found to be the result of project activities. 

Boundaries – The spatial boundary is the area in which the visual impact study was conducted; this being 

a 4,000 m radius from the BWP location.  The temporal boundary is focused on the operation phase of 

the WTGs, but also includes the turbine installation phase of construction. 
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Discussion 

Shadow Flicker 

A shadow flicker impact assessment for the proposed BWP has been conducted to assess the potential 

impact of shadow flicker on the surrounding receptors.  Details outlining the shadow receptors, prediction 

methodology, and assumptions made for the assessment are included in Appendix B. 

Under the Additional Information Requirements for Wind Turbines document published by New Brunswick 

Ministry of Environment and Local Government pursuant  to Section 5(2) of  the Environmental  Impact 

Assessment  Regulation  of  the  Clean  Environment  Act,  requirements  regarding  visual  impacts  due  to 

shadow flicker must be limited to 30 hours per year and 30 minutes per day based on a worst case scenario 

if feasible mitigation is not effective. Prior to conducting an assessment, careful site design through the 

application of sufficient setbacks can reduce the majority of predicted shadow flicker.  In addition to the 

shadow flicker impact assessment, mitigation measures will be proposed to mitigate predicted shadow 

flicker impact. 

The shadow receptors included in this shadow flicker assessment include a 4.0 km area surrounding the 

proposed BWP location.  A total of 510 receptors have been included in this assessment. 

The results of the shadow flicker prediction model at each receptor are used to prove compliance with 

the New Brunswick requirements of no more than 30 hours per year of shadow, and no more than 30 

minutes on the worst day of shadow under a “worst case” scenario where mitigation is not feasible. 

This study uses the E‐141 EP4 WTG model and assumes a maximum hub height of 135 m and a blade 

length of 70 m.  The results of this worst‐case scenario study demonstrate that all but two of the receptors 

located within 4.0 km of the 10 WTG project layout are subject to less than 30 hr/year or 30 min/day.  The 

two buildings shown to exceed these requirements under a worst case scenario are in the industrial park 

adjacent to the site. 

A worst case scenario is achieved by assuming that for every day of the year: 

1. The sky is cloudless between sunrise and sunset;  
2. The turbines are always in operation; and,  
3. The wind direction changes throughout the day such that the blades are perpendicular to the sun 

rays at all times causing the maximum amount of shadow. 

Table 5‐10 shows the results for the receptors that are predicted to experience 21+ hr/year of shadow 

flicker. 
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Table 5‐10: Predicted worst case shadow flicker for E‐141 at 135 m hub height for receptors predicted 
to experience 21+ hr/year of shadow flicker. 

Receptor  Worst Case 

Shadow Hours 

per Year 

(hr/year) 

Worst Case 

Max Shadow 

Hours per Day 

(hr/day) 

Compliance with 

New Brunswick’s 

Requirements 

F  223:17  1:07  No 

E  107:52  0:51  No 

DV  26:29  0:22  Yes 

EN  24:59  0:21  Yes 

DW  23:39  0:20  Yes 

CZ  22:18  0:25  Yes 

NL  21:42  0:27  Yes 

EB  21:05  0:23  Yes 

IF  20:45  0:26  Yes 

BR  20:32  0:23  Yes 

BK  19:58  0:22  Yes 

NK  19:52  0:26  Yes 

IL  19:51  0:21  Yes 

IE  19:45  0:26  Yes 

BV  18:51  0:23  Yes 

BN  18:30  0:21  Yes 

IK  18:03  0:22  Yes 

IH  17:41  0:22  Yes 

CA  17:16  0:23  Yes 

BC  16:43  0:20  Yes 

II  16:07  0:21  Yes 

BJ  15:25  0:21  Yes 

DU  15:29  0:21  Yes 

FB  15:10  0:22  Yes 

DP  15:04  0:21  Yes 

As previously mentioned, the receptors exceeding the requirements are two buildings in the Spruce Lake 

Industrial  Park.    These  buildings  are  owned  by  Simpson  Truck  &  Tractor  Parts  (receptor  E)  and  GFL 
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Environmental (receptor F).  The GFL Environment building is a warehouse‐style building with very few, 

small windows.   The Simpson Truck & Tractor Parts building is an office/warehouse style building with 

narrow horizontal windows.  Photos of these buildings are included in Appendix B. 

A realistic shadow flicker assessment was carried out for these two buildings.  This study, which considers 

the size and orientation of the windows for these two buildings, as well as realistic atmospheric conditions, 

demonstrates that neither building is expected to experience shadow flicker exceeding 30 hr/year, which 

is summarized in Table 5‐11.  The detailed results of this realistic case shadow flicker assessment for these 

two buildings are included in Appendix B.  These results demonstrate that under realistic atmospheric and 

realistic  site  conditions,  neither  of  these  two  industrial  buildings  are  predicted  to  experience  shadow 

flicker that exceeds the requirements. 

Table 5‐11: Predicted realistic case shadow flicker for E‐141 WTGs with 135 m hub height for receptors 
predicted to have the most impact based on a worst case scenario. 

Receptor  Window Description  Realistic Case Shadow Hours 

per Year (hr/year) 

A: Simpson Truck and Tractor Parts 
Long side of building, lower 

windows 
12:15 

B: GFL Environmental 
Long side of building, upper 

warehouse windows 
27:29 

C: Simpson Truck and Tractor Parts 
Long side of building, upper 

windows 
9:37 

D: Simpson Truck and Tractor Parts 
Short side of building, lower 

window 
7:07 

E: Simpson Truck and Tractor Parts 
Short side of building, upper 

window 
6:15 

F: GFL Environmental 
Long side of building, lower 

windows 
19:52 

G: GFL Environmental 
Short side of building, lower 

windows 
12:42 

H: GFL Environmental 
Short side of building, upper 

warehouse windows 
6:37 

Though  all  receptors  are  expected  to  receive  less  than  the  regulatory  threshold  of  shadow  flicker, 

mitigation  can  be  implemented  should  different  results  be  experienced  by  the  local  community.. 

Coniferous  trees  are  considered  a mitigation measure  to  shadow  flicker  as  they  block  or  screen  the 
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shadow of the turbine from reaching the receptor.  Additional screening mechanisms and altering turbine 

operation have also been determined as effective mitigation measures for reducing shadow flicker impact, 

as described in Section 7.2.3 

Table  5‐12:  Potential  impacts  and  proposed  mitigative  measures  for  shadow  flicker  and  visual 
aesthetics. 

Potential Impacts on Shadow Flicker and 

Aesthetics 

Proposed Mitigative Measures 

Shadow flicker may occur during certain 

weather conditions and times of the year. 

 The  potential  negative  effect  of  shadow 

flicker  has  been  largely  mitigated  at  the 

design  stage  through  responsible  turbine 

siting; 

 A  shadow  flicker  assessment  has  been 

completed  for  residences  and  businesses 

within 4.0 km of the proposed BWP; 

 Compliance  with  industry  standard 

guidelines  on  shadow  flicker  in  a  worst 

case scenario have been adhered to for all 

residences.    All  residential  dwellings  will 

experience  less  than 30 hours of  shadow 

flicker per year and 30 minutes of shadow 

flicker  on  the  worst  day.    Compliance  is 

shown  for  all  buildings  under  more 

realistic conditions; 

 If  shadow  flicker  occurrences  during 

operation  are  found  to  be  exceeding 

guidelines  and  annoying  to  surrounding 

houses and buildings, screening receptors 

may be considered as detailed in Appendix 

B; and 

 A  Compliant  Resolution  Plan  has  been 

provided  in  Appendix  I  for  residents  to 

refer  to  if  they  have  concerns  about  any 

shadow flicker observed during operation.

Lighting during nighttime construction activities 

such as turbine installation. 

 Construction  activities  will  be  limited  to 

the day time when possible.   The turbine 

may be erected during the evening as the 

activity must be completed when the wind 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
148 

 

Potential Impacts on Shadow Flicker and 

Aesthetics 

Proposed Mitigative Measures 

is  less  than  4 m/s.    These  conditions  are 

commonly seen in the early evening. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius of the 

project  site.    No  cumulative  effects  are  expected  to  occur  with  respect  to  shadow  flicker  and  visual 

aesthetics. 

Significance of Residual Effects – Annoyance during project construction from work lighting, if necessary, 

will  be  temporary  and of  short duration.    Lighting  concerns  from  residents during operations  such as 

shadow flicker and WTG lighting is expected to be limited, as mitigation measures will be employed during 

site design and further mitigation can be implemented during operation, if necessary.  The perception of 

landscape aesthetics is a subjective matter.  The Proponent recognizes the development of the proposed 

WTGs may have a negative effect in the perception of the community.   It  is possible that the negative 

reaction may be a result of a change in the landscape and may diminish over time.  Therefore, while any 

effect from shadow flicker and on the visual aesthetics of the land will be negative, the significance of 

residual effects is predicted to be minor. 

5.1.6.1 Photomontage 

ReSoft Ltd WindFarm software was used to create two photomontages of the BWP from Lorneville Church 

and  from  the  Lorneville  Community  Center  (Figure  4‐14).    Determining  suitable  locations  for 

photomontages required an open area for some distance to ensure the turbine would be visible over the 

treeline.  Areas in close proximity to the turbine were not suitable as the trees were an obstacle.  Figure 

5‐1 through Figure 5‐2 demonstrate how the WTGs are predicted to look on the landscape. 

 

Figure 5‐1: Predicted Visibility from of the turbines from Lorneville Church (Figure 4‐14). 

 

Figure 5‐2: Predicted Visibility from the Lorneville Community Centre (Figure 4‐14). 
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5.1.6.2 Zone of Visual Influence (ZVI) 

A ZVI model was conducted to determine the visual impact the turbines may have on the surrounding 

landscape.  A hub height of 135 m and blade length of 70 m was used to calculate the worst‐case visual 

impact.  Given the size of the turbines and the proposed hilltop location, it is expected the turbines will 

be visible at several locations throughout the Saint John area. 

The  basic  ZVI  model  only  uses  digital  elevation  to  determine  if  any  part  of  the  turbine  is  visible 

demonstrating a worst case scenario as vegetation and other obstacles between the viewpoint and the 

turbines are not considered. 

Figure 5‐3 shows the windPRO ZVI model output showing the 48 km visual radius recommended for visual 

analyses  by  Sullivan  et  al.  (2012)  in Wind  Turbine  Visibility  and  Visual  Impact  Threshold  Distances  in 

Western Landscapes.  Though the proposed turbine model is larger than those included in the western 

study,  it  is noted that blade movements become less noticeable to the naked eye. Further, Figure 5‐4 

demonstrates the ZVI model including the subtended vertical angle (SVA) analysis.  The SVA analysis was 

conducted  to  incorporate  distance  in  the  visual  assessment  for  the  BWP.    The  SVA  analysis will  help 

determine how dominant the turbine appears on the landscape. 

The SVA demonstrates that at ~9 km from the BWP location the angle of view becomes consistently less 

than one degree, meaning the turbines appears very small on the landscape and will no longer have a 

dominant  impact  on  visual  aesthetics.    The  photos  for  the  photomontages  were  taken  at  locations 

predicted to be in the 3 ‐ 10 degree angle of view range in the Lorneville area. 
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Figure 5‐3: Results of the basic Zone of Visual Influence analysis using a 48 km visual analysis radius.  
Orange colour demonstrates some portions of the turbine may be visible. 
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Figure 5‐4: Results of the Subtended Vertical Angle analysis within the Zone of Visual Influence model 
using a 48 km visual analysis radius, which shows the value of the largest vertical angle of the visible 
turbines for values from 0‐1o (dark blue), 1‐2o (light blue), 2‐3o (green), 3‐5o (5‐10), and 10‐180o (red). 

Table 5‐13 outlines potential impacts of shadow flicker and visual impacts that have been known to occur 

at  wind  energy  facilities.    Additionally,  standard  mitigation  measures  have  been  proposed  for  these 

impacts. 
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Table 5‐13: Potential impacts and proposed mitigative measures for visual aesthetics. 

Potential Impacts on Shadow Flicker and 

Aesthetics 

Proposed Mitigative Measures 

During the night time, lighting will be seen on 

top and mid‐way up the turbine tower. 

 LED lighting will be used to minimize light 

throw; 

 Only  the  minimum  amount  of  pilot 

warning  and  obstruction  avoidance 

lighting will be used; 

 Only  lights with short flash durations and 

the ability to emit no light during the ‘off 

phase’  of  the  flash  (i.e.,  as  allowed  by 

strobes  and  modern  LED  lights)  will  be 

installed on WTG structures;  

 Lights  will  operate  at  the  minimum 

intensity and minimum number of flashes 

per  minute  (longest  duration  between 

flashes) allowable by Transport Canada; 

 Exterior turbine maintenance lights will be 

turned  off  prior  to  maintenance  staff 

leaving the site. 

Community members may have a negative 

reaction towards the aesthetics of the WTGs. 

 The  Proponent  considered  landscape 

aesthetics when deciding on specific siting 

of the WTGs; 

 The paint on the WTGs has been selected 

so  that  it  does  not  contrast  sharply with 

the environment; 

 Policies  regarding  responsible  siting  of 

WTGs  were  followed  to  minimize  the 

potential  impact  on  the  landscape 

aesthetics during WTG siting; and 

 Visual  impact  assessment  and 

photomontage  studies will  be  conducted 

to  proactively  demonstrate  what  the 

Project may look like. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project  site.    No  cumulative  effects  are  expected  to  occur  with  respect  to  shadow  flicker  and  visual 

aesthetics. 
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Significance  of  Residual  Effects  –The  perception  of  landscape  aesthetics  is  a  subjective  matter.    The 

Proponent  recognizes  the  development  of  the  proposed  WTGs  may  have  a  negative  effect  in  the 

perception of the community.  It is possible that the negative reaction may be a result of a change in the 

landscape and may diminish over time.  Therefore, while any effect from shadow flicker and on the visual 

aesthetics of the land will be negative, the significance of residual effects is predicted to be minor. 

5.2 Assessment of Biophysical VEC Impacts 

 Avian 

Throughout  the  construction,  operation,  and  decommissioning  of  a wind  farm  the  potential  negative 

impacts can be classified into four categories: collision, displacement due to disturbance, barrier effects, 

and habitat loss.  As a result, migratory and breeding birds have been identified as a VEC.  The Proponent 

will comply with the Migratory Bird Convention Act at all times and for all Project related activities. 

A significant environmental effect would result if a considerable change to migratory and breeding birds 

was the result of project activities. 

Boundaries – The spatial boundaries include the area where the WTGs will be located, and also includes 

pathways and locations that are frequented by birds.  The temporal boundary is all phases of the Project. 

Discussion ‐ At the time of this submission, only high‐level desktop studies were conducted to determine 

any previously recorded avian SOCC or SAR had been observed in or near the Local Study Area according 

to the ACCDC database.  In total, there were five SOCC or SAR located on or in close proximity (i.e., 5 km) 

to  the  Project  site.    These  include  the  Barn  swallow,  Canada warbler,  Eastern wood‐peewee, Horned 

grebe, Olive‐sided flycatcher, and the Red knot rufa subspecies. 

In addition  to the desktop survey for avian SOCC or SAR, avian surveys were completed  in the spring, 

summer  and  fall  of  2019.    The  avian  survey  results will  be  submitted  in  an  addendum  following  the 

completion of the field report.  Below are the proposed mitigative measures to reduce impact to migratory 

and breeding birds.  Depending on the results of the field surveys, additional mitigation measures may be 

required. 

Table 5‐14: Potential impacts and proposed mitigative measures for migratory and breeding birds. 

Potential Impacts on Migratory and Breeding 

Birds 

Proposed Mitigative Measures 

During construction (clearing/grubbing) some 

vegetation might be cleared that may be habitat 

to some migratory and breeding birds.   

 The  Proponent  will  endeavor  to  conduct 

construction activities such as clearing and 

grubbing  during  a  time  period  that  does 

not coincide with the time period in which 
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Potential Impacts on Migratory and Breeding 

Birds 

Proposed Mitigative Measures 

migratory and breeding birds would be in 

the area. 

During operation there is a possibility that 

migrating birds could collide with the WTGs and 

Project infrastructure. 

 A follow up avian mortality survey will be 

conducted  after  the  BWP  commissioning 

and  appropriate  actions  will  be  taken  in 

consultation  with  DERD  and  CWS  should 

there  be  a  significant  negative  impact  to 

migration flyways; 

 A  comprehensive  Adaptive  Management 

Plan will  be  developed and  implemented 

in consultation with DELG and CWS; and 

 The Proponent is participating in a regional 

radar  and  acoustic  study  to  determine 

movement patterns and abundance across 

New Brunswick. 

Birds may alter their migration flyways and/or 

local flight paths to avoid WTGs. 

 A follow up avian mortality survey will be 

conducted  after  the WTG  commissioning 

and  appropriate  actions  will  be  taken  in 

consultation  with  DERD  and  CWS  should 

there  be  a  significant  negative  impact  to 

migration flyways. 

Lighting on turbines can result in adverse 

impacts on birds.  The Proponent recognizes 

that nocturnal migrant and night‐flying seabirds 

are the birds most at risk of attraction to lights. 

 Only  the  minimum  amount  of  pilot 

warning  and  obstruction  avoidance 

lighting will be used; 

 Only  lights with short flash durations and 

the ability to emit no light during the ‘off 

phase’  of  the  flash  (i.e.,  as  allowed  by 

strobes  and  modern  LED  lights)  will  be 

installed on tall structures; 

 Lights  will  operate  at  the  minimum 

intensity and minimum number of flashes 

per  minute  (longest  duration  between 

flashes) allowable by Transport Canada; 

 Instruction  will  be  given  to  wind  farm 

maintenance staff to ensure all work lights 

are  turned  off  upon  leaving  the  site 
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Potential Impacts on Migratory and Breeding 

Birds 

Proposed Mitigative Measures 

particularly  during  foul  weather  events; 

and 

 A follow up avian mortality survey will be 

conducted  after  the  wind  farm 

commissioning,  and  appropriate  actions 

will  be  taken  in  consultation  with  DELG, 

DNRED  and  CWS  should  there  be  a 

significant  negative  impact  to  night 

migrants. 

Fog events can impair avian visibility, increasing 

the likelihood of mortality from collision with 

WTGs. 

 ECCC climate database has been consulted 

to predict the rate of fog occurrence; 

 An  annual  average  of  6.34%  fog  is 

predicted for the Project site; and 

 Instructions  will  be  given  to  wind  farm 

maintenance staff to ensure all work lights 

are  turned  off  upon  leaving  the  site 

particularly during foul weather events. 

The Project Footprint will cause a loss of habitat 

for breeding and migratory birds. 

 Desktop  and  field  studies  conducted 

suggest a minimal loss of habitat due from 

clearing.    The  clearing  footprint  is 

minimized  by  using  existing  access  roads 

and areas previously cleared from forestry 

activities. 

There will be an increase in habitat when the 

Project site is reclaimed at the end of the 25 

year project lifetime. 

 N/A  –  no mitigation measures  necessary 

for a positive potential impact. 

When the WTG is removed there will no longer 

be the potential barrier effect impeding flyways 

or local flight paths. 

 N/A  –  no mitigation measures  necessary 

for a positive potential impact. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to migratory and breeding birds. 

Significance of Residual Effects – Disturbance of bird habitat will be minimal by employing the proposed 

mitigation measures.  It is expected that the mortality rate of birds from collision or habitat loss during 
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Project operation, if at all, will be low.  This assessment will be further reviewed and discussed with the 

full results of the avian studies conducted by Boreal Environmental. 

The Proponent does not anticipate  increased mortality rates for  the proposed turbines at a maximum 

height of 205 m.  Post‐construction monitoring for bird mortality during operation will verify the impact 

the Project has on migratory and breeding birds. 

 Bats 

Throughout  the  construction,  operation,  and  decommissioning  of  a wind  farm  the  potential  negative 

impacts to bats can be classified into two categories: collision and habitat disturbance.  As a result, bats 

have been identified as a VEC. 

A  significant  environmental  effect  would  result  if  a  considerable  change  to  bat  habitat,  relative 

abundance/population decline was caused by the project activities. 

Boundaries – The spatial boundaries  include  the area where  the WTGs will be  located.    The  temporal 

boundary is all phases of the Project. 

Discussion ‐ There are seven species of bats that occur  in New Brunswick, three of which are  listed as 

endangered by COSEWIC, the Canadian SARA and the NB SARA (i.e., Little brown myotis, Northern long 

eared myotis and the Tri‐coloured bat).   These species are also defined as S1 species by ACCDC.   The 

remaining four species found throughout New Brunswick are defined by ACCDC as follows: 

 Big brown bat (EPFU) – S3 

 Eastern red bat (LABO) – S2 

 Hoary bat (LACI) – S2 

 Silver Haired bat (LANO) – S1 

These  four  species  are  considered  migratory,  whereas  the  three  endangered  species  mentioned 

previously  are  resident bats.    Studies have  shown  that on  average,  greater  than 80% of  bat  fatalities 

currently recorded at wind energy developments in North America, involve migratory species (Arnett et 

al. 2008).  Bat fatalities, primarily migratory species, occur through direct collision with blades or indirectly 

from rapid decompression (barotrauma) near turbines (Baerwald et al., 2008). 

The pre‐construction acoustic bat surveys were being analyzed at the time of EIA registration.  Acoustic 

bat detectors have been collecting data throughout the spring and fall migration periods to capture peak 

periods of bat activity.  A full acoustic analysis will be conducted by Boreal Environmental and results will 

demonstrate  bat  passes  per  night  and  per  detector.    This  data  will  be  submitted  to  the  TRC  as  an 

addendum to the EIA registration document.  Though the data has yet to be analyzed, there are no known 

bat hibernacula within the 5 km required setback (NBDOE 2009, NBDNR 2012) of the Project Footprint.  

Table 5‐15 outlines potential  impacts to bats that have been known to occur at wind energy facilities.  

Additionally, standard mitigation measures have been proposed for these impacts.  Upon completion of 

data analysis, impacts and proposed mitigation will be adjusted for site specific occurrences. 
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Table 5‐15: Potential impacts and proposed mitigative measures for bats. 

Potential Impacts on Bats  Proposed Mitigative Measures 

Clearing and construction activities have the 

potential to cause disturbance to bat habitat. 

 The  project  site  has  been  designed  to 

minimize the amount of land cleared.  This 

reduces  the  ecological  impact  of  the 

Project  Footprint  and  minimizes  the 

potential impact to bat habitat. 

During operation there is a possibility that bats 

could collide with the WTG or succumb to 

barrotrauma. 

 A  follow  up  bat  mortality  survey  will  be 

conducted  after  the  BWP  commissioning 

and  appropriate  actions  will  be  taken  in 

consultation with DELG and DNRED should 

there  be  a  significant  negative  impact  to 

bats; and 

 Should it be deemed necessary, mitigation 

scenario  for  this  site  may  involve 

increasing the rotor cut‐in speed to 5 m/s 

from half hour before sunset to half hour 

after sunrise. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to bats. 

Significance of Residual Effects – Disturbance of bat habitat during construction will be unlikely to occur 

by employing the proposed mitigation measures.   The predicted mortality rate of bats due to collision 

and/or habitat loss cannot be accurately predicted at the time of EIA registration.  However, due to lack 

of  critical  habitat,  known  caves  and  open  mines  in  close  proximity  to  the  project  site,  preliminary 

estimates would suggest the BWP is well sited to avoid impacts to bats and bat habitat.  Monitoring for 

bat mortality  during  operation will  also  verify  the  effect  the  Project  has  on  bats.   When  considering 

projects of similar nature to the BWP in Atlantic Canada, and that no bat hibernacula are located near the 

Project  Footprint  the  preliminary  prediction  of  impact  is  to  be  considered  negligible.    However,  field 

surveys will confirm populations at the proposed BWP site. 

 Wetlands and Watercourses  

Management of wetlands and watercourses is an important and integral aspect of maintaining a diverse 

ecosystem.  The Project’s impact on ground water quality and quantity as assessed in Section 5.1.1 was 

predicted to be minor in terms of significance of environmental effect.  While the quality and quantity of 

ground water is important in terms of ecological functionality of wetlands and watercourses, the Project 

may also interact with surface wetlands and watercourses in terms of direct alteration. 
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A significant environmental effect would result if a considerable change to wetlands and watercourses 

was the result of project activities. 

Boundaries – Spatial boundaries are limited to works associated with the Project focusing on the access 

roads, the WTG locations and the collector line.  The temporal boundary focuses on Project construction 

but also includes operation and decommissioning for the unlikely event of an accident or malfunction. 

Discussion – The proposed project is situated primarily within the Musquash River Watershed (specifically 

near the mouth of the watershed), but a portion does fall within a composite of watersheds (specifically 

East of Musquash River composite).  The Musquash River Watershed encompasses a drainage area of 481 

square kilometers while the East of Musquash River composite encompasses a drainage area of 76 square 

kilometers.  The Musquash River has two main branches, the East Branch and the West Branch.  A series 

of dams were previously erected within the Musquash Watershed to create large reservoirs, which were 

used in the generation of hydro power by NB Power up until 2009.  The Loch Alva Protected Natural Area, 

the Musquash  Estuary Marine  Protected Area,  the Ducks Unlimited  South Musquash Marsh,  and  the 

Nature Conservancy’s Musquash Nature Reserve are all  located within the Musquash Watershed.   The 

Irving Nature  Park,  Taylor’s  Island Managed Area,  the  Saint’s  Rest Marsh  and  Beach  Environmentally 

Significant Area/Important Bird Area, the Manawagonish Island Important Bird Area, and the F. Gordon 

Carvell Nature Preserve all fall within the East of Musquash River composite watershed. 

The proposed turbine locations have been optimized to limit interaction with mapped watercourses and 

wetlands, as well  as unmapped watercourses and wetlands within  the Project Study Footprint.   Wind 

turbines have been  set back at  least  150 m  from any mapped watercourse or wetland.    Further  field 

delineation  is  required  in  the spring of 2020  to confirm the presence of unmapped watercourses and 

wetlands outside of the 2019 Project Study Area.  If additional watercourses and wetlands are discovered 

outside of the 2019 Project Study Area, and within the Project Footprint, it is likely that the wetlands and 

watercourses  will  be  of  similar  in  nature  to  the  ones  delineated  on  site  in  2019  (i.e.,  ephemeral 

watercourses). 

Table 5‐16: Potential impacts and proposed mitigative measures for wetlands and watercourses. 

Potential Impacts on Wetlands and 

Watercourses 

Proposed Mitigative Measures 

During the construction phase, possible impacts 

to wetlands may arise from clearing, grubbing, 

infilling and excavation activities.  Such 

activities might induce silt run‐off, alter flow 

into the wetlands or see them become 

repositories of significantly increased water 

flow, nutrients or sediments. 

 Additional  field studies will be conducted 

in  2020  to  delineate  any  unmapped 

watercourse or wetland within the Project 

Footprint,  and  surrounding  the  turbine 

locations; 

 Wind turbines have been set back at least 

150 m from any mapped aquatic features; 

 Collector  line  poles  will  span  wetlands, 

where  possible,  to  reduce  direct 
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Potential Impacts on Wetlands and 

Watercourses 

Proposed Mitigative Measures 

disturbance  but  a  WAWA  permit  will  be 

obtained  for  any  poles  that  cannot  be 

setback 30 m; 

 Field  surveys  in  the  summer  and  fall  of 

2019  were  completed  to  ensure 

unmapped wetlands were delineated; 

 Appropriate sediment erosion and run‐off 

control  measures  (e.g.  silt  fencing, 

haybales)  will  be  implemented  when 

needed; 

 Natural  regeneration  of  the  site  will  be 

promoted to aid in storm water retention 

and reduce run‐off; 

 An  application  to  conduct  work  will  be 

made  for  any work within  the  30 m of  a 

watercourse and/or wetland 

 No  refuelling  of  equipment  will  occur 

within 30 m of a watercourse or wetland; 

and 

 No  stockpiling  of  materials  will  occur 

within 30 m of a watercourse or wetland. 

Exposure or accidental spillage of hazardous 

materials such as fuel, oils and hydraulic fluids 

has potential to contaminate surface water 

supplies during construction, operation and 

decommissioning phases. 

 Equipment shall be in good working order 

and  maintained  so  as  to  reduce  risk  of 

spill/leaks and avoid water contamination;

 Spill response kits will be provided on site 

for  each  piece  of  equipment  to  ensure 

immediate  response  to a potential waste 

release and will be stocked with supplies to 

handle a worst‐case scenario on ground or 

in surface and ground water; 

 Corrective measures will be implemented 

immediately  and  reported  to  the  DELG’s 

Saint  John  Regional  Office  at  (506)  658‐

2558 or outside of business hours  to  the 

Canadian  Coast  Guard’s  environment 

emergencies  reporting  system  at  1‐800‐

565‐1633; 
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Potential Impacts on Wetlands and 

Watercourses 

Proposed Mitigative Measures 

 Routine  maintenance,  refueling  and 

inspection of machinery will be performed 

off‐site whenever possible; and 

 A  spill  contingency  and  emergency 

response plan will be  included within  the 

EMP to be submitted as an addendum. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to wetlands and watercourses. 

Significance of Residual Effects –The WTGs have been located such that a 150 m buffer exists between 

the WTGs and any mapped wetland or watercourse.   All but four WTGs have a 300 m buffer between 

them and any mapped wetland.  This is similar for mapped watercourses.  In all instances, no direct impact 

to the mapped watercourses or wetlands is expected and collector line poles will span the sensitive area.  

A WAWA permit will be obtained, where required, for any work within a 30 m wetland or watercourse 

buffer.  With the proposed setbacks and mitigation to reduce direct impacts, the significance of residual 

effects on mapped wetlands and watercourses  is predicted  to be minor.   Direct  impact  to unmapped 

watercourses and wetlands due to the WTGs is expected to allow for roads and collector lines.  In most 

instances, collector line poles will span sensitive areas.  Due to the small project footprint proposed within 

the unmapped watercourses or wetlands and the mitigation proposed to reduce the direct impacts, the 

significance of residual effects on unmapped wetlands and watercourses is predicted to be minor. 

 Fish and Fish Habitat 

Most of the watercourses identified and delineated in‐field are ephemeral and likely do not support fish 

and/or  fish  habitat.    However,  the  four  mapped  and  named  watercourses  (i.e.,  Burchill’s  Brook, 

Frenchman’s Creek, Mill Creek, and Marsh Brook), are likely salmonid bearing and support fish habitat.  In 

addition to the above mentioned watercourses, several brook trout (Salvelinus fontinalis) were observed 

in pools below the outlet from the wetland connected to Maguires Cove Brook (MCB). 

A significant environmental effect would result if a considerable change in fish and fish habitat was the 

result of project activities.  As a result of the potential watercourse interaction along the collector line fish 

and fish habitat has been identified as a VEC. 

Boundaries – Spatial boundaries are limited to the watercourses that may require disturbance form the 

collector line installation.  The temporal boundary focuses on Project construction. 

Discussion ‐ There is existing access and culverts along Burchill Road; however, it is likely the road may 

need  some upgrades  to  support  construction, which may  include  culvert  replacements  along  Burchill 

Brook  and  Frenchman’s  Creek.    Although  not  confirmed  in  field,  both  are  anticipated  to  have  fish 
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presence.  Alteration of freshwater environments such as potential watercourse crossings on a tributary 

of Mill Creek and a tributary of Burchill’s Brook for construction access and operational maintenance may 

also be required.  These two potential crossings are both also anticipated to have fish presence.  A fish 

survey  will  be  conducted  in  the  2020  to  determine  the  presence/absence  of  fish  within  those 

watercourses where in‐stream work may be required, and where the watercourses are likely to support 

fish habitat. 

Additional  crossings may also be  required on  the  smaller,  ephemeral watercourses within  the Project 

Study  area.    However,  it  is  not  anticipated  those  watercourses  support  fish  and/or  fish  habitat.    No 

crossings or other instream work is anticipated for Marsh Brook, nor Matthew’s Cove Brook due to their 

location in respect to the Project Footprint. 

According  to  the  ACCDC  records  review,  there  are  no  records  of  fish  SAR  or  SOCC  that  have  been 

historically observed within 5 km of the proposed project area, thus is not anticipated to adversely affect 

rare aquatic species or aquatic SOCC or their habitat. 

Table 5‐17: Potential impacts and proposed mitigative measures for fish and fish habitat 

Potential Impacts on Fish and Fish Habitat  Proposed Mitigative Measures 

Loss or damage to fish and fish habitat during 

watercourse alteration. 

 Fish surveys may be completed in 2020 to 

confirm watercourses supporting fish 

habitat when required; 

 All construction activities near 

watercourses will comply with the 

applicable regulations and guidelines 

such as the Fisheries Act; 

 All required watercourse crossings will 

comply with existing regulatory 

requirements including the New 

Brunswick Watercourse Alteration 

Specifications; and 

 Crossings should be located in areas that 

exhibit a stable soil type and where 

grades approaching the crossings will not 

be too steep. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to fish and fish habitat. 

Significance of Residual Effects – The project design was modified  to reduce  impacts to watercourses.  

However,  it  is  likely  some  watercourse  crossings  will  be  required  on  potential  fish  bearing  bodies.  

Consultations will occur with DFO to determine if a HADD will be required.  Where work is required within 
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a 30 m buffer, a WAWA permit will be obtained and all conditions will be adhered to.  This will further 

help mitigate any direct and non‐direct impacts to fish and fish habitat. 

According to the ACCDC database, there have been no known observations of fish SOCC or SAR within 5 

km of the Project Study area. 

With the proposed mitigation measures, the BWP is not anticipated to adversely affect unique or sensitive 

aquatic habitat.  The significance of residual effects on fish and fish habitat is predicted to be minor. 

 Wildlife 

Information collected during field surveys has covered all habitat types and wildlife observations.  Wildlife 

species including terrestrial and aquatic mammals have been identified in Section 4.2.5.  In an effort to 

preserve wildlife habitat and ensure wildlife species remain unharmed, terrestrial and aquatic wildlife has 

been identified as a VEC. 

A significant environmental effect would result if a considerable change to wildlife populations was the 

result of Project activities. 

Boundaries  –  The  spatial  boundary  is  the  entire  Project  site.    The  temporal  boundary  includes  the 

construction phase focusing on clearing, grubbing and building the access roads, WTG crane pads and 

foundations, as well as the decommissioning phase focusing on site reclamation. 

Discussion –All terrestrial mammals observed using the Project study area are common to the area.  Small 

temporary disturbance may occur during construction activities, but it is anticipated individuals will return 

to the site during operation.  As discussed in Section 4.2.5.2 some aquatic wildlife (i.e., Leather Back Sea 

Turtle and Fin Whale) has been historically observed and recorded within the ACCDC database.  However, 

these species are within the marine environment, and are not going to be impacted by the Project. 

Overall, the Project will decrease some wildlife habitat from the access roads and crane pads.  While the 

construction phase presents potential for negative impact, once the decommissioning phase has started, 

land reclamation will restore the Project site to its previous state. 
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Table 5‐18: Potential impacts and proposed mitigative measures for wildlife. 

Potential Impacts on Wildlife   Proposed Mitigative Measures 

Clearing and grubbing will result in the 

disturbance of wildlife habitat. 

 There  will  be  minimal  land/habitat  loss 

attributable  to  the  construction  phase  as 

determined by desktop and field studies; 

 The access roads have been optimized to 

make use of existing  roads at  the Project 

site  to  reduce  the  amount  of  flora  to  be 

cleared; and 

 Location  of  the  access  roads  will  be 

optimized to reduce footprint and to avoid 

sensitive areas where feasible. 

The Project Footprint will cause loss of habitat 

for terrestrial mammals. 

 Desktop  and  field  studies  conducted 

suggest  a minimal  loss  of  habitat  due  to 

clearing,  which  is  considered  to  have 

minimal impact on wildlife. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to wildlife. 

Significance of Residual Effects – With the proposed mitigation measures employed the significance of 

residual effects on wildlife is predicted to be negligible. 

 Vegetation and Habitat 

Information  collected  during  field  surveys  has  covered  all  habitat  types.    Habitat  types  have  been 

identified  in  Section  4.2.6.    In  an  effort  to  preserve  local  flora  species  and  to  ensure  flora  species  of 

conservation interest remain unharmed, vegetation and habitat has been identified as a VEC. 

A significant environmental effect would result if a considerable change to vegetation and habitat was the 

result of Project activities. 

Boundaries  –  The  spatial  boundary  is  the  entire  Project  site.    The  temporal  boundary  includes  the 

construction phase focusing on clearing, grubbing and building the access roads, WTG crane pads and 

foundations, as well as the decommissioning phase focusing on site reclamation. 

Discussion – There were five plants SOCC and/or SAC  identified  in the Project Study Area, and  include 

Purple false foxglove, Coastal sedge, Wiegand’s sedge, Loesel’s twayblade, and Cloudberry.  Of the five, 

the Coastal sedge, Wiegand’s sedge, and Loesel’s twayblade were given the ACCDC rank of uncommon 

but secure.  Cloudberry was ranked by ACCDC as a ‘numeric rank range’, denoting uncertainty about the 

exact rarity.   This species was also classified as secure by ACCDC.   Coastal sedge and Wiegand’s sedge 
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were only observed in one location within the Project Study Area.  However, several hundred specimens 

of Coastal sedge were observed, while only a few of Wiegand’s sedge (3 clumps) were observed.  Loesel’s 

twayblade was observed in small quantities (<20), in two locations of the Project Study area. 

Purple false foxglove was ranked by ACCDC as extremely rare, and as ‘may be at risk’.   There were six 

general areas  in which  this  species was observed  in  the hundreds  throughout  the Project Study Area, 

mainly in disturbed areas along the pipeline RoW, edges of roadways etc. 

Of the above species, the Purple false foxglove is of greatest concern where it is considered extremely 

rare, and may be at risk by ACCDC.  It is unlikely the existing species will be directly disturbed due to their 

exact locations.  However, if additional species are located, a 30 m buffer will be applied surrounding the 

plant of SOCC or SAR.  Where this plant species is thriving in previously disturbed areas, the disturbances 

at the Project site may help promote further growth.   

There will be some loss of vegetation for the construction of turbines and the upgrading, widening, and 

construction of the access roads but any areas of temporary disturbance will be revegetated upon site 

clean‐up.  Additionally, after decommissioning the site will be reclaimed to its previous state. 

Table 5‐19: Potential impacts and proposed mitigative measures for vegetation and habitat. 

Potential Impacts on Vegetation and Habitat   Proposed Mitigative Measures 

Clearing and grubbing will result in the 

disturbance of vegetation and habitat. 

 Additional  field studies will be conducted 

in 2020 to verify any sensitive vegetation 

that falls outside of the 2019 Project Study 

Area, and within the Project Footprint; 

 There  will  be  minimal  land/habitat  loss 

attributable  to  the  construction phase as 

determined by desktop and field studies; 

 A  30m  buffer  will  be  placed  around  the 

observed  plant  SOCC  (i.e.,  Purple  false 

foxglove); 

 The access roads have been optimized to 

make  use  of  existing  roads,  where 

possible, at the Project site to reduce the 

amount of flora to be cleared; and 

 Natural  regeneration  of  the  site  will  be 

promoted to replenish vegetation in some 

of  the  cleared  areas  that  will  not  be 

needed during operation. 
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Potential Impacts on Vegetation and Habitat   Proposed Mitigative Measures 

There is a risk of introducing invasive species 

through plant matter attached to construction 

equipment. 

 Construction  equipment  will  be  cleaned 

prior to transportation and use to ensure 

that machinery is clean. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to vegetation and habitat. 

Significance of Residual Effects – The Project will decrease the flora footprint from the access roads, crane 

pads, collector line, and substation.  While the construction phase presents potential for negative impact, 

land  that  has  been  cleared  and  is  not  needed  for  operation will  be  allowed  to  naturally  regenerate.  

Additionally, once the decommissioning phase has started, land reclamation will restore the Project site 

to  its  previous  state.   With  the  proposed mitigation measures  employed,  the  significance  of  residual 

effects on flora is predicted to be minor. 

 Significant and Sensitive Habitat 

Information  collected  during  desktop  and  field  surveys  has  covered  all  habitat  types.    In  an  effort  to 

preserve this habitat, significant and sensitive habitat has been identified as a VEC. 

A significant environmental effect would result if a considerable change to significant and sensitive habitat 

as the result of Project activities. 

Boundaries  –  The  spatial  boundary  is  the  entire  project  site.    The  temporal  boundary  includes  the 

construction  phase  focusing  on  clearing,  grubbing  and  building  the  access  roads,  WTG  crane  pads, 

foundations, and collector line as well as the decommissioning phase focusing on site reclamation. 

Discussion – Installation of the proposed collector line may require working within 30 m of a wetland or 

watercourse.    There  are  two  Provincially  Significant Wetlands  identified within  the  Local  Study  Area.  

However, they are greater than the 500 m setback (NBDOE 2009, NBDNR 2012) required for wind farms, 

and do not impact any Project infrastructure and/or Project Footprint.  The Musquash Estuary, located 

just west of the Project site, is considered an MA, or an area with rich diversity of species and/or special 

features.   A 300 m buffer  is recommended  in siting wind farms to protect MAs (NBDOE 2009, NBDNR 

2012).  The placement of a 300 m buffer on Musquash Estuary overlaps the boundary of the Local Study 

Area.  However, it does not interfere with the Project Footprint.   There are no other MAs or ESAs that 

encroach on the local study area for this Project.  The areas near the sightings of the Purple false foxglove 

do present sensitive habitat.  However, it is discussed in Section 4.2.6.6.  In summary, the Project Footprint 

does not interact with any ESAs or MAs. 
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Table 5‐20: Potential impacts and proposed mitigative measures for Significant and Sensitive Habitat. 

Potential Impacts on Significant and Sensitive 

Habitat 

Proposed Mitigative Measures 

Clearing and grubbing may result in the 

disturbance of significant and sensitive habitat. 

 The Project footprint is setback a sufficient 

distance  (i.e.,  >500  m)  from  any  coastal 

wetlands, MAs, or ESAs reducing potential 

impacts 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to sensitive and significant habitat. 

Significance of Residual Effects – Some work may be required within a 30 m wetland or watercourse buffer 

and this impact is addressed in Section 5.2.3.  There have been no other areas of sensitive or significant 

habitat observed within the project site.  The project is not expected to have any impacts on these features 

as none were identified. 

5.3 Assessment of Socio‐economic VEC Impacts 

 Archaeological Resources 

Based on the potential for the presence of archaeological resources after reviewing the spatial database 

predictive model,  initial documentary research, and the pedestrian survey, there are indications that a 

portion of the footprint has a high potential for the presence of archaeological remains.  The high potential 

areas are associated with Turbines 5 to 9, and where the access roads cross MC, BB and FC.  As a result, 

archaeological resources have been identified as a VEC. 

A significant environmental effect would result if a considerable change to archaeological resources was 

the result of project activities. 

Boundaries – The spatial boundary for this VEC is the entire Project site.  The temporal boundary is the 

construction phase where ground disturbance is likely to occur. 

Discussion  ‐  Shovel  test  pits  have  been  recommended  by  Archaeological  Prospectors  and  will  be 

completed at  the proposed turbine  locations of high potential and along the access roads where they 

cross the watercourses.  Results of the shovel test pits will be submitted as an addendum to this EIA. 
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Table 5‐21: Potential impacts and proposed mitigative measures for archaeological resources. 

Potential Impacts on Archaeological Resources  Proposed Mitigative Measures 

Direct impact to cultural resources during 

construction activities, such as blasting and 

excavation. 

 Archaeological  test pits will be excavated 

in  areas  of  high  potential,  and  upon 

completion,  will  be  submitted  as  an 

addendum; 

 Avoidance  is  the  preferred  method  of 

mitigation  in  all  instances  where 

archaeological resources are present; 

 Construction workers working within 80m 

of  a  watercourse  will  be  advised  of  the 

higher  potential  for  archaeological 

resources; and 

 Should  any  archeological  resources, 

including  but  not  limited  to  an 

archaeological  object,  burial  object,  or 

human  remains,  be  encountered  by 

chance  during  construction,  all  activities 

are to stop and the Archaeological Services 

Branch  will  be  contacted  as  soon  as 

practical via (506) 453‐2738 to determine 

a suitable method of mitigation. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to archaeological resources. 

Significance of Residual Effects – The proposed collector line crosses areas of medium‐ high potential for 

archaeological resources.  Shovel tests will be completed in areas where ground disturbance is expected 

(i.e.,  turbine  locations)  and  if  archaeological  resources  are  observed,  avoidance  of  resources  will  be 

implemented.  In the unlikely event that archaeological resources are observed that cannot be avoided, 

further  consultation  with  New  Brunswick’s  Archaeological  Branch  will  occur.    Further,  any  resources 

observed  by  chance  during  the  construction  phase  will  be  reported  as  soon  as  feasible.    With  the 

mitigation proposed,  the significance of  residual effects on archaeological  resources  is expected to be 

negligible  as  it  is  expected  that  should  any  resources  be  found  onsite,  that  they  can  be  successfully 

avoided. 

 Electromagnetic Interference 

There  is  the  potential  that  the  turbine  rotor  may  interfere  with  the  transmission  and  receiving  of 

telecommunication signals from telecommunication towers.  The desktop Electromagnetic Interference 
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Study identified two land mobile radio towers, one cellular tower, and four microwave radio links that 

could be impacted by the BWP.  Consultation has been initiated with the system owners closest to the 

proposed BWP turbine locations, which are NB Power, Bell Mobility, and Rogers Communications.  The 

proponent  will  continue  to  work  with  the  system  owners  to  ensure  the  BWP  will  not  cause  any 

interference. 

Transport Canada and Navigation Canada have been consulted.  Aeronautical Assessment and Land Use 

Proposal applications have been submitted for evaluation of the proposed location.  Transport Canada 

has approved the entire site.  Navigation Canada has provided preliminary approval of the site, given that 

the final turbine layout is submitted once determined.   The Department of National Defence has been 

notified about the proposed Project location, and no objections have been received.  The RCMP was also 

notified of the proposed Project and identified no issues. 

As  indicated  in  Section  4.3.2,  there  are  several  radar  towers  in  the  region,  including  the  CCG marine 

communications and traffic services radio tower site atop Red Head Mountain near Mispec Point.  Any 

wind turbine located within 60 km of a vessel traffic radio tower could affect vessel radars.  Therefore, 

CCG were    consulted  and  responded  indicated  that  no  interference  issues were  anticipated with  the 

location.  The proposed turbines are over 50 km away from the nearest seismoacoustic monitoring array; 

therefore, according to RABC, no further consultation is required (RABC, 2007). 

A significant environmental effect would result if considerable electromagnetic interference was caused 

by project activities. 

Boundaries  –  The  spatial  boundary  consists  of  the  local  area  including  the  proposed  BWP  and 

neighbouring communication infrastructure and microwave radio links.  Temporal boundaries include the 

operation phase of the Project. 

Discussion  –  An  electromagnetic  interference  assessment  has  been  completed  to  locate  the 

communication  infrastructure  and  microwave  radio  links  in  the  area.    Appropriate  consultation  and 

recommended clearance buffers have been calculated for the towers and links between communication 

towers based on the RABC guidelines. Consultation is ongoing with the relevant system owners. 

Over  the  past  few  years,  there  has  been  growing  concern  over  public  safety  in  relation  to  possible 

exposure to electromagnetic fields (EMFs) from wind turbines. Electric fields are generated by a difference 

in voltage, while magnetic fields are generated when there is a flow of electric current.  A higher voltage 

and greater current will result in larger EMFs (WHO, 2017). 

EMFs can occur naturally in the environment and are generated from every electrical distribution line that 

connects to homes and from all household electronic devices.  A study conducted in 2014 (McCallum et 

al.) found that EMFs generated by wind turbines do not present a health concern to the public and that 

EMF levels surrounding wind turbines are found to be lower than levels found around homes from the 

use of common household electrical devices. 
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EMFs generated by wind turbines do not pose any health concerns and are not considered a potential 

impact to public health and safety. 

Table 5‐22: Potential impacts and proposed mitigative measures for electromagnetic interference. 

Potential Impacts of Electromagnetic 

Interference 

Proposed Mitigative Measures 

WTG operation may interfere with 

telecommunication and/or radar 

communication infrastructure 

 Consultation  with  the  relevant  system 

owners  is  ongoing,  as  recommended  by 

CanWEA and RABC’s guidance document – 

Technical  Information  and  Coordination 

Process  Between  Wind  Turbines  and 

Radiocommunication and Radar System;  

 A desktop EMI assessment was conducted 

following  the  RABC  guidelines  and  using 

expert knowledge of the consultant; 

 Ongoing  discussions  with  system  owners 

will  identify the  interference that may be 

caused  by  the  turbines  and  with  the 

communication of their systems; 

 Wind  turbines will  be  sited appropriately 

following  discussions  and  consultation 

with system owners to avoid impact zones 

altogether  if  practical  or  minimize 

interference  to  an  acceptable  level  as 

deemed appropriate by the system owners 

and the Proponent; 

 Land  Use  Proposal  application  has  been 

submitted to and approved by Navigation 

Canada to ensure that the Project does not 

pose  any  hazard  to  their  navigational 

systems; 

 The  Canadian  Coast  Guard  have  been 

contacted; 

 Aeronautical  Assessment  application  has 

been  submitted  and  approved  by 

Transport Canada; and 

 The Department of National Defence and 

the RCMP have also been consulted. 
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Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to electromagnetic interference. 

Significance  of Residual  Effects  –  The  significance of  residual  effects on  telecommunication  and  radar 

communication is expected to be negligible.  The proponent is continuing to work with the system owners 

to ensure this outcome. 

 Land Use and Property Value 

The proposed BWP is located on crown land and a license will be obtained for the purpose of developing 

the  proposed  BWP.    Lands  surrounding  the  Project  parcel  are  a mix  of  rural  consisting  of  residential 

communities, and industrial.  There are more than 100 residences along Lorneville Road that border the 

property in which the Project will occur.  However, those residences are all outside the 500 m setback for 

turbine siting (NBDOE 2009, NBDNR 2012).  As a result, land use and property value have been identified 

as VECs. 

A  significant  environmental  effect  would  result  if  a  considerable  change  to  land  use,  or  property 

devaluation was the result of project activities. 

Boundaries – The spatial boundaries include the proposed WTG location.  The temporal boundary includes 

all phases of the Project including construction, operation and decommissioning. 

Discussion – Two RoWs pass through the Local Study Area, and come in close proximity to the Project 

Footprint.  In addition, there is an area in which the SJMFC use as a landing strip for their remote control 

airplanes, located at the end of Patty’s Hill Road.  Consultation has been underway with concerned parties 

(i.e., Saint John Industrial Parks, Irving Oil, and SJMFC) to determine Project impacts if any, and potential 

setbacks that may be required. 

The current local study area is primarily zoned rural, except for the land along King William Road, which 

is zoned medium industrial.  In addition, there is a small section zoned Heavy Industry alongside Paddy’s 

Hill  Road,  and a  small  portion  zoned Pit/Quarry along Burchill  Rad.    The Proponent has  submitted an 

application for rezoning with the City of Saint John. 

A review of the available literature found that there were no correlating negative associations between 

wind  farms  and  property  value.    In  2010  a  study  in  the Municipality  of  Chatham‐Kent,  Ontario  was 

prepared  to  assess  the  effects  of  wind  energy  on  real  estate  values.    This  report  was  prepared  in 

accordance with  the Canadian Uniform  Standards  of  Professional Appraisal  Practice  for  the Appraisal 

Institute  of  Canada  (Canning  et  al.,  2010).    The  report  is widely  recognized  in  the wind  industry  as  a 

thorough study and demonstrates what many other studies also indicate.  The study found that it was 

highly unlikely that a relationship exists between wind farms and the market values of rural residential 

real estate (Canning et al., 2010). 

A recent study by the University of Guelph analyzed more than 7,000 home and farm sales that occurred 

between 2002 and 2010 in Melancthon Township, Ontario, which saw 133 turbines erected between 2005 
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and 2008.  Of the 7,000 homes and farms, 1,000 were sold once, and some multiple times.  Co‐authors, 

Richard Vyn and Ryan McCullough concluded that the turbines in question have not impacted the value 

of the surrounding properties.  Further, the nature of the results, which indicate a lack of significant effect, 

is similar across both rural residential properties and farm properties (Vyn & McCullough, 2014). 

Table 5‐23: Potential impacts and proposed mitigative measures for property value & land use. 

Potential Impacts on Property Value & Land Use  Proposed Mitigative Measures 

Land use of the project site where the turbine is 

proposed will change from forested areas to a 

source of renewable energy 

 Although  some  habitat  may  be  lost 

temporarily through the construction, it is 

likely  that  it will  regenerate quickly.    The 

land  use  changes  are  predicted  to  be 

positive: no mitigation is proposed. 

Current land use may be impacted during the 

construction and operation of the Wind Farm 

 Consultation with residents will occur; 

 Consultation  with  Saint  John  Industrial 

Parks and Irving Oil will occur to determine 

potential setbacks on RoWs; 

 Reach out to the Saint John Model Flying 

Club to discuss the Project; 

 Determine if re‐zoning will be required for 

the new development; and 

 When  forestry  activities  are  occurring 

onsite,  extra  caution  will  be  taken  on 

roads. 

Public concern that property value may 

decrease as a result of the Project  

 Recent  real  estate  value  studies  have 

consistently  determined  no  correlation 

between  proximity  to  wind  farms  and 

property  devaluation  (Canning  et  al., 

2010); and 

 Education through public consultation can 

be effective  in providing  factual,  relevant 

information  to  alleviate  the  concerns  of 

local residents. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to land use and property value. 

Significance of Residual Effects – The significance of residual effects on  land use and property value  is 

expected to be negligible. 
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 Transportation, Vehicular Traffic and Pollution 

During construction of the access roads and WTG foundations, there will be an increase in truck traffic on 

the  roads  leading  to  and  from  the Project  site.   During  delivery  of  the WTG  components,  delivery  of 

oversized loads may slow traffic flow.  As a result, vehicle traffic and pollution have been identified as a 

VEC. 

Boundaries – The spatial boundaries are all roads that will be used through the construction phase of the 

Project and the Project site.  The temporal boundaries are those associated with the construction phase 

of the Project. 

Discussion – Oversized loads will be associated with the delivery of WTG towers, blades, nacelles, and the 

cranes required for erection.  These deliveries are anticipated to be subject to movement orders as agreed 

upon with governing authorities. 

Some pollution is expected during the construction phase via transportation of materials and construction 

machinery.  However, vehicle related emissions will be minimized by turning engines off when feasible to 

reduce idling and by sourcing local materials where possible.  During the construction phase, there will 

also be elevated noise levels due to the increase in traffic and heavy machinery.  However, with sufficient 

setbacks from dwellings, elevated noise levels due to construction will not be significant and is not likely 

to impact surrounding communities. 

The  nearest  turbine  is  located  519 m  from Highway  1, more  than  double  the  height  of  the  turbines 

proposed. 

Table 5‐24: Potential impacts and proposed mitigative measures for vehicular traffic and pollution. 

Potential Impacts on Vehicular Traffic and 

Pollution 

Proposed Mitigative Measures 

Vehicular traffic may increase as a result of 

construction activities and transportation of 

WTG components to the Project site. 

 Every  effort  will  be made  to  ensure  that 

oversized loads are delivered during times 

of lowest traffic to mitigate traffic jams; 

 Determine  and  enforce  a  speed  limit  to 

reduce  unnecessary  emissions  and 

enhance worker safety; 

 Minimize idling of vehicles where possible;

 Construction equipment and vehicles will 

be  kept  up  to  standards  and  in  good 

working order to reduce inefficiencies; 

 Contractor car‐pooling will be encouraged;

 The  Proponent  or  the  appropriate 

contractor will consult with DTI as early as 

possible  regarding  the  permits  and 
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Potential Impacts on Vehicular Traffic and 

Pollution 

Proposed Mitigative Measures 

approvals required for the construction of 

the  BWP  to  ensure  sufficient  time  is 

provided to process the permits; 

 Vehicle  movements  will  follow  traffic 

control  guidelines  outlined  in  the  Work 

Area Traffic Control Manual for delivery of 

materials on provincial roads; 

 The Proponent or  appropriate  contractor 

will  develop  a  Transportation  Plan  to  be 

reviewed by DTI to receive approval and all 

applicable  permits  will  be  obtained  for 

work within right‐of ways, temporary road 

widening,  and  construction  of  the  access 

road; 

 All trucks will adhere to legal load limits on 

New  Brunswick  roads  including  spring 

weight  restrictions  when  applicable, 

though construction is estimated to begin 

in the fall; 

 Loads  will  be  thoroughly  checked  and 

secured for delivery to minimize potential 

for spillage and any spills will be promptly 

removed  following  applicable  safety 

procedures; and 

 If  possible  or  practical,  use  other 

transportation  means  to  minimize 

roadway usage where possible (i.e., Spruce 

Lake Barge Facility and or Port Saint John).

Vehicle traffic and use of equipment has the 

potential for accidental spillage of hazardous 

materials such as fuel, oils and hydraulic fluids 

during construction, operation and 

decommissioning phases. 

 Equipment shall be kept  in good working 

order and maintained so as to reduce risk 

of  spill/leaks  and  to  avoid  water 

contamination; 

 Spill response kits will be provided on site 

for  each  piece  of  equipment  to  ensure 

immediate  response  to a potential waste 

release and will be  stocked with  supplies 

to handle a worst‐case scenario in surface 

or groundwater; 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
174 

 

Potential Impacts on Vehicular Traffic and 

Pollution 

Proposed Mitigative Measures 

 Routine  maintenance,  refueling  and 

inspection of machinery will be performed 

off‐site or on level ground onsite; and 

 Corrective measures will be implemented 

immediately  and  reported  to  the  DELG’s 

Saint  John  Regional  Office  at  (506)  658‐

2558 or outside of business hours  to  the 

Canadian  Coast  Guard’s  environment 

emergencies  reporting  system  at  1‐800‐

565‐1633. 

Local air quality may be affected through 

fugitive dust from the access road during 

construction and decommissioning 

 Fugitive  dust  during  dry  weather 

conditions  may  be  controlled  with  the 

application of water. 

Local air quality may be affected through 

tailpipe emissions from construction vehicles 

and machinery 

 All  vehicles  and  machinery  will  comply 

with  current  emission  standards  and will 

be  used  efficiently,  minimizing  distances 

travelled whenever possible. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to vehicular traffic and pollution. 

Significance of Residual Effects – The time frame in which an impact to traffic may occur will be temporary, 

and combined with the proposed mitigative measure of avoiding high traffic times; the significance of 

residual effects on vehicular traffic is expected to be negligible. 

 Public Health and Safety 

Public health and safety are of the greatest concern in the development of a Project such as the BWP.  

During the construction, operation and decommissioning phase the protection of workers and the public’s 

health and safety is protected under the provincial Occupational Health and Safety Act (OHS).  It is best 

practice to consider a ‘worst case scenario’ when developing a health and safety policy/plan, as a result, 

health and safety has been identified as a VEC. 

A significant environmental effect could result if a considerable change to health and safety was the result 

of project activities. 

Boundaries – The spatial boundary includes the Project site and for the sake of ambient noise and ambient 

light, a 4,000 m radius from the WTGs.  The temporal boundaries include all phases of the Project. 
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Discussion ‐ Proper setbacks have reduced the risk to public health and safety from noise and shadow 

flicker impact, possible fires, ice throw and malfunction.  Technological considerations including a built‐in 

heating system to detect and melt ice from the blades to reduce ice throw will be implemented.  Further 

a lightning protection system will conduct electrical surges away from the nacelle to prevent fires.  This 

system includes wiring around and throughout the turbine to transport and dissipate the surge to the 

ground. 

Consultation with applicable aviation authorities has occurred, and the turbine lighting will conform to 

Transport Canada requirements for aviation safety.  Project worker safety is also of the utmost importance 

and is protected under the provincial OHS Act while safe work practices will be encouraged onsite during 

the construction phase.    In  the unlikely event of an  incident  impacting worker and/or  resident safety, 

sufficient resources exist within the area to provide support and response (i.e., police, fire, ambulance 

etc).   Any  such  response associated  to  the Project would not  impact  the ability of  the area’s  incident 

responders, or drain existing responding services. 

Table 5‐25: Potential impacts and proposed mitigative measures for health and safety. 

Potential Impacts on Public Health and Safety  Proposed Mitigative Measures 

During extreme cold weather events there is 

the potential for ice to build up and throw ice 

from the WTG blades. 

 WTGs  are  equipped  with  ice‐detection 

systems on each blade; 

 WTGs  are  designed  to  shut  down  in  the 

case of ice‐buildup; 

 When  ice  is  detected  the  blade  has  a 

heating  mechanism  that  will  effectively 

melt the ice to mitigate ice‐throw; and 

 Personal Protection Equipment (i.e., hard‐

hats) will be worn when near the WTGs. 

During extreme weather events, there is the 

potential for electrical fires within the turbine 

nacelle through lightning strikes. 

 WTGs  are  equipped  with  lightning 

protection that,  in the unlikely event of a 

lightning strike, will dissipate the lightning 

current to the ground. 

Potential aviation hazard to low flying aircraft. 

 Application  process  with  NAV  Canada’s 

Land  Use  Proposal  Submission  Form  to 

ensure that the Project does not pose any 

hazard to the navigational systems of NAV 

Canada. 

Increase in vehicular traffic may have the 

potential to affect public safety. 

 Efforts  will  be  made  to  ensure  that 

oversized loads are delivered during times 

of lowest traffic to mitigate road traffic. 
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Potential Impacts on Public Health and Safety  Proposed Mitigative Measures 

Shadow flicker may affect human health. 

 This potential impact has been addressed 

in the Shadow Flicker and Visual Aesthetics 

Section  5.1.6.,  and  will  be  further 

addressed  through  Visual  Impact 

Assessment  and  Zone  of  Visual  Influence 

Studies. 

Noise impact may affect human health. 

 This potential impact has been addressed 

in  the  Noise  Section  5.1.5.,  and  will  be 

further  addressed  via  noise  impact 

assessments. 

Potential for accidents and malfunctions pose a 

risk to workers and the public’s health and 

safety. 

 The OHS Act will be followed. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  No cumulative effects are expected to occur with respect to health and safety. 

Significance of Residual Effects – Based on Project planning and design, the top priority has been health 

and safety.  This is to make every reasonably possible effort to eliminate any negative potential impacts 

the Project may have on the public’s health and safety.  By following the proposed mitigative measures 

as well as  regulatory guidelines pertaining  to health and safety,  the significance of  residual effects on 

health and safety is expected to be negligible. 

 Community and Local Economy 

During  the Project  phases,  there will  be  a  significant  amount of money  spent within  Saint  John, New 

Brunswick.    During  the  development,  the  need  for  contractors  and  trades  will  be  required  and  the 

Proponent will make every effort to utilize local companies to promote the local economy. 

A  significant  effect would  result  if  a  considerable  change  to  local  economy was  the  result  of  project 

activities. 

Boundaries – The spatial boundary is any area, business and individual that may observe a financial impact 

from the Project.  The temporal boundary includes all phases of the Project. 

Discussion  –  The  project  is  expected  to  bring  jobs  to  the  local  community  through  the  use  of 

accommodations and services during onsite work and through local hiring of contractors.  This is expected 

to be beneficial for the area as high unemployment rates have been observed in the area.  The installation 

of the WTGs may also provide tourism benefits for the area as people may come through to view the 

project. 
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Table 5‐26: Potential impacts and proposed mitigation measures for community and local economy. 

Potential Impacts on Community and Local 

Economy 

Proposed Mitigative Measures 

The proposed Project will provide economic 

development opportunities for the local 

communities and New Brunswick. 

 The  proposed  project  will  support 

community  economic  development 

through  hiring  local  consultants  and 

contractors, the use of local services such 

as accommodations, restaurants and fuels, 

and  will  be  required  to  pay  municipal 

taxes; and 

 Community  economic  development  is  a 

positive impact: no mitigation is required. 

Cumulative Effects – There are no other operating or proposed wind farms within a 10 km radius from the 

project site.  The wind farm will provide clean, renewable energy to regions within Saint John. 

Significance of Residual Effects – The Proponent will, when appropriate, make every effort to utilize local 

services and products, which is in line with the Proponents ideology of community‐based projects.  The 

predicted effects of this Project on the local economy are positive and as a result of the provincial taxes 

and economic spinoff, the significance of residual effects on local economy is expected to be beneficial. 

5.4 Effect of Environment on Project 

 Extreme Weather and Climate Change 

Severe weather events could potentially damage the WTGs due to conditions exceeding the operational 

design of the WTGs.  High winds, extreme temperatures and icing on blades all have the potential to shut 

down the WTGs.  Extreme weather events that could occur in the Saint John, New Brunswick region are 

listed in Table 5‐27. 

 

Table 5‐27: Extreme events and climate change, associated effects and mitigation. 

Weather Event  Effect  Mitigation 

Extreme wind 
 Damage to blades   Automated control system 

would initiate shut down. 

Hail   Damage to blades   Appropriate WTG maintenance. 
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Weather Event  Effect  Mitigation 

Heavy rain and flooding 

 Flooding of road and 

project site 

 The project has been sited on an 

elevated ridgeline and the roads 

will be designed to maintain 

water flow where needed to 

prevent flooding and wash‐outs 

from current precipitation levels 

and to mitigate risks associated 

with predicted increases in 

precipitation from climate 

change.  Appropriate storm 

water management will also be 

implemented. 

Heavy snow 
 Damage to WTG 

components 

 Automated control system 

would initiate shut down. 

Ice storms 

 Icing on blades 

resulting in potential 

ice throw 

 Automated control system 

would initiate shut down 

procedures and initiate the 

blade heating system. 

Lightning 

 Potential for fires 

within nacelle of 

WTGs 

 Lightning protection system 

would conduct electrical surge 

away from nacelle. 

The Proponent recognizes the vulnerability of this project in the face of climate change.  However, careful 

design measures have been implemented based on the Project’s location and the Project’s technology to 

protect  the  Project  from  potential  changes  in  extreme  weather  over  the  25  year  operational  phase 

resulting from climate change. 

Extreme weather events have been considered while  selecting  the proper  technology and  the proper 

turbine model for its specific location.  Using the most advanced technology will help ensure the turbine 

can withstand these events and that appropriate mitigation measures will be activated during the events.  

Examples of such mitigation measures include but are not limited to shutting down the turbine by pitching 

the blades, and rotating the hub to help avoid damage to the machinery. 

Additionally, for extreme events occurring in the winter months, technology is now available that detects 

the formation of ice on the blades and triggers an automatic heating process to melt the ice ensuring the 

turbine will not suffer damages caused by ice accumulation. 
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 Turbine Icing 

Ice accumulation on WTG blades can occur during the winter months when the appropriate conditions of 

temperature  and  humidity  exist,  or  during  certain  extreme weather  conditions,  such  as  freezing  rain 

(Seifert et al., 2003).    In  the event  that  ice builds up on  the WTG blades,  there are  two types of  risks 

possible: the first is ice throw from an operating WTG, and the second is ice fall from a WTG that is not in 

operation. 

When a WTG is in operation, it is assumed that ice may collect on the leading edge of the rotor blade and 

detaches regularly due to aerodynamic and centrifugal forces (Seifert et al., 2003).  The distance that the 

ice will be thrown from the moving WTG blade will vary depending on the wind speed, the rotor azimuth 

and speed, the position of the ice in relation to the tip of the blade, as well as characteristics of the ice 

fragment. 

In a Canadian study titled Recommendations for Risk Assessments of Ice Throw and Rotor Blade Failure in 

Ontario (LeBlanc et al., 2007) ice throw was investigated to determine the individual risk probability for 

an  individual  to  be  struck  by  ice  thrown  from  an  operating  WTG.    The  following  parameters  and 

assumptions were used: 

 Rotor diameter of 80 m; 

 Hub height of 80 m; 

 Fixed rotor speed of 15 RPM; 

 Ice fragment is equally likely to detach at any blade azimuth angle and 3 times more likely from 

the blade tip than the rotor; 

 Ice fragments have a mass of 1 kg and frontal area 0.01 square meters; 

 All wind directions are equally likely; and 

 Ever‐present individual between 50 m and 300 m (donut shaped buffer around WTG), individual 

equally likely in any given 1 square m within that area. 

The statistical analysis found that individual risk probability for an individual is 0.000000007 strikes per 

year  or,  1  strike  in  137,500,000  years.    For  an  individual  to  be  ever‐present  in  the  defined  area,  this 

assumes  that  the  individual  would  be  outside  during  the  unpleasant  weather  necessary  for  icing 

conditions.  This analysis does not take into account the presence of trees that could provide shelter from 

potential ice throw (Seifert et al., 2003).  The turbine selected for the Burchill Wind Project will likely have 

different specifications than used in this example; however, this should be used as a general example to 

understand the incredibly low probability of an individual being struck by ice throw. 

As  with  trees,  power  lines,  masts,  and  buildings,  ice  can  accumulate  on  a  stationary  WTG,  and  will 

eventually be released and fall to the ground.  Depending on the rotor position of the stationary rotor, 

different fall distances along the current prevailing wind will occur (Seifert et al., 2003).  The blade system 

would be initiated prior to the initiation of a stationary WTG should ice be detected. 
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5.5 Summary of Impacts 

Based on the completed VEC analysis, the project effects have been determined.  A summary of the VEC 

assessment has been presented in a table with the following assessment criteria: 

 Nature – positive (+), negative (‐), or No impact where no impact is predicted; 

 Magnitude – order of magnitude of the potential impact: small, moderate, large; 

 Reversibility – reversible (REV) or irreversible (IRR); 

 Timing  –  duration  of  impact,  short  for  construction  or  decommissioning  and  long  for  Project 

operation or longer; 

 Extent – spatial extent of the impact, local, municipal, provincial etc.; and 

 Residual Effect – negligible, minor, significant, and beneficial or no impact as described in Section 

3.5. 

Table 5‐28: Summary of Identified VECs. 

  Nature  Magnitude Reversibility Timing  Extent  Residual Effect 

Ground Water  ‐  small  REV  Short  Local  Minor 

Geophysical  ‐  small  REV  Long  Local  Negligible 

Atmospheric Conditions  +  moderate  REV  Long  Provincial  Beneficial 

Wind Resource  +  small  REV  Long  Local  Beneficial 

Noise  ‐  small  REV  Long  Local  Negligible 

Shadow Flicker & Visual 

Aesthetics 
‐  small  REV  Long  Local  Minor 

Avian  ‐  To be 

determined 
REV  Long  Local  To be determined 

Bats  ‐  To be 

determined 
REV  Long  Local  To be determined 

 Wetlands & Watercourses  ‐  small  REV  Short  Local  Minor 

Fish & Fish Habitat  ‐  small  REV  Short  Local  Minor 

Wildlife  ‐  small  REV  Short  Local  Negligible 

Vegetation & Habitat  ‐  small  REV  Short  Local  Minor 

Sensitive & Significant 

Habitat 

No 

Impact 
N/A  N/A  N/A  N/A  No Impact 
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  Nature  Magnitude Reversibility Timing  Extent  Residual Effect 

Archaeological  ‐  small  IRR  Short  Local  Negligible 

Electromagnetic 

Interference 
‐   small  REV  Long  Local  To be determined 

Land Use & Property Value  ‐  small  REV  Long  Local  Negligible 

Vehicular Traffic & 

Pollution 
‐  small  REV  Short  Local  Negligible 

Public Health & Safety  ‐  small  IRR  Long  Local  Negligible 

Community & Local 

Economy 
+  moderate  REV  Long  Provincial  Beneficial 

6 Stakeholder Consultation 
The New Brunswick EIA process has required minimum public engagement standards outlined in Section 

6 of the Guide to Environmental Impact Assessment in New Brunswick developed by the DELG that must 

be applied when consulting with stakeholders who may be affected by the proposed development. 

As part of this process, members of the public will have an opportunity to review and submit comments 

on the project’s registered EIA document.  After receiving final comments from all stakeholders, a Public 

Consultation Summary Report will be  submitted within 30 days of  the EIA public notice.    Stakeholder 

comments will be considered by the Minister of Environment and Local Government while making their 

final decision to offer a certificate of determination to the proponents of the project. 

The appropriate  stakeholder  consultation and engagement process  required  to meet  the  relevant EIA 

approval  conditions  will  occur  simultaneous  as  other  engagement  efforts  occur.    The  engagement 

activities described in the following section have provided and will continue to provide an opportunity to 

facilitate meaningful dialogue between various stakeholders and the Project Proponent; and to provide 

accurate  information pertaining  to  the Project  in an open and  transparent  fashion.   A  comprehensive 

stakeholder engagement list has been formed and will be kept up to date as further stakeholders express 

their interest in the Project throughout its lifetime. 

6.1 Community 

 First Public Meeting 

An open house was held on the 24th of September, 2019 to provide preliminary project information to the 

community.   The meeting was advertised via Canada Post Admail, a service offered that facilitates the 

distribution of invitations/flyers to a defined geographic location.  Advertisements have been distributed 

and were  received by  residents  the week prior  to  the meeting.    A  copy of  this  advertisement will  be 

provided  in  the  Public  Consultation  Summary  Report.    Advertisements  were  also  displayed  in  local 
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newspapers.   As well,  invitations were sent to special  interest groups and businesses near the Project.  

Open house attendance was tracked by a sign in sheet. 

Questionnaires were distributed to attendees at the open house to express any concerns regarding the 

BWP and to provide contact information for the stakeholder list.  The open house format was held as an 

open  discussion  where  posters  with  Project  relevant  information  was  displayed  with  Proponent 

representatives present to answer questions and discuss public concerns. 

Following the open house, the proponent addressed any questions or concerns from the questionnaires 

through  telephone,  email,  letters  and  personal meetings.    Additionally,  the  Proponent will  frequently 

review  the  concerns  from  the  public  and  post  them  in  the  FAQ  section  of  the  Project  website.    All 

questions, concerns, and responses will be compiled and included in the Public Consultation Summary 

Report to be submitted during the EIA review period. 

A second open house will be held following a similar process during the EIA review process in March 2020.  

Representatives will be present on behalf of the Proponent and information presented will be adapted 

based on the concerns that the public has voiced to provide information that directly addresses these 

concerns.  The comments addressed during the second open house and through the EIA review process 

will be included as part of the Public Engagement Report that will be submitted to DELG following the 

commenting period. 

 Website 

Websites have proven to be an excellent way to make project information available for the general public 

to access and stay up to date on the progress of wind farm developments.  The website has and will be 

updated  periodically  and  used  to  inform  the  general  public,  right‐holders,  and  stakeholders  about  all 

aspects  of  the  proposed  development.   Website  content  and  updates will  include  some  or  all  of  the 

following items: 

 Purpose of the project; 

 Project details and progress; 

 Contact information for Natural Forces; 

 Notices for public information sessions; 

 Photos of the Project location and turbine types; 

 Progress reports on the EIA; 

 FAQ section that addressed concerns identified during consultation activities; 

 Construction activity notifications; 

 Online questionnaire and comment form; and 

 Media and Press Release related material. 

The BWP website can be accessed with the following link: https://www.naturalforces.ca/burchill‐wind‐

project.html 



Burchill Wind Project Environmental Impact Assessment 
Natural Forces 
February 2020 

 
183 

 

 Newsletters 

Previous wind  farms  developed  by  the  Proponent  included  newsletters  as  a  key  engagement  tool  to 

update  and  inform  the  local  community  on  recent  Project  activities.    The  Proponent  may  circulate 

newsletters via email, website, and Canada Post to the community throughout the 2020, 2021 and 2022 

calendar years. 

 Newspaper Advertisements 

Advertisement will be placed in local newsletters to offer additional information to residents regarding 

the Project and upcoming events.   The advertisement will also detail benefits of the Project as well as 

contact information for the Proponent. 

 Community Liaison Committee  

A Community Liaison Committee (CLC) acts as an advisory body to a project proponent by providing input 

on existing or potential concerns the community may have with respect to the Project.  In the event that 

ample interest arises in the project, the formation of a CLC will be considered to facilitate communication 

between the community and a project proponent. 

A CLC typically consists of a few members of the community who have been nominated by the community 

to act as representatives on the CLC.   Other members of the CLC may  include First Nations, economic 

development organizations, municipal councillors and members of other community groups. 

 Issues Resolution 

The Proponent has drafted a Complaint Resolution Plan as part of this EIA document.  This plan will cover 

what community members should do and whom to contact should there be negative impacts affecting 

the community members or the environment caused by the BWP development.  The Complaint Resolution 

Plan is located in Appendix I. 

6.2 Aboriginal Peoples 

The following section will highlight the efforts that have been made to date to engage and consult with 

First Nations communities and organizations whom may be impacted by the Project.  As well, the section 

will discuss the steps anticipated to further engagement efforts with the Nations.  The details of specific 

correspondence  and  discussions  will  be  included  in  an  Indigenous  Consultation  Report  that  will  be 

submitted to DELG. 

To begin the engagement and consultation process with the Indigenous People of New Brunswick, the 

Proponent initiated contact with Aboriginal Affairs Secretariat (AAS) in August 2019. 

Natural  Forces  sent  an  introductory  letter  to  all Wolastoqey  Chiefs,  and  Passamaquoddy  Recognition 

Group in August 2019.  As well, an email was sent to the WNNB.  The letters included details on the Project 
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and the Proponent and included contact information for Natural Forces who would be conducting First 

Nation Engagement. 

Once Natural Forces was awarded the Project through SJE’s Request for Proposal, an updated letter was 

again sent to all Wolastoqey First Nation Chiefs in New Brunswick and the Passamaquoddy Recognition 

Group. 

In October 2019, WNNB was contacted to understand their interest in conducting a Land and Resource 

Use Study.  As part of this Study, Natural Forces met with several Elders and Land Users in November 2019 

on site to discuss the Project, answer questions and tour the Project Site.  

Also,  in  November  2019,  AAS  completed  an  Initial  Assessment  for  the  Project.    As  part  of  the  Initial 

Assessment AAS sent letters to the Chiefs of the Wolastoqey Nations in New Brunswick. 

Correspondence with First Nations and AAS will be summarized in the  Indigenous Consultation Report 

and will be submitted to DELG.  The engagement and consultation efforts conducted to date are the start 

of the process.  Ongoing engagement and consultation efforts and activities will continue throughout all 

phases of the Project.  As such, the First Nation Consultation Report will be updated periodically. 

6.3 Public and Aboriginal Concern 

Comments and concerns that have been received from open house questionnaires, individual discussions, 

Indigenous  consultation,  local  residents  and  other  stakeholders  relating  to  the  Project  and  project 

activities have been compiled.   The majority of these concerns have been addressed  in this EIA, while 

others have been addressed directly at the open house, through telephone conversations, emails, letters 

and one on one meetings.  Following the open house in September, one‐on‐one discussions and other 

community  engagement  events,  all  concerns  raised  will  be  identified  and  presented  in  the  Public 

Consultation  Summary  Report  and  the  Indigenous  Consultation  Summary  Report.    The  Proponent  is 

committed  to  addressing,  to  the  best  of  their  abilities,  all  concerns  pertaining  to  this  proposed 

development and wind energy projects in general raised by local residents, community members and First 

Nation people. 

Consultation will continue throughout the life of the Project.  During the registration and public review 

period of the EIA document, the Proponent will be available within the community to answer questions 

and explain the content to community members. 

6.4 Regulatory 

The  Proponent  has  been  in  consultation  with Municipal,  Provincial,  and  Federal  Government  bodies 

regarding the proposed BWP, and will continue to do so throughout the development of the project. 
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 Municipal Consultation 

The Proponent has had formal and informal meetings to discuss the proposed Project.   A presentation 

was made to the Saint John City Council and Natural Forces has been present and answered questions in 

meetings for the Planning Advisory Committee.  Meetings with the councillors for the Lorneville area were 

held prior to being awarded the Project by SJE and will continue throughout the Project’s lifespan. 

The correspondence between the Proponent and municipalities has and will be recorded and included in 

the Public Consultation Summary Report. 

 Provincial Consultation 

The Proponent has met and discussed with various provincial organizations about the development of the 

BWP.  The scoping of this EIA document was designed in consultation with the DELG, DNRED, DTI and the 

Department of Aboriginal Affairs.  Consultation topics included: 

 Submission process and timelines; 

 Pre‐registration consultation; 

 Consultation efforts; and 

 Scoping and guidance of wildlife surveys and studies to conduct as part of the Project EIA; 

The proponent will maintain dialogue with provincial authorities when necessary throughout the duration 

of the Project. 

 Federal Consultation 

The  Proponent  has  consulted  or  consulted  guidance  documents  and  databases  from  various  Federal 

Government entities regarding the development and construction of the BWP.  ECCC, CWS, Navigation 

Canada, Transport Canada, and the DND were contacted.  Similar to their provincial counterparts, federal 

regulators have provided guidance in the preparation of this document, Project planning, and design. 

The Proponent will continue to engage Federal regulators, when required, throughout the development, 

construction, and operation of the BWP as appropriate. 

7 Follow Up Monitoring and Mitigation 
The purpose of this section is to describe the follow‐up ecological field surveys, management plans, and 

consultation,  which  the  Proponent  is  committed  to  undertake  should  it  be  required  during  the 

construction, operation or decommissioning phases of the Project. 

7.1 Post‐Construction Monitoring  

A post‐construction monitoring plan will be developed and implemented by a third‐party consultant in 

consultation with DNRED, DELG and CWS and will  follow the Post‐Construction Bat and Bird Mortality 
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Survey  Guidelines  for  Wind  Farm  Development  in  New  Brunswick  (DERD,  2011).    The  bird  and  bat 

monitoring plan will be designed to obtain information on the impacts to species and habitat use for birds 

and bats  for  a minimum of  two years  from  the  time  the  turbines become operational.    This plan will 

typically involve point count surveys at various locations around the site as well as mortality studies.  An 

annual report will be provided to authorities outlining the study methodologies and results of these post 

construction studies.  These reports will also be posted on the project website for public review. 

7.2 Mitigation 

 Bats 

Active turbine mitigation at wind farms can lead to a significant decrease in bat fatalities.  The mitigation 

involves increasing the turbine rotor ‘cut‐in’ speed, essentially preventing the rotor from spinning at low 

wind speeds when bats are most active. 

A mitigation scenario for this site may involve increasing the rotor cut‐in speed from 2 m/s to 5 m/s, from 

half hour before sunset to half hour after sunrise, during months of high bat migration activity.  Migration 

activity onsite will be confirmed once the pre‐construction surveys are completed.  An addendum to this 

EIA will be submitted with the final results of the bat studies. 

The Proponent may commit  to active mitigation  should  the post  construction carcass  searches  reveal 

higher than normal mortality levels of migratory tree bats on site.  Currently, it  is industry standard to 

conduct post construction carcass searches for at least two years at wind farms operating in the Maritimes 

to determine the mortality levels at the wind farm site. 

As there is already a mechanism in place to conduct post construction carcass monitoring, the Proponent 

will use this mechanism to review and assess the results of the post construction surveys.  Should it be 

determined, in consultation with DNRED and other bat researchers that in fact the wind farm is producing 

higher than normal bat fatalities, the Proponent, in collaboration with DNRED and DELG will discuss and 

implement an active mitigation program, the ultimate aim of which is to reduce bat fatalities on site. 

 Birds 

To  support  the  post‐construction  monitoring  and  ensure  impacts  are  addressed  appropriately,  an 

Adaptive Management Plan will be developed and will be implemented in consultation with DELG and 

applicable TRC members to mitigate any  impact to birds from the BWP.   The purpose of this Adaptive 

Management Plan is to address the risk of impacts to migrant avian species due to the turbine’s proposed 

height. 

The Adaptive Management Plan will: 

 support science‐based management of the Project to ensure wildlife and habitat impacts resulting 

from the Project are avoided, minimized, or offset; 
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 improve the understanding of interaction between wind turbines and migrant avian species using 

evidence‐based monitoring results in the field; and 

 ensure  that  mitigation  measures  are  implemented  as  required  and  that  these  measures  are 

evaluated and continually improved. 

Mitigation proposed as part of the Adaptive Management Plan may include the following: 

 Cause and effect analysis; 

 Extended monitoring program; 

 Increased reporting frequency; 

 Blade feathering; 

 Compensation for fatalities; and, 

 Extended monitoring program to determine mitigation effectiveness. 

In addition to post‐construction carcass monitoring and implementing an Adaptive Management Plan, the 

Proponent is participating in a regional radar and acoustic study to identify patterns of bird movements 

across  the  Province  of  New  Brunswick.    This  study will  examine  the  patterns  of movements  of  birds 

migrating  through  New  Brunswick  in  a  comprehensive  regional  study  led  by  Phil  Taylor  with  Acadia 

University and Bird Studies Canada.  The goal is to describe: 

 How the altitudinal density of migrant birds varies with topography, coastlines, time of year and 

weather; 

 How migrants behave in different weather conditions (i.e., storms and fog); and 

 How migrants use specific topographical features in New Brunswick such as the St. John River 

Valley and the Fundy coast. 

This study will also help better inform the wind industry about avian populations and migration patterns 

when siting wind farms in the future. 

 Shadow Flicker Mitigation 

As required in the Additional Information Requirements for Wind Turbines report for New Brunswick, a 

description of  the mitigation measures  to be used  to mitigate effects on sensitive  receptors has been 

presented.  Though no shadow flicker impacts are expected that exceed provincial regulations, mitigation 

can be implemented should observed impact be higher than predicted.  These measures include, turbine 

relocation and screening of receptors using vegetation and awnings. 

7.2.3.1 Tracking Shadow Flicker 

Should receptors experience shadow flicker and formalize a complaint, the complaint will be addressed 

following the Complaint Resolution Plan.  The steps included in the Complaint Resolution Plan describe 

the  study  that will  occur  following  a  complaint.    To  begin,  the  specific  date,  time,  and  local weather 

conditions will be noted for each incident of shadow flicker as well as the duration of the event.  Following 

this  step,  the Operation Team  for  the project will determine  the direction of  the wind  relative  to  the 
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receptor and the wind speed during the event.  Finally, the details of the event will be tracked to analyze 

the specific conditions that cause shadow flicker at a receptor. 

If the conditions causing shadow flicker are reoccurring and causing issues at the receptor, screening using 

vegetation and awnings may be considered to mitigate the situation. 

7.2.3.2 Screening  

Screening efforts are a feasible and effective mitigation measure for reducing shadow flicker impact.  It is 

proposed  that  if  receptors  experience  an  annoyingly  high  amount  of  shadow  flicker  impact  during 

operation, the Proponent could use screening methods that will provide shade to buildings and windows, 

effectively reducing shadow flicker annoyance.  

Screening can be accomplished with existing vegetation, revegetation, and planting additional vegetation 

to the area which is experiencing shadow flicker.  Similar, and sometimes better, results can be obtained 

by installing awnings over windows if it would be preferred by those experiencing the impact. 

8 Approval of the Undertaking 

8.1 Federal  

Federal environmental permits may be required  for  the BWP for such as activities  that may require a 

harmful alteration, disruption or description of fish habitat permit.   Approval from Navigation Canada, 

Transportation Canada, and the DND will be required for aviation and military safety.   

Consultation with Federal authorities has been ongoing with Navigation Canada, Transport Canada, and 

the Department of National Defence. 

8.2 Provincial 

The  EIA  process,  as  required  under  the  provincial Clean  Environment  Act  is  a  Proponent‐driven,  self‐

assessment  process.    The  Proponent  is  responsible  for  determining  if  the  EIA  process  applies  to  the 

Project, what category the Project belongs to and when the EIA process should be initiated. 

Under  Section  31.1  of  the  Clean  Environment  Act,  the Environmental  Impact  Assessment  Regulations 

classify new Projects or ‘Undertakings’ under one of three categories, Category 1, 2, or 3 undertakings.  

According to Schedule A of these regulations, all electric power generating facilities with a production 

rating of three megawatts or more falls within paragraph (b) and is classified as a Category 1 undertaking.  

The rated capacity for the BWP is 20 ‐ 40 MW and is therefore a Category 1 undertaking.  

Numerous guidance documents were referred to in the preparation of this EIA.  All guidance documents 

used throughout this report are provided in Section 11. 
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8.3  Permitting 

A  number  of  provincial  permits  are  required  to  progress  the  various  stages  of  development  and 

construction of a wind  farm.   A  list of  the required provincial permits  is  shown  in Table 8‐1, although 

additional permits may be required following continued stakeholder consultation. 

Table 8‐1: Federal and provincial permitting requirements. 

Permit Required  Permitting Authority  Status 

Archaeology Field Research 

Permit 

Provincial Tourism Heritage and Culture  To be 

obtained 

Special Move Permit  Provincial Transportation and Infrastructure  To be 

obtained 

Highway Usage Permit  Provincial Transportation and Infrastructure  To be 

obtained 

Access Road Permit  Provincial Transportation and Infrastructure  To be 

obtained 

Transportation Plan  Provincial Transportation and Infrastructure  To be 

completed 

by 

appropriate 

contractor 

Environmental Impact 

Assessment 

Provincial Department of Environment and Local 

Government 

In Progress 

Work Within a Highway Right 

of Way 

Provincial Transportation and Infrastructure  To be 

obtained 

Watercourse and Wetland 

Alteration 

Provincial Environment and Local Government  To be 

Obtained 

Harmful Alteration Disruption 

and/or Destruction 

Authorization 

Department of Fisheries and Oceans  To be 

obtained if 

required. 

Aeronautical Obstruction 

Clearance Permit 

Transport Canada  In Progress 

Land Use permit  Navigation Canada  In Progress 
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Permit Required  Permitting Authority  Status 

License of Occupation to 

Explore 

Energy and Resource Development  Being 

assigned to 

Natural 

Forces 

Option Agreement  Energy and Resource Development  Being 

assigned to 

Natural 

Forces 

Crown Land Wind Farm Lease  Energy and Resource Development  To be 

obtained 

License of Occupation for 

Construction and Operation 

Energy and Resource Development  To be 

obtained 

Work permit  Energy and Resource Development  To be 

obtained 

Cutting Permit  Energy and Resource Development  To be 

obtained 

Table 8‐2 lists the municipal permits and authorizations required.   Additional permits may be required 

following further consultation with municipal stakeholders.  

Table 8‐2: Municipal permitting requirements. 

Permit Required  Permitting Authority  Status 

Building Permit  City of Saint John  To be obtained 

Development Permit  City of Saint John  To be obtained 
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9 Signature  
Table 9‐1 below defines the concluding signature of this EIA for Natural Forces Development Limited. 

Table 9‐1: Signature Declaration 

EIA TO BE CONDUCTED BY:   Natural Forces Development Limited 

PROPONENT:   

PROPONENT SIGNATURE: 

 

 

 

Robert Apold, Director 

DATE:  February 11, 2020 

10 Closure 
Many  adaptation  and mitigation  options  can  help  address  climate  change  though  no  single  option  is 

sufficient by itself.  Substantial emissions reductions over the next few decades and a near zero emissions 

of carbon dioxide and other long‐lived greenhouse gasses by the end of the 21st century is required to 

limit warming  to  below 2°C  relative  to  pre‐industrial  levels  (IPCC,  2014).    The  BWP  and  other  similar 

projects represent an integral part of a global effort to reach these reduction targets. 

A thorough analysis of the Project components and activities has been carried out for the construction, 

operation and decommissioning phases of the Project.  Baseline existing environmental characteristics of 

the region, with the exception of bat surveys, fall bird surveys that are still ongoing, archaeological shovel 

tests, and monitoring the collection line access routes have been documented and the VEC’s have been 

assessed.  Consultation has been undertaken with a wide variety of stakeholders to gauge the full range 

of impacts and concerns with regards to the Project.  The impact of the Project on the local environment 

has been evaluated based on these criteria.  Mitigative measures have been presented and adopted in an 

effort to reduce the significance of residual impact as a result of the Project’s activities.  Cumulative effects 

of the Project on the environment due to other regional Projects and activities have also been identified 

and  assessed.    From  the  data  presented  thus  far  in  the  EIA  process,  there  are  no  significant  residual 

environmental  effects  predicted  for  the  construction,  operation,  and  decommissioning  phases  of  the 

proposed BWP. 

The following benefits would result due to the BWP and are considered as advantages of the Project: 
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 Production of emission‐free energy, which will displace energy produced from fossil fuels in New 

Brunswick; 

 Help New Brunswick meet its renewable energy regulations and targets for 2020; 

 Help decrease anthropogenic induced climate change, which has been proven beyond a doubt to 

be putting our entire human civilization at risk; 

 Increased revenue for the province and City of Saint John through payment of annual property 

taxes by the Project Proponent; 

 Increased revenue for local businesses due to activities surrounding the construction, operation 

and decommissioning phases of the Project; and 

 Creation of additional employment in the region during the entire Project life. 

The BWP provides an excellent opportunity to transform fragmented habitat into a productive source of 

renewable energy providing source diversity while meeting increasing energy demands.  The Proponent 

wishes to develop the proposed BWP with the intent of helping New Brunswick meet its renewable energy 

regulations and targets while providing local economic benefits.  The Proponent is pleased to provide this 

EIA to the Environmental Science & Protection Division of the DELG and looks forward to working with 

provincial regulators to progress the BWP to a construction ready stage. 
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1. Introduction 

Natural Forces has undertaken a noise impact assessment for the proposed 10 turbine Burchill Wind 
Project site to assess the impact of the sound emissions on the dwellings, seasonal homes, and local 
businesses surrounding the project. A map of the project area with the proposed wind turbine generator 
(WTG) layout is included in Appendix A.  
 
The noise assessment was conducted using the ISO 9613-2: Acoustics – Attenuation of sound during 
propagation outdoors – Part 2: General method of calculation model within the Decibel module of the 
software package, windPRO version 3.1.  

1.1. Noise guidelines 

New Brunswick has set recommended sound criteria for wind turbines in the Additional Information 
Requirements for Wind Turbines document created to outline additional requirements to the 
Environmental Impact Assessment Regulation. The recommendations are outlined in Table 1. These sound 
criteria have been used for this assessment.  
 

Table 1: Recommended Sound Criteria for Wind Turbines (Additional Information Requirements for Wind Turbines). 

Wind Speed (m/s) 4 5 6 7 8 9 10 11 

Wind Turbine Noise Criteria [dB(A)] 40 40 40 43 45 49 51 53 

 

1.2. Receptors  

There are 510 receptors located within 3.5 km of the turbine locations that consist of year-long dwellings, 
seasonal dwellings, and local businesses. They have been identified based on online geographical data 
from the Data Catalogue available on the Service New Brunswick website and cross referenced with aerial 
photography, as well as site visits. The geographical coordinates of these receptors are included in 
Appendix B. A map of the project area with the receptors is included in Appendix A.  

1.3. Turbine Model 

The turbine model used for the assessment is the Enercon E-141 EP4, a 4.2 MW machine. This turbine 
model has a hub height of 135 m and a rotor diameter of 141 m.  The geographical coordinates of the 10 
proposed turbines are included in Appendix B. There are no existing or proposed wind farms within 10 
kilometers of the project; therefore, it is unlikely any cumulative WTG noise effects will occur external to 
the project.   
 
Should the turbine model change, a new noise assessment will be conducted.  
 

2.  Noise Impact Assessment Methodology 

The sound pressure level was calculated at each point of reception using the Decibel module of WindPRO 
v.3.1, which uses the ISO 9613-2 model “Attenuation of sound during propagation outdoors, Part 2: A 
general method of calculation”.  The calculations were performed using the Enercon E-141 EP4, 4.2 MW 
wind turbine generators with a hub height of 135 m.  
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2.1. Worst Case Noise Assessment 

The worst case noise assessment followed a conservative methodology in calculating noise levels by 
assuming downwind propagation is occurring simultaneously in all directions of the wind turbine. In 
reality, noise propagation in an upwind direction would result in a significant reduction of noise levels at 
any receptor located upwind from the turbine. This means that the resulting sound levels from the 
assessment are likely calculated as higher than they would be experienced. 
 
As another conservative measure, no attenuation was considered from topographical shielding for objects 
(such as barns, trees, buildings, etc.) located between the turbines and receptors. A global ground 
attenuation of 0 was input, which represents a ground area that is covered in glass, to produce the worst-
case scenario for noise impacts.  
 
No correction for special audible characteristics, such as clearly audible tones, impulses, or modulation of 
sound levels, was made as part of this assessment. These are not common characteristics of modern WTGs 
in a well-designed wind farm. It is common that WTG manufacturers guarantee the absence of tonal noise 
produced by the WTG.  Furthermore, impulses and modulation of sound levels from the wind farm under 
normal conditions would not be of a level to necessitate the application of any penalty.  
 

2.2. Realistic Case Noise Assessment 

The realistic case noise assessment largely follows the same methodology as the worst case assessment 
but includes modeling of the local ground cover. Within the ISO 9613-2 General model, the Ground 
Attenuation parameter was changed to Alternative. This option is described as using “the orographic 
shape of the terrain to assess the ground attenuation by calculating the average vertical distance line-of-
sight between receptor and hub of the turbine and the terrain between the two points.” In this way, a 
valley between the two points will cause a low attenuation whereas a hill will cause a high attenuation. 
 

3.  Results of Noise Impact Assessment 

The results of the worst case noise prediction model for the receptors that are predicted to receive the 
highest sound levels are summarized in Table 2. The full results from windPRO are included in Appendix 
B. Table 2 demonstrates that there are two receptors that experience a maximum sound level of over 40 
dB(A) from the proposed wind farm in the worst case scenario model. These two receptors are local 
businesses within the Spruce Lake Industrial Park. When the realistic case noise assessment was 
conducted, only one receptor exceeded the guidelines.  
 
The worst case sound levels at all the remaining 508 receptors are in compliance with the Additional 
Information Requirements for Wind Turbines document created to outline additional requirements to the 
Environmental Impact Assessment Regulation specifically for wind turbines. Table 2 shows the maximum 
modeled sound levels that are predicted to be experienced at each receptor for any wind speed from 4.0 
m/s to 12.0 m/s.  
 
More detailed results for the two receptors that exceed the worst case sound levels receptors (receptors 
E and F) are included in Table 3. Under the worst case assessment scenario, these results demonstrate 
that the requirements are only slightly exceeded at a wind speed of 5.0 m/s for receptor E.  Again in the 



Burchill Wind Project 

Noise Impact Assessment  

February 2020 

 

5 

 

worst case assessment scenario, the requirements at receptor F are only slightly exceeded at wind speeds 
of 5.0, 6.0, and 7.0 m/s. Under the realistic case noise assessment, the exceedance is reduced to wind 
speeds of 5.0 and 6.0 m/s for receptor F. The highest worst case scenario exceedance of the requirements 
is experienced by receptor F, which amounts to 3.1 dB(A) over the requirement at 6.0 m/s wind speeds.  
 

Table 2: Wind turbine noise impact assessment summary of the 22 receptors predicted to receive the highest 
impact for any wind speed modelled between and including 4 to 12 m/s.  

Receptor 
ID 

Worst Case  
Max Sound 

Level from WTG 
[dB(A)]  

Realistic Case 
Max Sound 

Level from WTG 
[dB(A)] 

Compliance with New 
Brunswick’s 

Requirements 
(under worst case 

assessment) 

Compliance with New 
Brunswick’s 

Requirements 
(under realistic case 

assessment) 

F 44.6 42.7 No No 

E 42.2 39.7 No Yes 

D 38.1 36.8 Yes Yes 

NL 37.3 33.4 Yes Yes 

NK 37.2 33.2 Yes Yes 

IE 37.0 33.1 Yes Yes 

IF 37.0 33.1 Yes Yes 

NV 36.5 32.5 Yes Yes 

IG 36.4 32.4 Yes Yes 

NT 36.2 32.2 Yes Yes 

C 36.1 34.1 Yes Yes 

B 36.0 34.0 Yes Yes 

GH 35.9 31.9 Yes Yes 

BY 35.8 31.8 Yes Yes 

BZ 35.6 31.6 Yes Yes 

CA 35.6 31.6 Yes Yes 

CZ 35.5 31.5 Yes Yes 

DR 35.5 31.4 Yes Yes 

IJ 35.2 31.2 Yes Yes 

IH 35.1 31.1 Yes Yes 

IK 35.1 31.0 Yes Yes 

II 35.0 30.9 Yes Yes 

 
Table 3: Detailed results for the receptors E and F. Values exceeding the requirements are shown in red. 

Receptor Wind Speed  
[m/s] 

New Brunswick’s 
Sound Level 
Requirement 

[dB(A)] 

Worst Case 
Maximum Sound 

Level 
[dB(A)] 

Realistic Case 
Maximum Sound 

Level  
[dB(A)] 

E 4.0 40.0 35.0 33.4 

5.0 40.0 39.6 37.9 

6.0 40.0 41.1 39.4 
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7.0 43.0 41.4 39.7 

8.0 45.0 41.4 39.7 

9.0 49.0 41.4 39.7 

10.0 51.0 41.4 39.7 

11.0 53.0 41.4 39.7 

F 4.0 40.0 37.1 36.4 

5.0 40.0 41.7 40.9 

6.0 40.0 43.1 42.4 

7.0 43.0 43.4 42.7 

8.0 45.0 43.4 42.7 

9.0 49.0 43,4 42.7 

10.0 51.0 43.4 42.7 

11.0 53.0 43.4 42.7 

 
4.  Discussion 

The receptors exceeding the requirements under worst case conditions are two buildings in the Spruce 
Lake Industrial Park. These buildings are owned by Simpson Truck & Tractor Parts (receptor E), a heavy 
equipment parts supplier and steel distributor, and GFL Environmental (receptor F), a waste management 
company. The GFL Environmental building is a warehouse-style building. The Simpson Truck & Tractor 
Parts building is an office/warehouse style building. Photos of these buildings are included in Figure 1 and 
Figure 2. Both of these businesses will be engaged to assess how these buildings are used, any sound level 
concerns, and mitigation strategies, if necessary. 
 
In addition to other industrial land uses nearby and heavy equipment traffic in the area, there is an asphalt 
plant and operating pit adjacent to these buildings. Because of the industrial nature of the area, the sound 
levels are naturally quite high, which is predicted to result in the noise levels from the WTGs to be 
negligible.  
 

  
Figure 1: The Simpson Truck and Tractor Parts building (receptor E). 
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Figure 2: The GFL Environmental building (receptor F). 

 

5. Conclusions and Recommendations 

Natural Forces has completed worst case and realistic noise assessments to evaluate the noise impact of 
the proposed Burchill Wind Project on the identified receptors located within 3.5 km of the proposed WTG 
locations.   
 
Based on the parameters used to run the windPRO noise prediction model, it has been shown that in the 
worst case scenario the predicted sound pressure levels emitted by the proposed WTG model in the 10-
turbine layout are less than 40 dB(A) at the majority of the nearby receptors, including all of the residential 
dwellings. There are two industrial buildings that experience maximum sound pressure levels above 40 
dB(A) in the worst case scenario. In the more realistic scenario, only one of the industrial buildings is 
modeled to experience sound pressure levels above 40 dB(A).  
 
Given the industrial nature of these two buildings and the surrounding land uses, it is not expected that 
sound levels from the WTGs will be of concern. Regardless, these two businesses will be engaged to assess 
impact. 
 
Aside from these two industrial buildings, this assessment demonstrates compliance with the Additional 
Information Requirements for Wind Turbines document created to support the New Brunswick 
Environmental Impact Assessment Regulation, most notably for all residential buildings in the area.  
 

 References 

New Brunswick Ministry of Environment and Local Government. Environmental Impact Assessment 
Regulation – Clean Environment Act. New Brunswick.  
 

New Brunswick Ministry of Environment and Local Government. Additional Information Requirements 
For Wind Turbines– Clean Environment Act. New Brunswick.  
 

Enercon GmbH ed. (2017). Data Sheet – Enercon Wind Energy Converter E-138 EP3. Germany.  
 

International Organization for Standardization (1996). ISO 9613-2: Acoustics – Attenuation of sound 
during propagation outdoors – Part 2: General method of calculation. WindPRO. 
 

Ontario Ministry of the Environment (2008). Noise guidelines for wind farms.



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX A: 
 

Site Layout Map with Sound Levels 



!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User
Community

Date: February 4, 2020
Coordinate System: UTM Zone 19, Northern Hemisphere

1:25,000

±

Burchill Wind Project
Noise Level Assessment

20 dB(A)
30 dB(A)
35 dB(A)
40 dB(A)
45 dB(A)
50 dB(A)

20 dB(A)
30 dB(A)
35 dB(A)
40 dB(A)
45 dB(A)
50 dB(A)

0 0.6 1.20.3
Kilometers

Legend

Worst Case Noise Levels at
10 m/s Wind Speed:

!. Proposed Turbine Locations
Residences
Industrial Buildings

Realistic Case Noise Levels at
10 m/s Wind Speed:



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX B: 
 

WindPRO v3.1, Decibel Module Calculation Results: 
Worst Case 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



windPRO 3.1.633  by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO2020-01-31 12:01 PM / 1

Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
Calculated:

2020-01-31 12:01 PM/3.1.633

DECIBEL - Main Result

Calculation: Noise: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

Noise calculation model:

 ISO 9613-2 General

Wind speed:

 4.0 m/s - 12.0 m/s, step 1.0 m/s

Ground attenuation:

 None

Meteorological coefficient, C0:

 0.0 dB

Type of demand in calculation:

 1: WTG noise is compared to demand (DK, DE, SE, NL etc.)

Noise values in calculation:

 All noise values are mean values (Lwa) (Normal)

Pure tones:

 Fixed penalty added to source noise of WTGs with pure tones: 0.0 dB(A)

Height above ground level, when no value in NSA object:

 4.5 m Don't allow override of model height with height from NSA object

Deviation from "official" noise demands. Negative is more restrictive,

positive is less restrictive.:

 0.0 dB(A)

Scale 1:200,000

New WTG Noise sensitive area

WTGs

WTG type Noise data

Easting Northing Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Creator Name First LwaRef Last LwaRef Pure

rated diameter height wind wind tones

speed speed

[m] [kW] [m] [m] [m/s] [dB(A)] [m/s] [dB(A)]

1 719,709 5,005,535 64.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

2 720,289 5,005,088 53.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

3 720,016 5,005,984 77.3 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

4 720,470 5,006,608 68.4 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

5 720,839 5,007,111 61.6 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

6 720,981 5,007,866 52.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

7 719,557 5,007,215 54.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

8 719,859 5,008,188 58.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

9 720,873 5,008,786 62.9 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

10 720,849 5,009,426 65.8 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

h) Generic octave distribution used

Calculation Results

Sound level

Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

A Noise sensitive point: User defined (1) 719,904 5,003,839 14.0 4.5 40.0 35.0 616 Yes

B Noise sensitive point: User defined (2) 719,848 5,004,109 26.4 4.5 40.0 36.8 372 Yes

C Noise sensitive point: User defined (3) 719,918 5,004,111 22.0 4.5 40.0 37.0 350 Yes

D Noise sensitive point: User defined (4) 719,846 5,004,387 30.9 4.5 40.0 39.2 112 Yes

E Noise sensitive point: User defined (5) 721,483 5,009,479 49.8 4.5 40.0 41.4 -93 No

F Noise sensitive point: User defined (6) 721,351 5,009,324 56.9 4.5 40.0 43.4 -264 No

G Noise sensitive point: User defined (7) 723,705 5,007,599 21.8 4.5 40.0 30.1 1,927 Yes

H Noise sensitive point: User defined (8) 723,715 5,007,566 23.5 4.5 40.0 30.0 1,940 Yes

I Noise sensitive point: User defined (9) 723,724 5,007,532 25.5 4.5 40.0 30.0 1,950 Yes

J Noise sensitive point: User defined (10) 723,731 5,007,502 26.8 4.5 40.0 30.0 1,959 Yes

K Noise sensitive point: User defined (11) 723,708 5,007,057 58.0 4.5 40.0 29.9 1,989 Yes

L Noise sensitive point: User defined (12) 722,428 5,012,058 54.0 4.5 40.0 26.3 2,413 Yes

M Noise sensitive point: User defined (13) 723,650 5,007,287 35.5 4.5 40.0 30.2 1,901 Yes

N Noise sensitive point: User defined (14) 722,830 5,010,790 32.7 4.5 40.0 29.2 1,729 Yes

O Noise sensitive point: User defined (15) 723,905 5,007,805 23.1 4.5 40.0 29.3 2,122 Yes

P Noise sensitive point: User defined (16) 722,575 5,009,383 27.3 4.5 40.0 33.7 941 Yes

Q Noise sensitive point: User defined (17) 722,462 5,011,996 52.3 4.5 40.0 26.4 2,379 Yes

R Noise sensitive point: User defined (18) 722,479 5,012,010 51.9 4.5 40.0 26.3 2,400 Yes

S Noise sensitive point: User defined (19) 722,492 5,012,024 51.6 4.5 40.0 26.3 2,418 Yes

T Noise sensitive point: User defined (20) 722,505 5,012,036 51.1 4.5 40.0 26.2 2,435 Yes

U Noise sensitive point: User defined (21) 722,519 5,012,047 50.9 4.5 40.0 26.2 2,452 Yes

V Noise sensitive point: User defined (22) 722,535 5,012,061 50.8 4.5 40.0 26.1 2,473 Yes

W Noise sensitive point: User defined (23) 722,551 5,012,071 50.7 4.5 40.0 26.0 2,490 Yes

To be continued on next page...
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Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

X Noise sensitive point: User defined (24) 722,573 5,012,090 50.8 4.5 40.0 26.0 2,518 Yes

Y Noise sensitive point: User defined (25) 722,570 5,012,118 52.3 4.5 40.0 25.9 2,539 Yes

Z Noise sensitive point: User defined (26) 722,564 5,012,135 53.2 4.5 40.0 25.8 2,551 Yes

AA Noise sensitive point: User defined (27) 722,556 5,012,157 54.0 4.5 40.0 25.8 2,565 Yes

AB Noise sensitive point: User defined (28) 722,565 5,012,177 53.9 4.5 40.0 25.7 2,587 Yes

AC Noise sensitive point: User defined (29) 722,574 5,012,160 53.3 4.5 40.0 25.8 2,577 Yes

AD Noise sensitive point: User defined (30) 722,581 5,012,144 52.8 4.5 40.0 25.8 2,567 Yes

AE Noise sensitive point: User defined (31) 722,587 5,012,128 52.1 4.5 40.0 25.8 2,557 Yes

AF Noise sensitive point: User defined (32) 722,594 5,012,112 51.0 4.5 40.0 25.9 2,547 Yes

AG Noise sensitive point: User defined (33) 722,599 5,012,089 49.7 4.5 40.0 25.9 2,531 Yes

AH Noise sensitive point: User defined (34) 722,595 5,012,080 49.5 4.5 40.0 26.0 2,520 Yes

AI Noise sensitive point: User defined (35) 722,579 5,012,065 50.0 4.5 40.0 26.0 2,500 Yes

AJ Noise sensitive point: User defined (36) 722,567 5,012,054 50.0 4.5 40.0 26.1 2,484 Yes

AK Noise sensitive point: User defined (37) 722,550 5,012,040 50.0 4.5 40.0 26.1 2,463 Yes

AL Noise sensitive point: User defined (38) 722,535 5,012,027 50.0 4.5 40.0 26.2 2,444 Yes

AM Noise sensitive point: User defined (39) 722,520 5,012,015 50.4 4.5 40.0 26.3 2,426 Yes

AN Noise sensitive point: User defined (40) 722,505 5,012,004 51.1 4.5 40.0 26.3 2,408 Yes

AO Noise sensitive point: User defined (41) 722,492 5,011,992 51.4 4.5 40.0 26.4 2,391 Yes

AP Noise sensitive point: User defined (42) 722,486 5,011,987 51.6 4.5 40.0 26.4 2,384 Yes

AQ Noise sensitive point: User defined (43) 722,471 5,011,974 51.9 4.5 40.0 26.5 2,364 Yes

AR Noise sensitive point: User defined (44) 722,454 5,011,968 52.3 4.5 40.0 26.5 2,351 Yes

AS Noise sensitive point: User defined (45) 722,443 5,011,968 52.8 4.5 40.0 26.5 2,345 Yes

AT Noise sensitive point: User defined (46) 722,567 5,012,127 52.8 4.5 40.0 25.9 2,546 Yes

AU Noise sensitive point: User defined (47) 722,561 5,012,146 53.6 4.5 40.0 25.8 2,558 Yes

AV Noise sensitive point: User defined (48) 722,550 5,012,164 54.2 4.5 40.0 25.8 2,568 Yes

AW Noise sensitive point: User defined (49) 722,569 5,012,169 53.6 4.5 40.0 25.7 2,582 Yes

AX Noise sensitive point: User defined (50) 722,577 5,012,153 53.1 4.5 40.0 25.8 2,573 Yes

AY Noise sensitive point: User defined (51) 722,584 5,012,135 52.5 4.5 40.0 25.8 2,561 Yes

AZ Noise sensitive point: User defined (52) 722,591 5,012,119 51.5 4.5 40.0 25.8 2,552 Yes

BA Noise sensitive point: User defined (53) 722,494 5,009,513 25.4 4.5 40.0 33.9 889 Yes

BB Noise sensitive point: User defined (54) 723,318 5,008,114 16.7 4.5 40.0 31.5 1,546 Yes

BC Noise sensitive point: User defined (55) 722,207 5,010,623 35.4 4.5 40.0 31.7 1,144 Yes

BD Noise sensitive point: User defined (56) 722,206 5,011,151 42.9 4.5 40.0 29.7 1,535 Yes

BE Noise sensitive point: User defined (57) 722,505 5,012,173 55.5 4.5 40.0 25.8 2,552 Yes

BF Noise sensitive point: User defined (58) 722,575 5,012,101 51.3 4.5 40.0 25.9 2,528 Yes

BG Noise sensitive point: User defined (59) 722,563 5,012,078 50.6 4.5 40.0 26.0 2,502 Yes

BH Noise sensitive point: User defined (60) 722,177 5,010,473 33.5 4.5 40.0 32.4 1,022 Yes

BI Noise sensitive point: User defined (61) 722,543 5,012,065 50.7 4.5 40.0 26.1 2,481 Yes

BJ Noise sensitive point: User defined (62) 722,189 5,010,508 33.9 4.5 40.0 32.2 1,054 Yes

BK Noise sensitive point: User defined (63) 722,118 5,010,514 36.5 4.5 40.0 32.4 1,004 Yes

BL Noise sensitive point: User defined (64) 722,583 5,009,338 26.1 4.5 40.0 33.8 941 Yes

BM Noise sensitive point: User defined (65) 723,278 5,008,693 13.8 4.5 40.0 31.4 1,570 Yes

BN Noise sensitive point: User defined (66) 722,126 5,010,473 35.3 4.5 40.0 32.6 983 Yes

BO Noise sensitive point: User defined (67) 722,306 5,010,883 38.7 4.5 40.0 30.4 1,397 Yes

BP Noise sensitive point: User defined (68) 722,159 5,011,181 45.6 4.5 40.0 29.7 1,531 Yes

BQ Noise sensitive point: User defined (69) 722,450 5,012,119 56.0 4.5 40.0 26.1 2,477 Yes

BR Noise sensitive point: User defined (70) 722,021 5,010,483 40.2 4.5 40.0 32.9 913 Yes

BS Noise sensitive point: User defined (71) 723,606 5,007,472 26.1 4.5 40.0 30.4 1,837 Yes

BT Noise sensitive point: User defined (72) 722,588 5,012,073 49.5 4.5 40.0 26.0 2,511 Yes

BU Noise sensitive point: User defined (73) 723,355 5,006,965 42.2 4.5 40.0 31.2 1,656 Yes

BV Noise sensitive point: User defined (74) 722,047 5,010,520 39.9 4.5 40.0 32.7 958 Yes

BW Noise sensitive point: User defined (75) 722,283 5,010,734 35.4 4.5 40.0 31.0 1,276 Yes

BX Noise sensitive point: User defined (76) 722,942 5,006,315 42.1 4.5 40.0 32.3 1,411 Yes

BY Noise sensitive point: User defined (77) 722,090 5,005,804 51.9 4.5 40.0 35.2 858 Yes

BZ Noise sensitive point: User defined (78) 722,134 5,005,833 50.2 4.5 40.0 35.0 883 Yes

CA Noise sensitive point: User defined (79) 722,171 5,005,912 47.5 4.5 40.0 35.0 877 Yes

CB Noise sensitive point: User defined (80) 723,845 5,008,008 12.9 4.5 40.0 29.5 2,066 Yes

CC Noise sensitive point: User defined (81) 723,342 5,008,144 16.2 4.5 40.0 31.4 1,572 Yes

CD Noise sensitive point: User defined (82) 722,783 5,012,327 52.0 4.5 40.0 25.0 2,830 Yes

CE Noise sensitive point: User defined (83) 723,645 5,007,345 32.2 4.5 40.0 30.2 1,889 Yes

CF Noise sensitive point: User defined (84) 723,194 5,012,381 46.9 4.5 40.0 24.2 3,112 Yes

CG Noise sensitive point: User defined (85) 722,570 5,012,502 47.4 4.5 40.0 24.8 2,869 Yes

CH Noise sensitive point: User defined (86) 724,085 5,007,420 21.9 4.5 40.0 28.7 2,319 Yes

CI Noise sensitive point: User defined (87) 722,723 5,009,359 16.1 4.5 40.0 33.0 1,083 Yes

To be continued on next page...
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Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

CJ Noise sensitive point: User defined (88) 722,695 5,009,277 18.1 4.5 40.0 33.3 1,041 Yes

CK Noise sensitive point: User defined (89) 722,279 5,010,247 28.2 4.5 40.0 32.8 970 Yes

CL Noise sensitive point: User defined (90) 723,291 5,008,372 14.3 4.5 40.0 31.5 1,548 Yes

CM Noise sensitive point: User defined (91) 723,047 5,008,694 18.9 4.5 40.0 32.4 1,340 Yes

CN Noise sensitive point: User defined (92) 722,828 5,010,849 32.1 4.5 40.0 29.0 1,763 Yes

CO Noise sensitive point: User defined (93) 723,403 5,012,633 46.7 4.5 40.0 23.3 3,439 Yes

CP Noise sensitive point: User defined (94) 722,300 5,010,516 31.7 4.5 40.0 31.8 1,143 Yes

CQ Noise sensitive point: User defined (95) 722,785 5,012,282 52.0 4.5 40.0 25.1 2,793 Yes

CR Noise sensitive point: User defined (96) 722,415 5,005,967 46.0 4.5 40.0 34.0 1,067 Yes

CS Noise sensitive point: User defined (97) 722,747 5,012,558 52.0 4.5 40.0 24.4 3,006 Yes

CT Noise sensitive point: User defined (98) 722,381 5,005,957 46.3 4.5 40.0 34.2 1,041 Yes

CU Noise sensitive point: User defined (99) 723,185 5,007,880 21.1 4.5 40.0 32.1 1,401 Yes

CV Noise sensitive point: User defined (100) 722,542 5,006,060 43.1 4.5 40.0 33.6 1,139 Yes

CW Noise sensitive point: User defined (101) 723,123 5,008,422 22.4 4.5 40.0 32.2 1,389 Yes

CX Noise sensitive point: User defined (102) 723,110 5,008,482 23.4 4.5 40.0 32.2 1,384 Yes

CY Noise sensitive point: User defined (103) 723,206 5,008,079 19.5 4.5 40.0 32.0 1,431 Yes

CZ Noise sensitive point: User defined (104) 722,189 5,009,721 28.9 4.5 40.0 35.0 654 Yes

DA Noise sensitive point: User defined (105) 722,015 5,011,242 51.6 4.5 40.0 29.8 1,503 Yes

DB Noise sensitive point: User defined (106) 722,203 5,010,951 41.1 4.5 40.0 30.4 1,378 Yes

DC Noise sensitive point: User defined (107) 722,438 5,011,850 47.9 4.5 40.0 26.9 2,242 Yes

DD Noise sensitive point: User defined (108) 722,597 5,012,103 50.4 4.5 40.0 25.9 2,542 Yes

DE Noise sensitive point: User defined (109) 723,107 5,008,636 19.7 4.5 40.0 32.1 1,397 Yes

DF Noise sensitive point: User defined (110) 722,884 5,008,878 6.2 4.5 40.0 32.9 1,187 Yes

DG Noise sensitive point: User defined (111) 724,203 5,007,832 11.5 4.5 40.0 28.3 2,419 Yes

DH Noise sensitive point: User defined (112) 722,301 5,010,464 30.7 4.5 40.0 31.9 1,111 Yes

DI Noise sensitive point: User defined (113) 723,519 5,007,254 33.6 4.5 40.0 30.7 1,775 Yes

DJ Noise sensitive point: User defined (114) 724,154 5,007,894 11.0 4.5 40.0 28.5 2,370 Yes

DK Noise sensitive point: User defined (115) 723,410 5,007,018 42.7 4.5 40.0 31.0 1,702 Yes

DL Noise sensitive point: User defined (116) 724,002 5,007,938 16.7 4.5 40.0 29.0 2,219 Yes

DM Noise sensitive point: User defined (117) 722,301 5,010,581 32.7 4.5 40.0 31.5 1,186 Yes

DN Noise sensitive point: User defined (118) 722,743 5,009,483 13.7 4.5 40.0 32.7 1,125 Yes

DO Noise sensitive point: User defined (119) 722,575 5,010,167 30.0 4.5 40.0 31.8 1,186 Yes

DP Noise sensitive point: User defined (120) 722,529 5,009,148 30.6 4.5 40.0 34.3 859 Yes

DQ Noise sensitive point: User defined (121) 723,228 5,007,713 9.1 4.5 40.0 32.0 1,445 Yes

DR Noise sensitive point: User defined (122) 722,153 5,005,809 49.9 4.5 40.0 34.9 911 Yes

DS Noise sensitive point: User defined (123) 723,103 5,012,382 48.5 4.5 40.0 24.4 3,057 Yes

DT Noise sensitive point: User defined (124) 723,139 5,012,416 48.5 4.5 40.0 24.2 3,106 Yes

DU Noise sensitive point: User defined (125) 722,271 5,010,220 27.9 4.5 40.0 32.9 949 Yes

DV Noise sensitive point: User defined (126) 722,270 5,010,077 26.3 4.5 40.0 33.4 872 Yes

DW Noise sensitive point: User defined (127) 722,387 5,010,086 26.8 4.5 40.0 32.9 981 Yes

DX Noise sensitive point: User defined (128) 722,473 5,010,119 28.0 4.5 40.0 32.4 1,073 Yes

DY Noise sensitive point: User defined (129) 722,713 5,012,567 50.0 4.5 40.0 24.5 2,996 Yes

DZ Noise sensitive point: User defined (130) 722,723 5,012,591 49.8 4.5 40.0 24.4 3,022 Yes

EA Noise sensitive point: User defined (131) 722,721 5,012,509 52.0 4.5 40.0 24.6 2,951 Yes

EB Noise sensitive point: User defined (132) 722,252 5,009,832 25.6 4.5 40.0 34.3 750 Yes

EC Noise sensitive point: User defined (133) 723,467 5,007,373 26.0 4.5 40.0 30.9 1,709 Yes

ED Noise sensitive point: User defined (134) 722,235 5,011,805 53.8 4.5 40.0 27.4 2,097 Yes

EE Noise sensitive point: User defined (135) 721,580 5,011,258 60.0 4.5 40.0 30.5 1,320 Yes

EF Noise sensitive point: User defined (136) 721,544 5,011,295 60.4 4.5 40.0 30.4 1,341 Yes

EG Noise sensitive point: User defined (137) 723,728 5,007,393 30.5 4.5 40.0 30.0 1,966 Yes

EH Noise sensitive point: User defined (138) 723,264 5,006,883 38.7 4.5 40.0 31.5 1,580 Yes

EI Noise sensitive point: User defined (139) 723,250 5,006,850 39.0 4.5 40.0 31.5 1,572 Yes

EJ Noise sensitive point: User defined (140) 723,229 5,006,798 39.4 4.5 40.0 31.6 1,560 Yes

EK Noise sensitive point: User defined (141) 724,027 5,007,819 22.5 4.5 40.0 28.9 2,243 Yes

EL Noise sensitive point: User defined (142) 724,030 5,007,797 23.2 4.5 40.0 28.9 2,247 Yes

EM Noise sensitive point: User defined (143) 723,503 5,007,212 35.1 4.5 40.0 30.7 1,765 Yes

EN Noise sensitive point: User defined (144) 722,354 5,010,109 26.8 4.5 40.0 33.0 962 Yes

EO Noise sensitive point: User defined (145) 722,664 5,006,163 42.0 4.5 40.0 33.3 1,206 Yes

EP Noise sensitive point: User defined (146) 722,691 5,006,186 42.0 4.5 40.0 33.2 1,223 Yes

EQ Noise sensitive point: User defined (147) 723,189 5,007,815 17.8 4.5 40.0 32.1 1,406 Yes

ER Noise sensitive point: User defined (148) 722,520 5,009,206 31.6 4.5 40.0 34.3 858 Yes

ES Noise sensitive point: User defined (149) 722,688 5,009,046 23.2 4.5 40.0 33.7 1,005 Yes

ET Noise sensitive point: User defined (150) 723,660 5,007,623 18.5 4.5 40.0 30.2 1,881 Yes

EU Noise sensitive point: User defined (151) 722,714 5,009,017 21.9 4.5 40.0 33.6 1,028 Yes

To be continued on next page...
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EV Noise sensitive point: User defined (152) 721,993 5,011,587 55.4 4.5 40.0 28.5 1,788 Yes

EW Noise sensitive point: User defined (153) 721,859 5,011,384 55.8 4.5 40.0 29.5 1,546 Yes

EX Noise sensitive point: User defined (154) 723,599 5,007,591 17.0 4.5 40.0 30.5 1,822 Yes

EY Noise sensitive point: User defined (155) 723,729 5,007,288 35.8 4.5 40.0 29.9 1,979 Yes

EZ Noise sensitive point: User defined (156) 723,469 5,007,143 37.4 4.5 40.0 30.9 1,740 Yes

FA Noise sensitive point: User defined (157) 723,464 5,007,122 38.6 4.5 40.0 30.9 1,739 Yes

FB Noise sensitive point: User defined (158) 722,484 5,009,345 35.0 4.5 40.0 34.3 845 Yes

FC Noise sensitive point: User defined (159) 723,084 5,008,602 22.4 4.5 40.0 32.3 1,371 Yes

FD Noise sensitive point: User defined (160) 723,899 5,007,832 21.8 4.5 40.0 29.4 2,115 Yes

FE Noise sensitive point: User defined (161) 722,469 5,012,141 56.0 4.5 40.0 26.0 2,506 Yes

FF Noise sensitive point: User defined (162) 722,739 5,009,457 14.6 4.5 40.0 32.8 1,116 Yes

FG Noise sensitive point: User defined (163) 723,608 5,007,284 34.9 4.5 40.0 30.4 1,860 Yes

FH Noise sensitive point: User defined (164) 723,433 5,007,041 42.7 4.5 40.0 30.9 1,720 Yes

FI Noise sensitive point: User defined (165) 723,445 5,007,070 41.2 4.5 40.0 30.9 1,728 Yes

FJ Noise sensitive point: User defined (166) 723,446 5,007,221 33.1 4.5 40.0 31.0 1,707 Yes

FK Noise sensitive point: User defined (167) 723,180 5,006,603 42.9 4.5 40.0 31.6 1,554 Yes

FL Noise sensitive point: User defined (168) 723,447 5,007,264 31.0 4.5 40.0 31.0 1,703 Yes

FM Noise sensitive point: User defined (169) 723,934 5,007,822 22.5 4.5 40.0 29.2 2,150 Yes

FN Noise sensitive point: User defined (170) 723,396 5,007,400 21.3 4.5 40.0 31.2 1,635 Yes

FO Noise sensitive point: User defined (171) 722,480 5,009,554 22.6 4.5 40.0 33.9 885 Yes

FP Noise sensitive point: User defined (172) 722,521 5,009,543 23.2 4.5 40.0 33.7 921 Yes

FQ Noise sensitive point: User defined (173) 722,531 5,009,530 23.9 4.5 40.0 33.7 928 Yes

FR Noise sensitive point: User defined (174) 722,693 5,009,441 19.4 4.5 40.0 33.0 1,068 Yes

FS Noise sensitive point: User defined (175) 722,694 5,009,454 19.4 4.5 40.0 33.0 1,071 Yes

FT Noise sensitive point: User defined (176) 723,201 5,008,400 18.3 4.5 40.0 31.9 1,463 Yes

FU Noise sensitive point: User defined (177) 723,247 5,008,435 16.9 4.5 40.0 31.7 1,514 Yes

FV Noise sensitive point: User defined (178) 723,137 5,008,514 21.3 4.5 40.0 32.1 1,415 Yes

FW Noise sensitive point: User defined (179) 723,185 5,008,515 18.7 4.5 40.0 31.9 1,463 Yes

FX Noise sensitive point: User defined (180) 723,232 5,008,517 17.0 4.5 40.0 31.7 1,510 Yes

FY Noise sensitive point: User defined (181) 723,242 5,008,476 17.1 4.5 40.0 31.7 1,514 Yes

FZ Noise sensitive point: User defined (182) 723,270 5,008,484 16.1 4.5 40.0 31.6 1,543 Yes

GA Noise sensitive point: User defined (183) 723,265 5,008,513 16.1 4.5 40.0 31.6 1,542 Yes

GB Noise sensitive point: User defined (184) 723,117 5,008,601 20.5 4.5 40.0 32.1 1,404 Yes

GC Noise sensitive point: User defined (185) 723,194 5,008,156 18.2 4.5 40.0 32.0 1,426 Yes

GD Noise sensitive point: User defined (186) 722,708 5,009,163 19.0 4.5 40.0 33.4 1,039 Yes

GE Noise sensitive point: User defined (187) 723,226 5,007,921 19.6 4.5 40.0 32.0 1,443 Yes

GF Noise sensitive point: User defined (188) 722,299 5,011,800 51.5 4.5 40.0 27.3 2,126 Yes

GG Noise sensitive point: User defined (189) 723,199 5,012,467 48.5 4.5 40.0 24.0 3,183 Yes

GH Noise sensitive point: User defined (190) 722,042 5,005,731 52.9 4.5 40.0 35.3 851 Yes

GI Noise sensitive point: User defined (191) 723,583 5,007,251 36.2 4.5 40.0 30.5 1,839 Yes

GJ Noise sensitive point: User defined (192) 723,350 5,006,793 53.8 4.5 40.0 31.1 1,681 Yes

GK Noise sensitive point: User defined (193) 722,117 5,010,716 44.2 4.5 40.0 31.6 1,145 Yes

GL Noise sensitive point: User defined (194) 723,164 5,006,479 47.6 4.5 40.0 31.6 1,572 Yes

GM Noise sensitive point: User defined (195) 723,188 5,006,498 49.2 4.5 40.0 31.5 1,590 Yes

GN Noise sensitive point: User defined (196) 722,600 5,009,483 24.1 4.5 40.0 33.4 985 Yes

GO Noise sensitive point: User defined (197) 721,758 5,011,362 56.8 4.5 40.0 29.8 1,483 Yes

GP Noise sensitive point: User defined (198) 721,745 5,011,338 57.6 4.5 40.0 29.9 1,457 Yes

GQ Noise sensitive point: User defined (199) 721,798 5,011,374 56.5 4.5 40.0 29.7 1,511 Yes

GR Noise sensitive point: User defined (200) 721,810 5,011,394 55.9 4.5 40.0 29.6 1,533 Yes

GS Noise sensitive point: User defined (201) 721,976 5,011,614 54.7 4.5 40.0 28.4 1,805 Yes

GT Noise sensitive point: User defined (202) 723,156 5,008,489 20.3 4.5 40.0 32.0 1,431 Yes

GU Noise sensitive point: User defined (203) 723,714 5,007,431 29.2 4.5 40.0 30.0 1,949 Yes

GV Noise sensitive point: User defined (204) 722,239 5,011,196 41.7 4.5 40.0 29.4 1,590 Yes

GW Noise sensitive point: User defined (205) 723,142 5,006,456 46.7 4.5 40.0 31.7 1,557 Yes

GX Noise sensitive point: User defined (206) 723,129 5,006,441 46.6 4.5 40.0 31.7 1,549 Yes

GY Noise sensitive point: User defined (207) 722,366 5,011,851 50.6 4.5 40.0 27.0 2,205 Yes

GZ Noise sensitive point: User defined (208) 723,799 5,007,380 32.0 4.5 40.0 29.7 2,039 Yes

HA Noise sensitive point: User defined (209) 723,110 5,006,469 44.4 4.5 40.0 31.8 1,523 Yes

HB Noise sensitive point: User defined (210) 723,131 5,006,487 44.4 4.5 40.0 31.7 1,538 Yes

HC Noise sensitive point: User defined (211) 722,146 5,011,739 54.3 4.5 40.0 27.7 1,996 Yes

HD Noise sensitive point: User defined (212) 723,310 5,007,783 6.9 4.5 40.0 31.6 1,527 Yes

HE Noise sensitive point: User defined (213) 723,289 5,007,476 9.6 4.5 40.0 31.7 1,522 Yes

HF Noise sensitive point: User defined (214) 723,892 5,007,857 20.9 4.5 40.0 29.4 2,108 Yes

HG Noise sensitive point: User defined (215) 723,885 5,007,881 20.0 4.5 40.0 29.4 2,101 Yes

To be continued on next page...
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HH Noise sensitive point: User defined (216) 723,878 5,007,906 18.9 4.5 40.0 29.4 2,094 Yes

HI Noise sensitive point: User defined (217) 723,635 5,007,611 17.8 4.5 40.0 30.3 1,857 Yes

HJ Noise sensitive point: User defined (218) 722,626 5,012,264 52.7 4.5 40.0 25.4 2,693 Yes

HK Noise sensitive point: User defined (219) 722,547 5,012,208 54.8 4.5 40.0 25.7 2,603 Yes

HL Noise sensitive point: User defined (220) 723,337 5,008,078 15.9 4.5 40.0 31.5 1,561 Yes

HM Noise sensitive point: User defined (221) 722,201 5,010,890 40.9 4.5 40.0 30.7 1,331 Yes

HN Noise sensitive point: User defined (222) 722,201 5,010,825 39.9 4.5 40.0 30.9 1,282 Yes

HO Noise sensitive point: User defined (223) 721,993 5,011,178 54.0 4.5 40.0 30.1 1,436 Yes

HP Noise sensitive point: User defined (224) 723,687 5,007,549 23.5 4.5 40.0 30.1 1,913 Yes

HQ Noise sensitive point: User defined (225) 723,696 5,007,527 25.0 4.5 40.0 30.1 1,923 Yes

HR Noise sensitive point: User defined (226) 721,978 5,011,149 55.3 4.5 40.0 30.2 1,404 Yes

HS Noise sensitive point: User defined (227) 723,766 5,007,889 16.0 4.5 40.0 29.8 1,982 Yes

HT Noise sensitive point: User defined (228) 722,173 5,011,755 54.1 4.5 40.0 27.6 2,023 Yes

HU Noise sensitive point: User defined (229) 722,683 5,009,814 25.5 4.5 40.0 32.3 1,152 Yes

HV Noise sensitive point: User defined (230) 722,452 5,009,697 18.0 4.5 40.0 33.7 896 Yes

HW Noise sensitive point: User defined (231) 722,580 5,010,830 32.0 4.5 40.0 29.8 1,561 Yes

HX Noise sensitive point: User defined (232) 722,286 5,010,668 34.1 4.5 40.0 31.3 1,233 Yes

HY Noise sensitive point: User defined (233) 723,096 5,008,543 23.7 4.5 40.0 32.3 1,378 Yes

HZ Noise sensitive point: User defined (234) 722,437 5,010,144 28.0 4.5 40.0 32.5 1,052 Yes

IA Noise sensitive point: User defined (235) 722,522 5,010,183 29.1 4.5 40.0 32.0 1,146 Yes

IB Noise sensitive point: User defined (236) 722,279 5,010,339 29.1 4.5 40.0 32.5 1,019 Yes

IC Noise sensitive point: User defined (237) 722,195 5,011,736 54.3 4.5 40.0 27.7 2,018 Yes

ID Noise sensitive point: User defined (238) 722,330 5,011,822 51.1 4.5 40.0 27.2 2,161 Yes

IE Noise sensitive point: User defined (239) 721,704 5,005,421 60.0 4.5 40.0 36.3 644 Yes

IF Noise sensitive point: User defined (240) 721,684 5,005,391 60.0 4.5 40.0 36.3 626 Yes

IG Noise sensitive point: User defined (241) 721,894 5,005,612 55.4 4.5 40.0 35.7 775 Yes

IH Noise sensitive point: User defined (242) 722,294 5,005,969 47.5 4.5 40.0 34.6 959 Yes

II Noise sensitive point: User defined (243) 722,323 5,005,957 48.0 4.5 40.0 34.4 989 Yes

IJ Noise sensitive point: User defined (244) 722,230 5,005,862 47.7 4.5 40.0 34.7 953 Yes

IK Noise sensitive point: User defined (245) 722,267 5,005,882 48.0 4.5 40.0 34.5 976 Yes

IL Noise sensitive point: User defined (246) 722,311 5,005,912 47.4 4.5 40.0 34.4 1,000 Yes

IM Noise sensitive point: User defined (247) 722,356 5,005,943 47.1 4.5 40.0 34.2 1,025 Yes

IN Noise sensitive point: User defined (248) 722,363 5,005,986 46.9 4.5 40.0 34.3 1,012 Yes

IO Noise sensitive point: User defined (249) 722,423 5,006,025 44.8 4.5 40.0 34.1 1,047 Yes

IP Noise sensitive point: User defined (250) 722,473 5,006,052 43.2 4.5 40.0 33.9 1,080 Yes

IQ Noise sensitive point: User defined (251) 722,494 5,006,067 42.7 4.5 40.0 33.8 1,093 Yes

IR Noise sensitive point: User defined (252) 722,507 5,006,075 42.6 4.5 40.0 33.8 1,101 Yes

IS Noise sensitive point: User defined (253) 722,536 5,006,094 42.5 4.5 40.0 33.7 1,119 Yes

IT Noise sensitive point: User defined (254) 722,597 5,006,100 42.1 4.5 40.0 33.4 1,172 Yes

IU Noise sensitive point: User defined (255) 722,656 5,006,118 42.0 4.5 40.0 33.2 1,218 Yes

IV Noise sensitive point: User defined (256) 722,617 5,006,121 42.0 4.5 40.0 33.4 1,181 Yes

IW Noise sensitive point: User defined (257) 722,687 5,006,228 42.0 4.5 40.0 33.2 1,204 Yes

IX Noise sensitive point: User defined (258) 722,732 5,006,217 42.0 4.5 40.0 33.0 1,250 Yes

IY Noise sensitive point: User defined (259) 722,758 5,006,227 42.0 4.5 40.0 32.9 1,270 Yes

IZ Noise sensitive point: User defined (260) 722,786 5,006,271 42.0 4.5 40.0 32.9 1,280 Yes

JA Noise sensitive point: User defined (261) 722,790 5,006,240 42.0 4.5 40.0 32.8 1,295 Yes

JB Noise sensitive point: User defined (262) 722,843 5,006,254 42.0 4.5 40.0 32.6 1,339 Yes

JC Noise sensitive point: User defined (263) 722,879 5,006,284 42.0 4.5 40.0 32.5 1,363 Yes

JD Noise sensitive point: User defined (264) 722,945 5,006,352 42.0 4.5 40.0 32.3 1,402 Yes

JE Noise sensitive point: User defined (265) 722,903 5,006,296 42.0 4.5 40.0 32.4 1,380 Yes

JF Noise sensitive point: User defined (266) 722,979 5,006,332 43.6 4.5 40.0 32.2 1,440 Yes

JG Noise sensitive point: User defined (267) 723,028 5,006,359 45.0 4.5 40.0 32.0 1,478 Yes

JH Noise sensitive point: User defined (268) 723,098 5,006,452 44.5 4.5 40.0 31.8 1,516 Yes

JI Noise sensitive point: User defined (269) 723,090 5,006,402 46.1 4.5 40.0 31.8 1,523 Yes

JJ Noise sensitive point: User defined (270) 723,152 5,006,516 44.6 4.5 40.0 31.7 1,550 Yes

JK Noise sensitive point: User defined (271) 723,249 5,006,608 49.3 4.5 40.0 31.4 1,620 Yes

JL Noise sensitive point: User defined (272) 723,185 5,006,647 41.5 4.5 40.0 31.7 1,549 Yes

JM Noise sensitive point: User defined (273) 723,216 5,006,755 40.0 4.5 40.0 31.6 1,556 Yes

JN Noise sensitive point: User defined (274) 723,200 5,006,715 40.3 4.5 40.0 31.6 1,550 Yes

JO Noise sensitive point: User defined (275) 723,239 5,006,729 43.8 4.5 40.0 31.5 1,585 Yes

JP Noise sensitive point: User defined (276) 723,331 5,006,872 47.2 4.5 40.0 31.2 1,648 Yes

JQ Noise sensitive point: User defined (277) 723,300 5,006,952 37.7 4.5 40.0 31.4 1,604 Yes

JR Noise sensitive point: User defined (278) 723,449 5,006,848 55.0 4.5 40.0 30.8 1,768 Yes

JS Noise sensitive point: User defined (279) 723,374 5,007,026 38.7 4.5 40.0 31.2 1,665 Yes

To be continued on next page...
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No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

JT Noise sensitive point: User defined (280) 723,434 5,006,927 51.9 4.5 40.0 30.9 1,740 Yes

JU Noise sensitive point: User defined (281) 723,406 5,007,066 38.5 4.5 40.0 31.1 1,689 Yes

JV Noise sensitive point: User defined (282) 723,419 5,007,096 37.5 4.5 40.0 31.0 1,698 Yes

JW Noise sensitive point: User defined (283) 723,457 5,007,089 40.6 4.5 40.0 30.9 1,737 Yes

JX Noise sensitive point: User defined (284) 723,435 5,007,151 35.5 4.5 40.0 31.0 1,706 Yes

JY Noise sensitive point: User defined (285) 723,641 5,007,669 14.0 4.5 40.0 30.3 1,860 Yes

JZ Noise sensitive point: User defined (286) 723,700 5,007,635 20.1 4.5 40.0 30.1 1,920 Yes

KA Noise sensitive point: User defined (287) 723,865 5,007,576 28.4 4.5 40.0 29.5 2,088 Yes

KB Noise sensitive point: User defined (288) 723,441 5,007,178 34.7 4.5 40.0 31.0 1,707 Yes

KC Noise sensitive point: User defined (289) 723,442 5,007,290 29.7 4.5 40.0 31.0 1,694 Yes

KD Noise sensitive point: User defined (290) 723,684 5,007,379 30.7 4.5 40.0 30.1 1,924 Yes

KE Noise sensitive point: User defined (291) 723,685 5,007,783 12.9 4.5 40.0 30.1 1,901 Yes

KF Noise sensitive point: User defined (292) 723,763 5,007,584 24.7 4.5 40.0 29.8 1,987 Yes

KG Noise sensitive point: User defined (293) 723,772 5,007,553 26.1 4.5 40.0 29.8 1,997 Yes

KH Noise sensitive point: User defined (294) 723,779 5,007,528 27.1 4.5 40.0 29.8 2,006 Yes

KI Noise sensitive point: User defined (295) 723,786 5,007,491 28.5 4.5 40.0 29.8 2,015 Yes

KJ Noise sensitive point: User defined (296) 723,835 5,007,588 27.1 4.5 40.0 29.6 2,058 Yes

KK Noise sensitive point: User defined (297) 723,858 5,007,716 24.8 4.5 40.0 29.5 2,075 Yes

KL Noise sensitive point: User defined (298) 723,887 5,007,631 27.6 4.5 40.0 29.4 2,107 Yes

KM Noise sensitive point: User defined (299) 723,912 5,007,611 28.2 4.5 40.0 29.3 2,134 Yes

KN Noise sensitive point: User defined (300) 723,928 5,007,619 28.0 4.5 40.0 29.3 2,149 Yes

KO Noise sensitive point: User defined (301) 723,973 5,007,662 27.2 4.5 40.0 29.1 2,192 Yes

KP Noise sensitive point: User defined (302) 724,002 5,007,714 25.9 4.5 40.0 29.0 2,219 Yes

KQ Noise sensitive point: User defined (303) 723,915 5,007,682 26.4 4.5 40.0 29.3 2,133 Yes

KR Noise sensitive point: User defined (304) 723,965 5,007,745 25.4 4.5 40.0 29.1 2,182 Yes

KS Noise sensitive point: User defined (305) 723,945 5,007,789 24.1 4.5 40.0 29.2 2,161 Yes

KT Noise sensitive point: User defined (306) 723,927 5,007,726 26.0 4.5 40.0 29.3 2,144 Yes

KU Noise sensitive point: User defined (307) 723,926 5,007,853 21.2 4.5 40.0 29.3 2,142 Yes

KV Noise sensitive point: User defined (308) 723,918 5,007,772 24.5 4.5 40.0 29.3 2,134 Yes

KW Noise sensitive point: User defined (309) 723,922 5,007,943 17.6 4.5 40.0 29.3 2,139 Yes

KX Noise sensitive point: User defined (310) 723,878 5,008,025 13.7 4.5 40.0 29.4 2,099 Yes

KY Noise sensitive point: User defined (311) 723,855 5,007,946 16.6 4.5 40.0 29.5 2,072 Yes

KZ Noise sensitive point: User defined (312) 723,918 5,008,088 11.0 4.5 40.0 29.2 2,142 Yes

LA Noise sensitive point: User defined (313) 723,952 5,008,134 8.2 4.5 40.0 29.1 2,179 Yes

LB Noise sensitive point: User defined (314) 723,963 5,008,203 4.0 4.5 40.0 29.0 2,196 Yes

LC Noise sensitive point: User defined (315) 723,423 5,007,367 24.6 4.5 40.0 31.1 1,666 Yes

LD Noise sensitive point: User defined (316) 723,363 5,007,426 18.1 4.5 40.0 31.4 1,600 Yes

LE Noise sensitive point: User defined (317) 723,322 5,007,455 13.4 4.5 40.0 31.5 1,557 Yes

LF Noise sensitive point: User defined (318) 723,200 5,007,667 7.4 4.5 40.0 32.1 1,420 Yes

LG Noise sensitive point: User defined (319) 723,187 5,007,718 11.5 4.5 40.0 32.1 1,404 Yes

LH Noise sensitive point: User defined (320) 723,212 5,007,768 14.2 4.5 40.0 32.0 1,429 Yes

LI Noise sensitive point: User defined (321) 723,172 5,007,773 16.1 4.5 40.0 32.2 1,388 Yes

LJ Noise sensitive point: User defined (322) 723,184 5,007,839 19.5 4.5 40.0 32.1 1,400 Yes

LK Noise sensitive point: User defined (323) 723,186 5,007,862 20.6 4.5 40.0 32.1 1,402 Yes

LL Noise sensitive point: User defined (324) 723,245 5,007,859 16.6 4.5 40.0 31.9 1,461 Yes

LM Noise sensitive point: User defined (325) 723,197 5,007,905 20.9 4.5 40.0 32.1 1,414 Yes

LN Noise sensitive point: User defined (326) 723,152 5,007,878 22.5 4.5 40.0 32.3 1,368 Yes

LO Noise sensitive point: User defined (327) 723,202 5,007,953 21.2 4.5 40.0 32.1 1,420 Yes

LP Noise sensitive point: User defined (328) 723,224 5,007,997 19.9 4.5 40.0 31.9 1,445 Yes

LQ Noise sensitive point: User defined (329) 723,176 5,008,002 22.1 4.5 40.0 32.2 1,397 Yes

LR Noise sensitive point: User defined (330) 723,240 5,008,072 18.5 4.5 40.0 31.9 1,464 Yes

LS Noise sensitive point: User defined (331) 723,192 5,008,173 18.0 4.5 40.0 32.0 1,426 Yes

LT Noise sensitive point: User defined (332) 723,408 5,008,162 12.5 4.5 40.0 31.1 1,639 Yes

LU Noise sensitive point: User defined (333) 723,306 5,008,210 16.0 4.5 40.0 31.5 1,543 Yes

LV Noise sensitive point: User defined (334) 723,123 5,008,206 21.5 4.5 40.0 32.3 1,360 Yes

LW Noise sensitive point: User defined (335) 723,165 5,008,273 18.5 4.5 40.0 32.1 1,410 Yes

LX Noise sensitive point: User defined (336) 723,317 5,008,326 13.8 4.5 40.0 31.4 1,568 Yes

LY Noise sensitive point: User defined (337) 723,159 5,008,312 19.1 4.5 40.0 32.1 1,409 Yes

LZ Noise sensitive point: User defined (338) 723,076 5,008,308 26.8 4.5 40.0 32.5 1,326 Yes

MA Noise sensitive point: User defined (339) 723,277 5,008,435 14.9 4.5 40.0 31.6 1,543 Yes

MB Noise sensitive point: User defined (340) 723,164 5,008,424 20.1 4.5 40.0 32.0 1,429 Yes

MC Noise sensitive point: User defined (341) 723,142 5,008,387 21.0 4.5 40.0 32.2 1,402 Yes

MD Noise sensitive point: User defined (342) 723,235 5,008,601 16.5 4.5 40.0 31.6 1,522 Yes

ME Noise sensitive point: User defined (343) 723,069 5,008,793 14.0 4.5 40.0 32.2 1,367 Yes

To be continued on next page...
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MF Noise sensitive point: User defined (344) 723,246 5,008,634 15.8 4.5 40.0 31.6 1,535 Yes

MG Noise sensitive point: User defined (345) 723,120 5,008,712 15.8 4.5 40.0 32.0 1,414 Yes

MH Noise sensitive point: User defined (346) 723,273 5,008,778 12.3 4.5 40.0 31.3 1,570 Yes

MI Noise sensitive point: User defined (347) 723,031 5,008,777 15.6 4.5 40.0 32.4 1,328 Yes

MJ Noise sensitive point: User defined (348) 722,979 5,008,790 15.2 4.5 40.0 32.6 1,276 Yes

MK Noise sensitive point: User defined (349) 722,800 5,008,938 16.6 4.5 40.0 33.3 1,107 Yes

ML Noise sensitive point: User defined (350) 722,818 5,008,969 12.9 4.5 40.0 33.1 1,127 Yes

MM Noise sensitive point: User defined (351) 722,794 5,008,999 15.7 4.5 40.0 33.2 1,106 Yes

MN Noise sensitive point: User defined (352) 722,752 5,008,978 20.2 4.5 40.0 33.4 1,063 Yes

MO Noise sensitive point: User defined (353) 722,750 5,009,031 18.3 4.5 40.0 33.4 1,066 Yes

MP Noise sensitive point: User defined (354) 722,735 5,009,045 19.3 4.5 40.0 33.4 1,052 Yes

MQ Noise sensitive point: User defined (355) 722,659 5,009,067 24.6 4.5 40.0 33.8 979 Yes

MR Noise sensitive point: User defined (356) 722,690 5,009,089 21.8 4.5 40.0 33.6 1,012 Yes

MS Noise sensitive point: User defined (357) 722,619 5,009,116 25.9 4.5 40.0 33.9 945 Yes

MT Noise sensitive point: User defined (358) 722,677 5,009,105 22.3 4.5 40.0 33.6 1,000 Yes

MU Noise sensitive point: User defined (359) 722,646 5,009,133 23.4 4.5 40.0 33.8 973 Yes

MV Noise sensitive point: User defined (360) 722,631 5,009,153 23.4 4.5 40.0 33.8 961 Yes

MW Noise sensitive point: User defined (361) 722,831 5,009,226 7.4 4.5 40.0 32.7 1,168 Yes

MX Noise sensitive point: User defined (362) 722,777 5,009,258 11.1 4.5 40.0 32.9 1,119 Yes

MY Noise sensitive point: User defined (363) 722,598 5,009,219 22.9 4.5 40.0 33.9 937 Yes

MZ Noise sensitive point: User defined (364) 722,550 5,009,338 30.2 4.5 40.0 33.9 908 Yes

NA Noise sensitive point: User defined (365) 722,553 5,009,458 26.6 4.5 40.0 33.7 934 Yes

NB Noise sensitive point: User defined (366) 722,569 5,009,420 27.1 4.5 40.0 33.7 942 Yes

NC Noise sensitive point: User defined (367) 722,529 5,009,424 29.7 4.5 40.0 33.9 903 Yes

ND Noise sensitive point: User defined (368) 722,574 5,009,505 24.2 4.5 40.0 33.5 965 Yes

NE Noise sensitive point: User defined (369) 722,631 5,009,455 23.6 4.5 40.0 33.3 1,010 Yes

NF Noise sensitive point: User defined (370) 722,720 5,009,513 15.6 4.5 40.0 32.8 1,109 Yes

NG Noise sensitive point: User defined (371) 722,511 5,009,564 22.0 4.5 40.0 33.7 917 Yes

NH Noise sensitive point: User defined (372) 722,460 5,009,589 20.6 4.5 40.0 33.9 875 Yes

NI Noise sensitive point: User defined (373) 722,196 5,011,772 54.0 4.5 40.0 27.5 2,049 Yes

NJ Noise sensitive point: User defined (374) 724,036 5,007,840 21.3 4.5 40.0 28.9 2,252 Yes

NK Noise sensitive point: User defined (375) 721,689 5,005,457 60.0 4.5 40.0 36.4 624 Yes

NL Noise sensitive point: User defined (376) 721,651 5,005,419 60.1 4.5 40.0 36.6 592 Yes

NM Noise sensitive point: User defined (377) 723,621 5,007,332 32.6 4.5 40.0 30.3 1,866 Yes

NN Noise sensitive point: User defined (378) 723,162 5,007,801 18.1 4.5 40.0 32.2 1,378 Yes

NO Noise sensitive point: User defined (379) 723,178 5,007,751 14.4 4.5 40.0 32.2 1,395 Yes

NP Noise sensitive point: User defined (380) 723,943 5,007,574 29.1 4.5 40.0 29.2 2,167 Yes

NQ Noise sensitive point: User defined (381) 723,696 5,007,400 30.0 4.5 40.0 30.1 1,934 Yes

NR Noise sensitive point: User defined (382) 723,383 5,008,076 12.3 4.5 40.0 31.3 1,607 Yes

NS Noise sensitive point: User defined (383) 722,503 5,009,575 21.5 4.5 40.0 33.7 912 Yes

NT Noise sensitive point: User defined (384) 721,940 5,005,650 54.4 4.5 40.0 35.6 800 Yes

NU Noise sensitive point: User defined (385) 723,262 5,007,749 9.6 4.5 40.0 31.8 1,479 Yes

NV Noise sensitive point: User defined (386) 721,853 5,005,572 56.2 4.5 40.0 35.9 755 Yes

NW Noise sensitive point: User defined (387) 723,675 5,007,320 33.8 4.5 40.0 30.1 1,921 Yes

NX Noise sensitive point: User defined (388) 723,471 5,007,450 20.6 4.5 40.0 30.9 1,705 Yes

NY Noise sensitive point: User defined (389) 722,709 5,009,496 17.2 4.5 40.0 32.9 1,095 Yes

NZ Noise sensitive point: User defined (390) 723,683 5,007,675 16.6 4.5 40.0 30.1 1,901 Yes

OA Noise sensitive point: User defined (391) 722,292 5,011,829 52.7 4.5 40.0 27.2 2,147 Yes

OB Noise sensitive point: User defined (392) 722,279 5,011,823 52.8 4.5 40.0 27.2 2,136 Yes

OC Noise sensitive point: User defined (393) 722,272 5,011,783 51.9 4.5 40.0 27.4 2,097 Yes

OD Noise sensitive point: User defined (394) 722,247 5,011,766 52.3 4.5 40.0 27.5 2,070 Yes

OE Noise sensitive point: User defined (395) 722,063 5,011,648 56.0 4.5 40.0 28.2 1,875 Yes

OF Noise sensitive point: User defined (396) 721,963 5,011,606 54.5 4.5 40.0 28.5 1,791 Yes

OG Noise sensitive point: User defined (397) 721,877 5,011,525 53.0 4.5 40.0 28.9 1,681 Yes

OH Noise sensitive point: User defined (398) 722,018 5,011,611 55.7 4.5 40.0 28.4 1,821 Yes

OI Noise sensitive point: User defined (399) 721,948 5,011,481 54.0 4.5 40.0 29.0 1,674 Yes

OJ Noise sensitive point: User defined (400) 721,783 5,011,343 57.3 4.5 40.0 29.8 1,476 Yes

OK Noise sensitive point: User defined (401) 721,773 5,011,306 58.0 4.5 40.0 30.0 1,438 Yes

OL Noise sensitive point: User defined (402) 721,732 5,011,317 58.0 4.5 40.0 30.0 1,431 Yes

OM Noise sensitive point: User defined (403) 722,262 5,011,812 53.0 4.5 40.0 27.3 2,117 Yes

ON Noise sensitive point: User defined (404) 721,621 5,011,215 60.0 4.5 40.0 30.7 1,295 Yes

OO Noise sensitive point: User defined (405) 722,325 5,011,854 52.6 4.5 40.0 27.1 2,185 Yes

OP Noise sensitive point: User defined (406) 722,377 5,011,908 53.4 4.5 40.0 26.8 2,259 Yes

OQ Noise sensitive point: User defined (407) 722,409 5,011,986 54.0 4.5 40.0 26.5 2,342 Yes

To be continued on next page...
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OR Noise sensitive point: User defined (408) 722,406 5,012,041 54.0 4.5 40.0 26.4 2,387 Yes

OS Noise sensitive point: User defined (409) 722,527 5,012,193 55.2 4.5 40.0 25.7 2,580 Yes

OT Noise sensitive point: User defined (410) 722,571 5,012,226 54.2 4.5 40.0 25.6 2,631 Yes

OU Noise sensitive point: User defined (411) 722,611 5,012,217 52.9 4.5 40.0 25.5 2,645 Yes

OV Noise sensitive point: User defined (412) 722,606 5,012,253 53.0 4.5 40.0 25.4 2,673 Yes

OW Noise sensitive point: User defined (413) 722,642 5,012,240 52.2 4.5 40.0 25.4 2,681 Yes

OX Noise sensitive point: User defined (414) 722,663 5,012,251 52.0 4.5 40.0 25.4 2,702 Yes

OY Noise sensitive point: User defined (415) 722,653 5,012,280 52.0 4.5 40.0 25.3 2,721 Yes

OZ Noise sensitive point: User defined (416) 722,681 5,012,289 52.0 4.5 40.0 25.2 2,743 Yes

PA Noise sensitive point: User defined (417) 722,695 5,012,264 52.0 4.5 40.0 25.3 2,730 Yes

PB Noise sensitive point: User defined (418) 722,706 5,012,295 52.0 4.5 40.0 25.2 2,762 Yes

PC Noise sensitive point: User defined (419) 722,724 5,012,272 52.0 4.5 40.0 25.2 2,752 Yes

PD Noise sensitive point: User defined (420) 722,726 5,012,300 52.0 4.5 40.0 25.1 2,777 Yes

PE Noise sensitive point: User defined (421) 722,750 5,012,276 52.0 4.5 40.0 25.2 2,769 Yes

PF Noise sensitive point: User defined (422) 722,850 5,012,287 52.5 4.5 40.0 25.0 2,833 Yes

PG Noise sensitive point: User defined (423) 722,830 5,012,316 53.6 4.5 40.0 24.9 2,846 Yes

PH Noise sensitive point: User defined (424) 722,755 5,012,303 52.0 4.5 40.0 25.1 2,795 Yes

PI Noise sensitive point: User defined (425) 722,774 5,012,355 52.0 4.5 40.0 24.9 2,849 Yes

PJ Noise sensitive point: User defined (426) 722,806 5,012,357 52.0 4.5 40.0 24.9 2,867 Yes

PK Noise sensitive point: User defined (427) 722,795 5,012,382 52.0 4.5 40.0 24.8 2,883 Yes

PL Noise sensitive point: User defined (428) 722,766 5,012,383 52.0 4.5 40.0 24.9 2,868 Yes

PM Noise sensitive point: User defined (429) 722,757 5,012,419 52.0 4.5 40.0 24.8 2,894 Yes

PN Noise sensitive point: User defined (430) 722,788 5,012,413 52.0 4.5 40.0 24.8 2,905 Yes

PO Noise sensitive point: User defined (431) 722,781 5,012,439 52.0 4.5 40.0 24.7 2,923 Yes

PP Noise sensitive point: User defined (432) 722,750 5,012,438 52.0 4.5 40.0 24.7 2,906 Yes

PQ Noise sensitive point: User defined (433) 722,744 5,012,470 52.0 4.5 40.0 24.7 2,930 Yes

PR Noise sensitive point: User defined (434) 722,771 5,012,475 52.0 4.5 40.0 24.6 2,948 Yes

PS Noise sensitive point: User defined (435) 722,763 5,012,501 52.0 4.5 40.0 24.6 2,967 Yes

PT Noise sensitive point: User defined (436) 722,755 5,012,530 52.0 4.5 40.0 24.5 2,987 Yes

PU Noise sensitive point: User defined (437) 722,744 5,012,588 51.1 4.5 40.0 24.4 3,031 Yes

PV Noise sensitive point: User defined (438) 722,691 5,012,499 50.6 4.5 40.0 24.7 2,927 Yes

PW Noise sensitive point: User defined (439) 722,685 5,012,469 51.0 4.5 40.0 24.8 2,898 Yes

PX Noise sensitive point: User defined (440) 722,657 5,012,490 49.5 4.5 40.0 24.7 2,902 Yes

PY Noise sensitive point: User defined (441) 722,659 5,012,461 50.3 4.5 40.0 24.8 2,878 Yes

PZ Noise sensitive point: User defined (442) 722,630 5,012,483 49.3 4.5 40.0 24.8 2,882 Yes

QA Noise sensitive point: User defined (443) 722,634 5,012,456 50.2 4.5 40.0 24.9 2,860 Yes

QB Noise sensitive point: User defined (444) 722,597 5,012,474 49.2 4.5 40.0 24.9 2,858 Yes

QC Noise sensitive point: User defined (445) 722,555 5,012,448 50.0 4.5 40.0 25.0 2,814 Yes

QD Noise sensitive point: User defined (446) 722,548 5,012,482 47.7 4.5 40.0 24.9 2,840 Yes

QE Noise sensitive point: User defined (447) 722,873 5,012,325 54.0 4.5 40.0 24.9 2,877 Yes

QF Noise sensitive point: User defined (448) 722,932 5,012,324 53.3 4.5 40.0 24.8 2,910 Yes

QG Noise sensitive point: User defined (449) 722,998 5,012,335 51.3 4.5 40.0 24.6 2,957 Yes

QH Noise sensitive point: User defined (450) 723,032 5,012,313 49.7 4.5 40.0 24.6 2,960 Yes

QI Noise sensitive point: User defined (451) 723,038 5,012,347 49.9 4.5 40.0 24.6 2,990 Yes

QJ Noise sensitive point: User defined (452) 723,067 5,012,360 49.0 4.5 40.0 24.5 3,018 Yes

QK Noise sensitive point: User defined (453) 723,105 5,012,346 48.1 4.5 40.0 24.4 3,030 Yes

QL Noise sensitive point: User defined (454) 723,136 5,012,371 48.1 4.5 40.0 24.3 3,068 Yes

QM Noise sensitive point: User defined (455) 723,174 5,012,446 48.5 4.5 40.0 24.1 3,151 Yes

QN Noise sensitive point: User defined (456) 723,224 5,012,489 48.3 4.5 40.0 23.9 3,216 Yes

QO Noise sensitive point: User defined (457) 723,225 5,012,451 48.0 4.5 40.0 24.0 3,187 Yes

QP Noise sensitive point: User defined (458) 723,245 5,012,508 48.0 4.5 40.0 23.8 3,244 Yes

QQ Noise sensitive point: User defined (459) 723,314 5,012,499 47.0 4.5 40.0 23.8 3,279 Yes

QR Noise sensitive point: User defined (460) 723,275 5,012,495 48.0 4.5 40.0 23.8 3,252 Yes

QS Noise sensitive point: User defined (461) 723,281 5,012,546 48.0 4.5 40.0 23.7 3,296 Yes

QT Noise sensitive point: User defined (462) 723,362 5,012,580 47.1 4.5 40.0 23.5 3,372 Yes

QU Noise sensitive point: User defined (463) 723,375 5,012,598 47.1 4.5 40.0 23.5 3,395 Yes

QV Noise sensitive point: User defined (464) 723,387 5,012,662 47.7 4.5 40.0 23.3 3,452 Yes

QW Noise sensitive point: User defined (465) 723,440 5,012,674 46.5 4.5 40.0 23.2 3,494 Yes

QX Noise sensitive point: User defined (466) 722,037 5,011,729 54.0 4.5 40.0 27.9 1,935 Yes

QY Noise sensitive point: User defined (467) 722,397 5,011,952 54.0 4.5 40.0 26.6 2,307 Yes

QZ Noise sensitive point: User defined (468) 722,580 5,012,434 50.4 4.5 40.0 25.0 2,814 Yes

RA Noise sensitive point: User defined (469) 722,224 5,011,751 53.2 4.5 40.0 27.6 2,045 Yes

RB Noise sensitive point: User defined (470) 722,081 5,011,661 55.7 4.5 40.0 28.1 1,896 Yes

RC Noise sensitive point: User defined (471) 722,098 5,011,674 55.5 4.5 40.0 28.0 1,916 Yes

To be continued on next page...
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Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

RD Noise sensitive point: User defined (472) 722,120 5,011,689 55.3 4.5 40.0 27.9 1,940 Yes

RE Noise sensitive point: User defined (473) 722,139 5,011,702 55.1 4.5 40.0 27.9 1,960 Yes

RF Noise sensitive point: User defined (474) 722,155 5,011,714 54.9 4.5 40.0 27.8 1,978 Yes

RG Noise sensitive point: User defined (475) 722,179 5,011,726 54.6 4.5 40.0 27.7 2,001 Yes

RH Noise sensitive point: User defined (476) 723,607 5,007,595 17.3 4.5 40.0 30.4 1,830 Yes

RI Noise sensitive point: User defined (477) 721,764 5,010,925 89.2 4.5 40.0 31.7 1,101 Yes

RJ Noise sensitive point: User defined (478) 722,077 5,011,137 50.5 4.5 40.0 30.0 1,448 Yes

RK Noise sensitive point: User defined (479) 723,380 5,008,134 14.1 4.5 40.0 31.3 1,609 Yes

RL Noise sensitive point: User defined (480) 723,254 5,006,636 48.7 4.5 40.0 31.4 1,619 Yes

RM Noise sensitive point: User defined (481) 722,293 5,010,795 36.7 4.5 40.0 30.8 1,325 Yes

RN Noise sensitive point: User defined (482) 723,197 5,012,340 45.7 4.5 40.0 24.3 3,082 Yes

RO Noise sensitive point: User defined (483) 723,203 5,012,333 45.3 4.5 40.0 24.3 3,080 Yes

RP Noise sensitive point: User defined (484) 723,213 5,012,332 44.9 4.5 40.0 24.3 3,085 Yes

RQ Noise sensitive point: User defined (485) 723,177 5,012,376 47.2 4.5 40.0 24.3 3,098 Yes

RR Noise sensitive point: User defined (486) 723,230 5,012,340 44.6 4.5 40.0 24.3 3,103 Yes

RS Noise sensitive point: User defined (487) 723,239 5,012,346 44.5 4.5 40.0 24.2 3,112 Yes

RT Noise sensitive point: User defined (488) 723,248 5,012,358 44.7 4.5 40.0 24.2 3,128 Yes

RU Noise sensitive point: User defined (489) 723,247 5,012,369 45.1 4.5 40.0 24.2 3,136 Yes

RV Noise sensitive point: User defined (490) 723,231 5,012,360 45.3 4.5 40.0 24.2 3,118 Yes

RW Noise sensitive point: User defined (491) 723,245 5,012,378 45.7 4.5 40.0 24.2 3,141 Yes

RX Noise sensitive point: User defined (492) 723,239 5,012,386 46.1 4.5 40.0 24.1 3,144 Yes

RY Noise sensitive point: User defined (493) 723,183 5,012,368 46.9 4.5 40.0 24.3 3,095 Yes

RZ Noise sensitive point: User defined (494) 723,199 5,012,369 46.5 4.5 40.0 24.2 3,105 Yes

SA Noise sensitive point: User defined (495) 723,206 5,012,358 46.0 4.5 40.0 24.3 3,101 Yes

SB Noise sensitive point: User defined (496) 723,194 5,012,350 46.1 4.5 40.0 24.3 3,087 Yes

SC Noise sensitive point: User defined (497) 723,545 5,007,695 4.8 4.5 40.0 30.7 1,763 Yes

SD Noise sensitive point: User defined (498) 723,570 5,007,643 10.3 4.5 40.0 30.6 1,790 Yes

SE Noise sensitive point: User defined (499) 723,370 5,012,591 47.1 4.5 40.0 23.5 3,386 Yes

SF Noise sensitive point: User defined (500) 723,138 5,012,348 47.5 4.5 40.0 24.4 3,052 Yes

SG Noise sensitive point: User defined (501) 722,706 5,006,186 42.0 4.5 40.0 33.1 1,236 Yes

SH Noise sensitive point: User defined (502) 722,717 5,006,205 42.0 4.5 40.0 33.1 1,240 Yes

SI Noise sensitive point: User defined (503) 722,748 5,006,277 42.0 4.5 40.0 33.1 1,242 Yes

SJ Noise sensitive point: User defined (504) 723,190 5,006,673 40.9 4.5 40.0 31.7 1,548 Yes

SK Noise sensitive point: User defined (505) 723,353 5,007,007 38.3 4.5 40.0 31.2 1,647 Yes

SL Noise sensitive point: User defined (506) 724,210 5,007,703 16.4 4.5 40.0 28.3 2,427 Yes

SM Noise sensitive point: User defined (507) 723,242 5,007,741 10.2 4.5 40.0 31.9 1,459 Yes

SN Noise sensitive point: User defined (508) 722,552 5,009,267 29.0 4.5 40.0 34.0 899 Yes

SO Noise sensitive point: User defined (509) 722,497 5,009,308 35.3 4.5 40.0 34.3 851 Yes

SP Noise sensitive point: User defined (510) 721,473 5,011,206 65.4 4.5 40.0 30.9 1,232 Yes

Distances (m)

WTG

NSA 1 2 3 4 5 6 7 8 9 10

A 1708 1307 2148 2826 3403 4169 3394 4350 5042 5667

B 1433 1073 1882 2575 3161 3924 3119 4079 4788 5410

C 1440 1045 1876 2557 3139 3903 3125 4078 4772 5396

D 1156 829 1606 2306 2899 3660 2842 3801 4517 5137

E 4324 4551 3790 3045 2454 1689 2973 2074 923 636

F 4129 4367 3597 2855 2272 1504 2769 1875 719 512

G 4497 4240 4026 3383 2907 2736 4165 3890 3070 3390

H 4491 4229 4023 3383 2912 2750 4173 3906 3093 3417

I 4484 4216 4018 3382 2916 2763 4179 3920 3114 3443

J 4476 4204 4012 3381 2918 2773 4184 3932 3133 3465

K 4278 3945 3844 3268 2869 2844 4154 4011 3320 3713

L 7066 7290 6535 5791 5196 4434 5629 4644 3622 3069

M 4312 4016 3860 3251 2816 2731 4094 3896 3156 3524

N 6111 6242 5568 4801 4183 3459 4846 3949 2800 2405

O 4771 4524 4294 3638 3144 2925 4389 4064 3187 3460

P 4797 4865 4254 3483 2859 2200 3716 2967 1803 1727

Q 7022 7242 6490 5744 5147 4387 5594 4612 3581 3034

R 7042 7261 6510 5764 5167 4406 5615 4634 3601 3056

S 7060 7277 6527 5781 5183 4423 5634 4652 3619 3074

T 7076 7293 6543 5797 5199 4439 5651 4669 3636 3091

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

U 7092 7308 6559 5812 5214 4454 5668 4687 3652 3108

V 7111 7326 6578 5831 5232 4473 5688 4707 3672 3128

W 7127 7341 6594 5846 5248 4489 5705 4725 3689 3146

X 7153 7365 6620 5872 5272 4514 5733 4753 3715 3174

Y 7177 7391 6644 5896 5297 4538 5754 4774 3738 3195

Z 7191 7405 6658 5911 5312 4553 5766 4785 3751 3207

AA 7208 7424 6675 5928 5330 4571 5781 4798 3767 3221

AB 7229 7446 6697 5950 5352 4592 5803 4820 3789 3243

AC 7217 7432 6684 5937 5339 4579 5792 4811 3778 3233

AD 7205 7419 6672 5925 5326 4567 5783 4802 3767 3223

AE 7194 7406 6660 5913 5313 4554 5772 4792 3756 3213

AF 7181 7392 6648 5899 5300 4541 5762 4782 3744 3203

AG 7163 7373 6629 5880 5280 4522 5746 4767 3726 3187

AH 7152 7362 6618 5870 5270 4512 5735 4757 3716 3177

AI 7132 7344 6599 5851 5251 4493 5715 4736 3696 3156

AJ 7118 7329 6584 5836 5237 4478 5699 4720 3680 3140

AK 7098 7311 6564 5817 5218 4459 5678 4698 3660 3119

AL 7080 7294 6547 5800 5201 4442 5659 4680 3642 3100

AM 7063 7277 6530 5782 5184 4425 5641 4661 3624 3082

AN 7046 7262 6514 5767 5169 4409 5623 4643 3607 3064

AO 7031 7247 6498 5752 5154 4394 5607 4626 3591 3047

AP 7023 7240 6491 5744 5146 4386 5599 4618 3584 3039

AQ 7005 7223 6473 5727 5129 4369 5580 4599 3565 3020

AR 6994 7213 6462 5716 5119 4358 5567 4585 3553 3007

AS 6990 7210 6458 5712 5116 4355 5561 4579 3548 3001

AT 7184 7399 6651 5904 5306 4546 5761 4780 3745 3201

AU 7199 7415 6666 5919 5321 4562 5774 4792 3759 3214

AV 7212 7429 6679 5933 5335 4575 5784 4801 3771 3224

AW 7224 7439 6691 5944 5346 4586 5798 4816 3784 3238

AX 7212 7426 6679 5932 5333 4574 5788 4807 3773 3228

AY 7199 7412 6665 5918 5319 4560 5777 4796 3760 3217

AZ 7187 7399 6653 5905 5306 4547 5767 4787 3749 3208

BA 4856 4944 4312 3541 2917 2236 3730 2950 1776 1648

BB 4436 4282 3930 3222 2675 2350 3868 3460 2536 2796

BC 5667 5858 5130 4374 3769 3016 4317 3382 2269 1810

BD 6146 6359 5612 4864 4266 3506 4745 3780 2715 2196

BE 7203 7424 6671 5926 5330 4569 5769 4784 3760 3208

BF 7164 7377 6631 5883 5284 4525 5743 4763 3726 3184

BG 7138 7351 6605 5857 5258 4499 5717 4737 3700 3158

BH 5520 5706 4981 4225 3618 2868 4181 3254 2131 1691

BI 7118 7333 6585 5838 5239 4480 5696 4715 3680 3136

BJ 5557 5744 5019 4262 3656 2905 4216 3288 2167 1723

BK 5530 5726 4993 4239 3635 2881 4176 3242 2129 1672

BL 4766 4830 4223 3452 2828 2175 3696 2957 1796 1737

BM 4765 4683 4240 3497 2907 2441 4004 3455 2406 2537

BN 5497 5689 4959 4205 3600 2847 4149 3218 2100 1651

BO 5945 6136 5408 4653 4047 3295 4584 3640 2539 2061

BP 6154 6374 5622 4876 4279 3518 4744 3775 2718 2191

BQ 7131 7356 6600 5856 5261 4499 5694 4708 3687 3133

BR 5461 5666 4925 4174 3573 2815 4092 3152 2048 1578

BS 4351 4085 3886 3252 2790 2654 4057 3815 3032 3379

BT 7143 7354 6610 5861 5261 4503 5726 4747 3707 3167

BU 3916 3595 3480 2907 2520 2539 3807 3704 3078 3512

BV 5506 5710 4970 4218 3617 2860 4138 3198 2094 1623

BW 5801 5988 5263 4507 3901 3150 4452 3515 2405 1942

BX 3325 2923 2944 2489 2249 2501 3503 3608 3223 3750

BY 2395 1938 2081 1808 1809 2341 2899 3265 3221 3828

BZ 2443 1990 2123 1835 1819 2337 2924 3274 3211 3816

CA 2490 2054 2156 1837 1792 2288 2921 3245 3154 3755

CB 4819 4602 4331 3654 3138 2868 4361 3990 3072 3315

CC 4472 4320 3965 3257 2708 2377 3898 3483 2551 2804

CD 7455 7657 6920 6169 5567 4811 6045 5067 4023 3487

CE 4332 4045 3875 3259 2816 2714 4090 3879 3124 3485

CF 7682 7851 7143 6384 5773 5028 6318 5357 4279 3773

CG 7531 7757 7001 6257 5662 4901 6086 5095 4085 3525

CH 4764 4455 4314 3705 3261 3136 4533 4295 3490 3807

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

CI 4868 4916 4326 3556 2933 2294 3824 3094 1936 1876

CJ 4787 4831 4245 3475 2852 2220 3755 3038 1886 1852

CK 5366 5529 4826 4064 3451 2711 4074 3177 2027 1649

CL 4569 4450 4053 3327 2757 2365 3909 3437 2453 2660

CM 4595 4540 4066 3315 2717 2225 3791 3228 2175 2317

CN 6161 6296 5619 4853 4234 3508 4889 3987 2841 2438

CO 8001 8162 7461 6701 6088 5346 6644 5684 4603 4100

CP 5614 5788 5074 4315 3705 2959 4292 3373 2242 1815

CQ 7414 7615 6879 6128 5525 4770 6008 5032 3984 3450

CR 2740 2301 2398 2047 1947 2380 3119 3386 3213 3797

CS 7651 7864 7118 6371 5772 5013 6223 5238 4211 3662

CT 2705 2265 2365 2018 1926 2368 3092 3367 3206 3792

CU 4193 4023 3693 2998 2469 2204 3689 3340 2483 2801

CV 2881 2454 2526 2142 2001 2387 3201 3424 3196 3767

CW 4471 4376 3949 3214 2634 2213 3765 3273 2279 2486

CX 4500 4414 3976 3237 2653 2216 3773 3264 2258 2451

CY 4324 4178 3816 3106 2557 2235 3750 3348 2437 2715

CZ 4865 5008 4323 3556 2939 2213 3635 2789 1614 1373

DA 6155 6392 5625 4885 4295 3530 4718 3738 2708 2158

DB 5962 6167 5426 4676 4075 3317 4578 3622 2540 2039

DC 6879 7095 6346 5599 5001 4241 5457 4478 3440 2898

DD 7175 7385 6641 5893 5293 4535 5757 4777 3738 3198

DE 4600 4532 4073 3327 2733 2261 3824 3279 2239 2392

DF 4609 4593 4074 3313 2702 2155 3719 3102 2012 2107

DG 5046 4780 4576 3928 3440 3222 4687 4358 3463 3713

DH 5568 5740 5029 4269 3658 2914 4253 3338 2203 1785

DI 4179 3889 3726 3116 2684 2611 3962 3777 3057 3442

DJ 5031 4776 4557 3901 3406 3173 4647 4305 3400 3643

DK 3987 3670 3548 2969 2573 2573 3859 3739 3093 3516

DL 4919 4681 4439 3774 3269 3022 4503 4150 3242 3487

DM 5672 5850 5133 4375 3765 3018 4343 3418 2293 1855

DN 4978 5033 4435 3665 3041 2391 3911 3161 1995 1895

DO 5447 5570 4904 4135 3515 2799 4222 3361 2192 1879

DP 4582 4637 4040 3269 2646 2009 3545 2837 1694 1703

DQ 4138 3941 3647 2971 2464 2252 3705 3402 2587 2931

DR 2459 1999 2144 1863 1850 2368 2953 3305 3241 3845

DS 7642 7818 7104 6346 5737 4989 6267 5302 4231 3718

DT 7688 7863 7150 6392 5782 5036 6315 5351 4279 3766

DU 5339 5501 4798 4036 3423 2684 4049 3154 2002 1629

DV 5214 5368 4672 3908 3293 2559 3943 3062 1901 1563

DW 5280 5420 4737 3971 3353 2627 4031 3161 1995 1674

DX 5352 5485 4810 4042 3423 2702 4116 3250 2082 1766

DY 7646 7862 7114 6367 5769 5009 6213 5226 4204 3652

DZ 7672 7888 7139 6393 5795 5035 6239 5252 4230 3678

EA 7596 7810 7063 6316 5717 4958 6168 5183 4156 3607

EB 4992 5134 4450 3683 3066 2340 3756 2903 1730 1460

EC 4183 3915 3720 3093 2641 2535 3914 3699 2954 3327

ED 6759 6993 6229 5489 4897 4133 5314 4327 3311 2753

EE 6021 6304 5501 4781 4213 3444 4521 3519 2571 1973

EF 6045 6333 5527 4809 4244 3475 4539 3535 2597 1995

EG 4427 4140 3970 3351 2902 2787 4175 3950 3176 3524

EH 3802 3475 3370 2807 2436 2486 3722 3647 3056 3507

EI 3777 3446 3348 2791 2425 2486 3712 3646 3066 3521

EJ 3739 3401 3314 2765 2410 2489 3695 3645 3083 3545

EK 4884 4629 4410 3757 3266 3046 4511 4184 3299 3561

EL 4877 4619 4404 3753 3264 3050 4511 4190 3309 3575

EM 4148 3853 3697 3092 2666 2605 3946 3772 3065 3456

EN 5283 5429 4741 3976 3359 2630 4025 3149 1985 1653

EO 3021 2607 2654 2238 2056 2394 3280 3459 3176 3733

EP 3052 2641 2682 2260 2070 2397 3299 3468 3172 3727

EQ 4160 3981 3663 2975 2453 2209 3682 3351 2512 2842

ER 4623 4684 4080 3310 2686 2040 3570 2849 1699 1686

ES 4604 4629 4064 3296 2676 2075 3627 2956 1833 1878

ET 4468 4218 3995 3347 2867 2690 4123 3843 3020 3340

EU 4598 4617 4059 3292 2673 2080 3635 2972 1854 1909

EV 6468 6719 5941 5207 4622 3856 5005 4013 3016 2445

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

EW 6231 6489 5705 4974 4393 3625 4762 3770 2778 2203

EX 4399 4150 3926 3279 2801 2632 4059 3787 2976 3306

EY 4385 4083 3935 3329 2895 2808 4173 3973 3225 3587

EZ 4089 3786 3641 3046 2630 2590 3912 3758 3072 3475

FA 4076 3771 3630 3037 2625 2592 3908 3759 3079 3485

FB 4713 4790 4170 3398 2775 2109 3620 2869 1705 1637

FC 4560 4490 4032 3287 2695 2227 3790 3251 2218 2382

FD 4777 4534 4300 3640 3144 2918 4386 4055 3173 3442

FE 7159 7383 6628 5883 5288 4526 5723 4737 3715 3162

FF 4955 5009 4412 3642 3019 2370 3892 3146 1982 1890

FG 4273 3980 3820 3210 2775 2691 4052 3857 3120 3493

FH 4016 3701 3576 2994 2595 2587 3880 3753 3098 3516

FI 4039 3727 3597 3011 2607 2590 3891 3756 3092 3506

FJ 4100 3811 3646 3039 2610 2548 3890 3716 3012 3407

FK 3631 3264 3223 2709 2395 2535 3674 3679 3176 3660

FL 4118 3836 3662 3049 2613 2539 3891 3705 2990 3380

FM 4804 4557 4327 3670 3176 2953 4419 4091 3209 3477

FN 4131 3873 3664 3031 2573 2459 3843 3623 2878 3254

FO 4881 4975 4338 3567 2943 2257 3744 2956 1781 1636

FP 4895 4983 4352 3581 2957 2276 3769 2986 1813 1676

FQ 4890 4975 4346 3575 2952 2273 3768 2989 1816 1685

FR 4915 4973 4372 3601 2978 2326 3846 3098 1934 1844

FS 4925 4984 4383 3612 2988 2335 3854 3104 1939 1845

FT 4516 4410 3997 3266 2691 2283 3832 3349 2360 2567

FU 4574 4467 4055 3324 2748 2337 3887 3397 2400 2595

FV 4542 4456 4018 3278 2693 2252 3809 3294 2280 2463

FW 4578 4487 4055 3318 2734 2297 3854 3342 2328 2508

FX 4615 4519 4093 3357 2776 2343 3899 3389 2374 2551

FY 4596 4495 4076 3342 2764 2341 3895 3395 2389 2574

FZ 4623 4519 4103 3370 2792 2371 3924 3424 2415 2598

GA 4638 4537 4117 3382 2802 2373 3929 3421 2407 2583

GB 4583 4509 4057 3313 2721 2258 3820 3283 2251 2413

GC 4360 4226 3849 3133 2577 2232 3757 3335 2405 2667

GD 4706 4739 4165 3397 2776 2160 3705 3011 1873 1878

GE 4250 4081 3749 3053 2521 2246 3737 3378 2507 2814

GF 6778 7006 6247 5505 4911 4148 5342 4358 3334 2782

GG 7761 7933 7222 6464 5853 5108 6392 5428 4354 3844

GH 2341 1867 2041 1799 1830 2384 2894 3286 3271 3882

GI 4236 3940 3784 3178 2747 2673 4026 3840 3114 3494

GJ 3852 3504 3430 2886 2531 2601 3817 3760 3180 3632

GK 5713 5917 5177 4426 3825 3067 4337 3389 2295 1809

GL 3581 3194 3186 2696 2409 2586 3681 3721 3251 3747

GM 3609 3224 3213 2720 2428 2597 3701 3733 3255 3748

GN 4892 4965 4349 3578 2954 2287 3795 3031 1861 1752

GO 6176 6444 5653 4925 4349 3581 4695 3698 2723 2139

GP 6150 6418 5627 4900 4324 3555 4668 3672 2697 2112

GQ 6201 6465 5676 4948 4369 3601 4724 3729 2748 2167

GR 6223 6487 5699 4970 4391 3623 4747 3752 2770 2190

GS 6488 6741 5961 5228 4645 3878 5020 4027 3035 2462

GT 4539 4448 4016 3279 2696 2262 3818 3311 2302 2490

GU 4431 4150 3971 3347 2893 2768 4163 3929 3148 3492

GV 6200 6412 5666 4917 4318 3559 4800 3835 2770 2251

GW 3554 3164 3161 2676 2394 2580 3664 3712 3252 3752

GX 3538 3146 3146 2664 2386 2578 3655 3708 3254 3756

GY 6852 7075 6320 5575 4980 4218 5421 4439 3409 2861

GZ 4486 4192 4032 3417 2972 2860 4245 4022 3246 3590

HA 3527 3141 3132 2644 2360 2547 3631 3678 3221 3723

HB 3552 3168 3155 2663 2375 2554 3648 3688 3222 3721

HC 6665 6906 6137 5398 4810 4044 5213 4224 3216 2652

HD 4245 4049 3753 3074 2561 2330 3796 3475 2635 2959

HE 4072 3834 3596 2949 2477 2341 3741 3503 2748 3124

HF 4784 4544 4304 3642 3143 2911 4382 4046 3158 3424

HG 4789 4553 4308 3644 3142 2904 4379 4038 3145 3407

HH 4795 4563 4313 3646 3141 2897 4376 4029 3131 3389

HI 4441 4191 3968 3320 2840 2666 4097 3820 3001 3325

HJ 7334 7547 6801 6053 5454 4695 5909 4926 3894 3349

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

HK 7251 7469 6718 5973 5375 4615 5819 4835 3809 3259

HL 4430 4270 3925 3221 2678 2365 3877 3479 2563 2829

HM 5906 6109 5370 4619 4017 3260 4527 3575 2488 1993

HN 5847 6048 5311 4559 3956 3200 4475 3527 2433 1946

HO 6087 6324 5557 4817 4227 3463 4652 3673 2640 2092

HP 4459 4196 3991 3352 2882 2725 4144 3881 3074 3403

HQ 4456 4190 3990 3354 2887 2736 4151 3893 3091 3422

HR 6055 6292 5525 4785 4196 3431 4619 3641 2608 2060

HS 4690 4465 4206 3536 3029 2785 4263 3919 3029 3298

HT 6690 6928 6161 5422 4832 4067 5240 4252 3241 2679

HU 5210 5298 4667 3896 3272 2586 4065 3259 2081 1875

HV 4985 5092 4441 3671 3048 2349 3814 3000 1823 1626

HW 6023 6183 5483 4720 4107 3368 4713 3793 2663 2230

HX 5743 5927 5205 4448 3840 3091 4401 3470 2353 1900

HY 4529 4452 4004 3262 2673 2221 3780 3256 2236 2414

HZ 5355 5494 4813 4046 3428 2703 4108 3236 2071 1743

IA 5433 5563 4890 4122 3503 2782 4196 3327 2161 1837

IB 5448 5615 4907 4146 3535 2792 4143 3237 2094 1697

IC 6680 6916 6151 5411 4820 4056 5235 4248 3232 2674

ID 6811 7037 6280 5536 4942 4179 5377 4394 3367 2817

IE 1998 1454 1779 1712 1898 2550 2798 3326 3466 4095

IF 1980 1427 1770 1718 1916 2573 2802 3340 3491 4121

IG 2186 1688 1914 1737 1833 2432 2834 3283 3335 3955

IH 2621 2190 2278 1933 1850 2308 3008 3295 3156 3747

II 2647 2212 2307 1963 1880 2334 3039 3324 3179 3769

IJ 2541 2090 2217 1911 1869 2362 2996 3321 3224 3822

IK 2581 2131 2253 1937 1884 2364 3020 3334 3221 3817

IL 2628 2183 2295 1967 1898 2364 3047 3345 3214 3806

IM 2678 2237 2340 1999 1914 2364 3075 3358 3207 3795

IN 2691 2260 2346 1992 1894 2334 3063 3335 3172 3758

IO 2757 2331 2407 2037 1920 2339 3103 3354 3166 3747

IP 2812 2388 2457 2078 1947 2349 3139 3376 3168 3744

IQ 2835 2413 2479 2094 1956 2350 3153 3382 3165 3740

IR 2849 2428 2492 2105 1963 2353 3162 3387 3165 3738

IS 2881 2462 2522 2128 1978 2358 3183 3399 3164 3735

IT 2943 2521 2584 2187 2028 2394 3239 3444 3192 3757

IU 3003 2581 2643 2239 2070 2421 3287 3480 3209 3769

IV 2966 2547 2604 2201 2035 2392 3250 3447 3185 3748

IW 3057 2656 2682 2249 2048 2366 3282 3441 3136 3689

IX 3099 2692 2726 2296 2094 2406 3329 3485 3172 3721

IY 3126 2719 2752 2319 2112 2417 3350 3500 3178 3725

IZ 3164 2763 2785 2340 2121 2409 3365 3499 3160 3702

JA 3160 2754 2785 2348 2136 2432 3377 3519 3187 3731

JB 3215 2807 2839 2398 2179 2463 3423 3556 3208 3746

JC 3257 2853 2879 2431 2202 2472 3451 3571 3207 3741

JD 3338 2942 2952 2488 2239 2480 3497 3591 3197 3721

JE 3283 2880 2903 2452 2219 2482 3470 3584 3212 3743

JF 3365 2964 2983 2523 2277 2519 3534 3630 3234 3756

JG 3419 3019 3034 2569 2314 2542 3575 3659 3246 3762

JH 3510 3123 3117 2632 2353 2546 3622 3675 3225 3729

JI 3490 3094 3102 2628 2360 2568 3626 3692 3256 3764

JJ 3579 3199 3180 2683 2388 2556 3662 3693 3216 3711

JK 3698 3327 3292 2778 2462 2594 3741 3740 3223 3702

JL 3649 3289 3237 2715 2391 2519 3672 3665 3150 3630

JM 3713 3369 3291 2750 2404 2496 3688 3650 3101 3569

JN 3685 3335 3267 2732 2394 2500 3678 3652 3116 3589

JO 3726 3376 3308 2772 2431 2529 3715 3682 3135 3604

JP 3861 3527 3432 2873 2504 2552 3790 3714 3116 3562

JQ 3860 3542 3423 2851 2466 2493 3753 3656 3042 3483

JR 3964 3617 3540 2988 2623 2670 3910 3832 3224 3662

JS 3956 3644 3516 2934 2537 2537 3822 3702 3059 3484

JT 3976 3643 3545 2981 2601 2627 3888 3791 3165 3595

JU 4001 3692 3558 2971 2567 2553 3852 3720 3061 3479

JV 4024 3719 3579 2988 2580 2557 3864 3724 3056 3469

JW 4057 3748 3614 3025 2618 2595 3902 3762 3091 3502

JX 4061 3762 3612 3014 2596 2556 3879 3723 3039 3444

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

JY 4473 4231 3997 3343 2857 2667 4109 3817 2985 3299

JZ 4509 4257 4036 3389 2908 2728 4164 3880 3052 3367

KA 4629 4356 4164 3529 3061 2898 4323 4052 3227 3538

KB 4077 3782 3626 3024 2602 2554 3884 3721 3029 3431

KC 4125 3846 3666 3049 2609 2528 3886 3694 2973 3360

KD 4381 4096 3924 3305 2857 2746 4130 3909 3143 3496

KE 4567 4336 4086 3423 2924 2705 4167 3847 2985 3277

KF 4542 4278 4074 3435 2962 2797 4223 3951 3130 3448

KG 4536 4267 4070 3434 2966 2808 4229 3964 3150 3471

KH 4532 4259 4067 3435 2970 2819 4234 3975 3167 3491

KI 4521 4243 4060 3431 2971 2830 4238 3988 3188 3517

KJ 4608 4339 4142 3505 3034 2867 4295 4021 3195 3506

KK 4687 4432 4214 3564 3079 2881 4330 4027 3171 3461

KL 4674 4406 4206 3566 3092 2915 4350 4066 3227 3529

KM 4688 4415 4222 3585 3114 2942 4373 4094 3258 3561

KN 4705 4432 4239 3602 3130 2957 4389 4108 3270 3570

KO 4765 4494 4298 3658 3182 2999 4439 4147 3297 3587

KP 4814 4548 4345 3701 3220 3025 4473 4170 3307 3588

KQ 4722 4459 4252 3608 3128 2939 4383 4087 3235 3527

KR 4795 4536 4323 3675 3190 2986 4440 4130 3262 3541

KS 4797 4545 4323 3670 3179 2965 4425 4105 3229 3502

KT 4753 4494 4281 3633 3149 2950 4400 4095 3233 3517

KU 4812 4569 4333 3673 3175 2945 4415 4080 3192 3455

KV 4766 4514 4292 3639 3149 2938 4397 4080 3209 3486

KW 4852 4620 4369 3700 3193 2942 4425 4070 3163 3412

KX 4855 4638 4368 3691 3173 2901 4396 4022 3100 3337

KY 4796 4570 4311 3640 3130 2875 4360 4003 3098 3351

KZ 4922 4709 4433 3752 3230 2945 4448 4060 3124 3348

LA 4976 4765 4485 3802 3277 2983 4490 4093 3147 3361

LB 5021 4817 4527 3839 3309 3001 4515 4104 3144 3346

LC 4141 3875 3676 3048 2597 2492 3869 3657 2918 3296

LD 4114 3862 3644 3006 2543 2422 3812 3586 2837 3212

LE 4091 3847 3618 2975 2507 2377 3773 3540 2787 3163

LF 4090 3890 3601 2928 2426 2228 3671 3382 2582 2937

LG 4106 3914 3614 2935 2425 2211 3665 3361 2548 2895

LH 4154 3966 3660 2977 2462 2233 3697 3379 2551 2887

LI 4123 3940 3627 2942 2425 2193 3658 3339 2512 2851

LJ 4169 3994 3671 2980 2455 2203 3680 3343 2497 2823

LK 4183 4011 3684 2991 2464 2205 3686 3343 2491 2812

LL 4231 4052 3733 3044 2520 2264 3744 3402 2546 2863

LM 4217 4049 3716 3020 2488 2217 3705 3350 2486 2798

LN 4164 3998 3663 2968 2437 2171 3656 3308 2454 2775

LO 4247 4086 3745 3045 2508 2222 3719 3351 2473 2776

LP 4291 4133 3787 3084 2544 2247 3750 3370 2480 2772

LQ 4255 4102 3749 3044 2501 2199 3704 3322 2433 2728

LR 4347 4196 3840 3132 2586 2268 3781 3383 2472 2748

LS 4368 4236 3857 3139 2581 2232 3759 3333 2398 2657

LT 4536 4379 4030 3323 2775 2445 3966 3549 2610 2854

LU 4482 4342 3972 3257 2701 2350 3879 3447 2500 2742

LV 4334 4213 3819 3096 2533 2168 3701 3264 2323 2581

LW 4408 4291 3892 3168 2600 2221 3760 3307 2348 2587

LX 4561 4434 4047 3325 2760 2381 3921 3460 2486 2702

LY 4428 4317 3911 3183 2613 2223 3766 3302 2335 2565

LZ 4361 4259 3842 3111 2537 2141 3685 3219 2254 2492

MA 4598 4487 4079 3349 2775 2366 3915 3427 2429 2623

MB 4503 4404 3982 3248 2670 2253 3804 3313 2319 2522

MC 4462 4362 3942 3210 2633 2223 3772 3289 2303 2517

MD 4672 4585 4148 3408 2822 2371 3931 3401 2369 2525

ME 4679 4632 4148 3395 2793 2284 3850 3266 2195 2308

MF 4702 4617 4178 3437 2848 2391 3952 3416 2377 2524

MG 4660 4598 4132 3383 2786 2299 3864 3302 2247 2380

MH 4818 4746 4291 3544 2950 2466 4031 3464 2399 2509

MI 4642 4597 4110 3356 2754 2243 3809 3226 2158 2277

MJ 4613 4576 4080 3325 2720 2201 3767 3177 2105 2223

MK 4596 4596 4058 3295 2680 2111 3672 3034 1932 2011

ML 4632 4632 4094 3330 2715 2142 3703 3060 1953 2021

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

MM 4638 4645 4099 3334 2718 2137 3696 3045 1932 1991

MN 4595 4605 4056 3290 2673 2091 3650 2999 1889 1956

MO 4633 4648 4093 3327 2709 2118 3673 3011 1893 1942

MP 4634 4652 4094 3327 2708 2113 3667 3001 1879 1924

MQ 4601 4631 4060 3292 2672 2063 3613 2934 1807 1845

MR 4638 4666 4097 3329 2709 2101 3651 2971 1841 1871

MS 4614 4654 4072 3303 2681 2060 3604 2912 1777 1797

MT 4642 4673 4101 3333 2712 2100 3648 2963 1831 1856

MU 4644 4682 4102 3333 2712 2092 3636 2943 1806 1821

MV 4650 4691 4108 3338 2717 2092 3634 2935 1795 1803

MW 4833 4856 4293 3525 2905 2295 3842 3147 2006 1992

MX 4824 4856 4283 3514 2893 2272 3814 3108 1961 1935

MY 4681 4732 4138 3368 2745 2108 3642 2926 1778 1761

MZ 4746 4814 4203 3432 2808 2151 3670 2926 1765 1704

NA 4845 4922 4301 3530 2906 2237 3743 2978 1809 1704

NB 4823 4895 4280 3509 2885 2221 3733 2977 1810 1721

NC 4803 4880 4259 3488 2864 2195 3703 2941 1774 1680

ND 4895 4973 4352 3580 2956 2285 3788 3017 1846 1727

NE 4889 4956 4345 3574 2951 2290 3804 3048 1880 1782

NF 4988 5049 4445 3674 3051 2395 3910 3153 1984 1873

NG 4907 4998 4364 3593 2969 2286 3775 2988 1813 1668

NH 4899 4997 4355 3584 2961 2270 3750 2954 1778 1619

NI 6714 6950 6184 5445 4854 4090 5266 4278 3265 2705

NJ 4902 4649 4427 3772 3279 3055 4522 4191 3301 3560

NK 1981 1448 1753 1676 1859 2511 2763 3287 3428 4057

NL 1945 1402 1730 1676 1877 2538 2759 3299 3456 4087

NM 4304 4017 3848 3233 2790 2693 4066 3858 3109 3474

NN 4130 3952 3633 2944 2423 2182 3652 3325 2492 2827

NO 4116 3930 3622 2940 2425 2200 3661 3348 2527 2869

NP 4699 4420 4236 3605 3138 2977 4401 4130 3301 3606

NQ 4401 4117 3943 3321 2872 2755 4143 3917 3145 3495

NR 4466 4301 3963 3262 2721 2411 3922 3525 2608 2871

NS 4912 5004 4368 3597 2974 2288 3775 2986 1810 1661

NT 2234 1745 1953 1754 1829 2415 2851 3282 3313 3930

NU 4186 3990 3694 3016 2505 2284 3743 3431 2604 2938

NV 2144 1637 1882 1727 1843 2454 2823 3289 3360 3982

NW 4349 4056 3895 3283 2844 2749 4119 3913 3162 3524

NX 4220 3963 3752 3116 2653 2524 3921 3686 2921 3283

NY 4969 5029 4426 3655 3031 2375 3891 3136 1968 1862

NZ 4513 4267 4037 3385 2899 2708 4151 3858 3021 3331

OA 6803 7032 6272 5530 4937 4174 5364 4379 3357 2803

OB 6793 7024 6263 5521 4928 4165 5353 4367 3347 2792

OC 6752 6982 6222 5480 4887 4124 5314 4329 3307 2753

OD 6728 6960 6197 5456 4864 4100 5287 4301 3281 2726

OE 6550 6796 6022 5286 4699 3933 5092 4102 3099 2532

OF 6475 6729 5949 5216 4633 3866 5007 4013 3022 2448

OG 6369 6630 5844 5114 4534 3766 4894 3899 2916 2337

OH 6499 6748 5972 5237 4652 3885 5038 4047 3047 2478

OI 6353 6604 5826 5092 4508 3741 4890 3899 2901 2330

OJ 6166 6431 5642 4914 4336 3568 4690 3695 2713 2132

OK 6128 6393 5604 4875 4298 3529 4652 3658 2675 2095

OL 6125 6394 5602 4875 4300 3531 4643 3646 2672 2087

OM 6776 7008 6246 5504 4912 4149 5334 4348 3329 2773

ON 5993 6270 5471 4749 4178 3409 4501 3502 2541 1949

OO 6838 7066 6307 5564 4970 4208 5402 4418 3393 2841

OP 6909 7133 6377 5633 5038 4276 5475 4492 3465 2915

OQ 6993 7216 6461 5717 5122 4360 5558 4574 3549 2998

OR 7042 7268 6511 5768 5173 4411 5604 4618 3597 3043

OS 7229 7450 6697 5952 5355 4595 5797 4812 3787 3236

OT 7277 7494 6744 5998 5400 4640 5847 4864 3836 3287

OU 7285 7498 6752 6004 5405 4646 5861 4879 3846 3301

OV 7315 7530 6783 6036 5437 4678 5889 4906 3875 3329

OW 7318 7529 6784 6036 5437 4678 5896 4915 3880 3337

OX 7337 7547 6803 6055 5455 4697 5917 4937 3900 3358

OY 7359 7571 6826 6078 5478 4720 5937 4955 3921 3377

OZ 7378 7588 6845 6096 5496 4738 5959 4978 3941 3399

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

PA 7361 7569 6827 6078 5477 4720 5945 4965 3926 3386

PB 7394 7602 6860 6111 5510 4753 5977 4997 3958 3418

PC 7381 7586 6846 6096 5495 4738 5967 4989 3947 3408

PD 7407 7613 6872 6123 5521 4764 5992 5012 3972 3433

PE 7395 7598 6860 6110 5507 4751 5984 5007 3962 3426

PF 7446 7641 6911 6158 5553 4799 6047 5074 4020 3492

PG 7464 7662 6929 6177 5573 4818 6061 5086 4036 3504

PH 7422 7626 6887 6137 5535 4779 6010 5032 3989 3452

PI 7477 7680 6942 6192 5590 4833 6064 5085 4043 3505

PJ 7491 7693 6957 6206 5603 4847 6082 5105 4060 3524

PK 7510 7713 6975 6225 5622 4866 6098 5119 4077 3539

PL 7498 7704 6964 6214 5613 4856 6083 5103 4064 3524

PM 7528 7735 6994 6245 5644 4887 6109 5128 4092 3549

PN 7535 7740 7001 6251 5649 4892 6120 5141 4101 3561

PO 7556 7762 7021 6272 5671 4914 6138 5158 4120 3579

PP 7543 7751 7009 6260 5660 4902 6122 5140 4106 3562

PQ 7570 7780 7036 6288 5688 4930 6146 5163 4132 3586

PR 7585 7793 7051 6302 5701 4944 6164 5182 4148 3604

PS 7606 7815 7072 6324 5723 4965 6182 5199 4168 3622

PT 7629 7841 7096 6348 5748 4990 6203 5219 4190 3643

PU 7678 7892 7145 6398 5799 5040 6247 5261 4237 3687

PV 7576 7791 7043 6296 5698 4939 6144 5158 4134 3584

PW 7546 7761 7013 6266 5668 4908 6115 5130 4104 3555

PX 7553 7772 7021 6276 5678 4918 6118 5132 4111 3558

PY 7528 7745 6995 6249 5651 4891 6094 5108 4085 3534

PZ 7537 7757 7005 6260 5663 4902 6099 5111 4093 3538

QA 7513 7732 6981 6235 5638 4878 6077 5090 4070 3517

QB 7516 7739 6984 6240 5644 4883 6075 5086 4071 3514

QC 7476 7701 6945 6201 5606 4845 6031 5041 4029 3471

QD 7504 7732 6974 6231 5637 4874 6057 5066 4057 3497

QE 7490 7685 6955 6202 5597 4843 6092 5118 4064 3536

QF 7515 7704 6978 6224 5617 4866 6123 5152 4093 3569

QG 7553 7737 7016 6260 5653 4903 6169 5201 4136 3617

QH 7548 7728 7011 6254 5646 4897 6170 5204 4135 3620

QI 7581 7762 7043 6287 5679 4930 6201 5234 4167 3650

QJ 7606 7785 7068 6311 5702 4954 6228 5263 4193 3678

QK 7610 7786 7072 6315 5705 4958 6239 5275 4202 3691

QL 7646 7820 7108 6350 5740 4993 6276 5313 4239 3729

QM 7730 7904 7192 6434 5824 5078 6360 5396 4323 3812

QN 7792 7962 7253 6494 5884 5138 6424 5461 4386 3877

QO 7758 7927 7220 6460 5849 5105 6393 5432 4355 3847

QP 7818 7988 7279 6520 5909 5164 6451 5489 4413 3904

QQ 7842 8005 7302 6542 5930 5187 6484 5525 4443 3940

QR 7820 7987 7281 6522 5910 5166 6458 5497 4419 3913

QS 7868 8036 7329 6570 5959 5214 6503 5541 4464 3956

QT 7935 8098 7395 6635 6023 5280 6577 5617 4537 4033

QU 7957 8120 7418 6658 6045 5303 6600 5640 4559 4055

QV 8019 8183 7480 6720 6108 5365 6659 5697 4619 4113

QW 8054 8214 7515 6754 6141 5400 6699 5739 4658 4155

QX 6617 6867 6090 5356 4771 4004 5150 4157 3164 2592

QY 6957 7181 6426 5681 5086 4324 5523 4540 3513 2963

QZ 7472 7695 6941 6196 5601 4839 6031 5043 4027 3471

RA 6705 6938 6175 5434 4842 4078 5262 4276 3257 2701

RB 6569 6813 6041 5304 4717 3951 5113 4123 3118 2552

RC 6587 6830 6059 5322 4734 3968 5132 4143 3137 2572

RD 6609 6851 6081 5343 4754 3989 5156 4168 3159 2596

RE 6628 6868 6099 5361 4772 4007 5177 4189 3179 2617

RF 6645 6884 6116 5377 4788 4023 5195 4207 3196 2635

RG 6665 6902 6136 5396 4806 4042 5218 4231 3217 2657

RH 4409 4159 3936 3289 2810 2640 4068 3795 2982 3310

RI 5768 6021 5241 4507 3925 3157 4317 3335 2317 1757

RJ 6082 6308 5550 4806 4213 3450 4662 3690 2641 2107

RK 4498 4340 3992 3286 2739 2414 3932 3522 2590 2842

RL 3712 3345 3302 2784 2461 2584 3742 3733 3208 3683

RM 5860 6049 5322 4567 3960 3209 4506 3566 2459 1990

RN 7646 7813 7107 6348 5736 4992 6286 5327 4246 3743
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

RO 7643 7809 7104 6344 5732 4989 6284 5326 4243 3741

RP 7646 7812 7107 6347 5735 4992 6289 5331 4248 3746

RQ 7670 7840 7131 6372 5761 5016 6304 5343 4265 3758

RR 7661 7826 7122 6362 5750 5007 6305 5348 4264 3763

RS 7670 7834 7131 6371 5759 5016 6315 5358 4273 3773

RT 7686 7850 7147 6386 5774 5032 6331 5374 4289 3789

RU 7695 7859 7155 6395 5783 5040 6339 5381 4297 3796

RV 7679 7844 7140 6380 5768 5025 6322 5363 4281 3779

RW 7702 7866 7163 6402 5790 5047 6345 5387 4304 3802

RX 7706 7872 7167 6407 5795 5052 6348 5389 4307 3805

RY 7665 7835 7126 6367 5756 5012 6301 5341 4262 3756

RZ 7673 7841 7134 6374 5763 5019 6311 5351 4271 3766

SA 7666 7833 7127 6367 5756 5012 6306 5346 4265 3762

SB 7653 7821 7114 6355 5744 4999 6292 5333 4252 3748

SC 4402 4171 3921 3261 2768 2570 4017 3719 2886 3204

SD 4398 4159 3922 3268 2782 2598 4036 3750 2929 3253

SE 7949 8111 7409 6649 6036 5294 6591 5631 4551 4047

SF 7627 7800 7089 6330 5720 4974 6259 5297 4221 3713

SG 3066 2655 2697 2274 2083 2407 3312 3480 3181 3734

SH 3081 2673 2710 2282 2085 2403 3318 3479 3172 3723

SI 3128 2731 2747 2301 2083 2377 3326 3464 3132 3677

SJ 3662 3306 3247 2720 2391 2510 3673 3659 3135 3613

SK 3930 3616 3490 2910 2516 2523 3802 3688 3052 3482

SL 4995 4713 4532 3897 3422 3233 4679 4378 3508 3777

SM 4165 3970 3673 2994 2484 2264 3722 3412 2589 2926

SN 4691 4753 4148 3378 2754 2105 3631 2901 1747 1711

SO 4691 4763 4147 3376 2752 2092 3609 2865 1705 1652

SP 5939 6232 5421 4707 4144 3376 4427 3422 2493 1887
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Noise calculation model:

 ISO 9613-2 General

Wind speed:

 4.0 m/s - 12.0 m/s, step 1.0 m/s

Ground attenuation:

 Alternative

Meteorological coefficient, C0:

 0.0 dB

Type of demand in calculation:

 1: WTG noise is compared to demand (DK, DE, SE, NL etc.)

Noise values in calculation:

 All noise values are mean values (Lwa) (Normal)

Pure tones:

 Fixed penalty added to source noise of WTGs with pure tones: 0.0 dB(A)

Height above ground level, when no value in NSA object:

 4.5 m Don't allow override of model height with height from NSA object

Deviation from "official" noise demands. Negative is more restrictive,

positive is less restrictive.:

 0.0 dB(A)

Scale 1:200,000

New WTG Noise sensitive area

WTGs

WTG type Noise data

Easting Northing Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Creator Name First LwaRef Last LwaRef Pure

rated diameter height wind wind tones

speed speed

[m] [kW] [m] [m] [m/s] [dB(A)] [m/s] [dB(A)]

1 719,709 5,005,535 64.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

2 720,289 5,005,088 53.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

3 720,016 5,005,984 77.3 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

4 720,470 5,006,608 68.4 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

5 720,839 5,007,111 61.6 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

6 720,981 5,007,866 52.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

7 719,557 5,007,215 54.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

8 719,859 5,008,188 58.0 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

9 720,873 5,008,786 62.9 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

10 720,849 5,009,426 65.8 ENERCON E-141 EP4 4200 ... Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 USER Level 0 - official - 0 s - 42000kW - 04/2016 4.0 99.1 12.0 105.5 No h

h) Generic octave distribution used

Calculation Results

Sound level

Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

A Noise sensitive point: User defined (1) 719,904 5,003,839 14.0 4.5 40.0 31.7 721 Yes

B Noise sensitive point: User defined (2) 719,848 5,004,109 26.4 4.5 40.0 34.0 478 Yes

C Noise sensitive point: User defined (3) 719,918 5,004,111 22.0 4.5 40.0 34.1 454 Yes

D Noise sensitive point: User defined (4) 719,846 5,004,387 30.9 4.5 40.0 36.8 232 Yes

E Noise sensitive point: User defined (5) 721,483 5,009,479 49.8 4.5 40.0 39.7 31 Yes

F Noise sensitive point: User defined (6) 721,351 5,009,324 56.9 4.5 40.0 42.7 -130 No

G Noise sensitive point: User defined (7) 723,705 5,007,599 21.8 4.5 40.0 26.1 2,112 Yes

H Noise sensitive point: User defined (8) 723,715 5,007,566 23.5 4.5 40.0 26.1 2,126 Yes

I Noise sensitive point: User defined (9) 723,724 5,007,532 25.5 4.5 40.0 26.0 2,138 Yes

J Noise sensitive point: User defined (10) 723,731 5,007,502 26.8 4.5 40.0 26.0 2,148 Yes

K Noise sensitive point: User defined (11) 723,708 5,007,057 58.0 4.5 40.0 26.1 2,199 Yes

L Noise sensitive point: User defined (12) 722,428 5,012,058 54.0 4.5 40.0 22.1 2,494 Yes

M Noise sensitive point: User defined (13) 723,650 5,007,287 35.5 4.5 40.0 26.3 2,097 Yes

N Noise sensitive point: User defined (14) 722,830 5,010,790 32.7 4.5 40.0 25.2 1,831 Yes

O Noise sensitive point: User defined (15) 723,905 5,007,805 23.1 4.5 40.0 25.3 2,303 Yes

P Noise sensitive point: User defined (16) 722,575 5,009,383 27.3 4.5 40.0 30.1 1,091 Yes

Q Noise sensitive point: User defined (17) 722,462 5,011,996 52.3 4.5 40.0 22.2 2,459 Yes

R Noise sensitive point: User defined (18) 722,479 5,012,010 51.9 4.5 40.0 22.1 2,481 Yes

S Noise sensitive point: User defined (19) 722,492 5,012,024 51.6 4.5 40.0 22.1 2,499 Yes

T Noise sensitive point: User defined (20) 722,505 5,012,036 51.1 4.5 40.0 22.0 2,516 Yes

U Noise sensitive point: User defined (21) 722,519 5,012,047 50.9 4.5 40.0 21.9 2,533 Yes

V Noise sensitive point: User defined (22) 722,535 5,012,061 50.8 4.5 40.0 21.9 2,554 Yes

W Noise sensitive point: User defined (23) 722,551 5,012,071 50.7 4.5 40.0 21.8 2,571 Yes

To be continued on next page...
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Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

X Noise sensitive point: User defined (24) 722,573 5,012,090 50.8 4.5 40.0 21.7 2,599 Yes

Y Noise sensitive point: User defined (25) 722,570 5,012,118 52.3 4.5 40.0 21.7 2,620 Yes

Z Noise sensitive point: User defined (26) 722,564 5,012,135 53.2 4.5 40.0 21.6 2,632 Yes

AA Noise sensitive point: User defined (27) 722,556 5,012,157 54.0 4.5 40.0 21.6 2,646 Yes

AB Noise sensitive point: User defined (28) 722,565 5,012,177 53.9 4.5 40.0 21.5 2,668 Yes

AC Noise sensitive point: User defined (29) 722,574 5,012,160 53.3 4.5 40.0 21.5 2,658 Yes

AD Noise sensitive point: User defined (30) 722,581 5,012,144 52.8 4.5 40.0 21.6 2,648 Yes

AE Noise sensitive point: User defined (31) 722,587 5,012,128 52.1 4.5 40.0 21.6 2,638 Yes

AF Noise sensitive point: User defined (32) 722,594 5,012,112 51.0 4.5 40.0 21.6 2,628 Yes

AG Noise sensitive point: User defined (33) 722,599 5,012,089 49.7 4.5 40.0 21.7 2,612 Yes

AH Noise sensitive point: User defined (34) 722,595 5,012,080 49.5 4.5 40.0 21.7 2,602 Yes

AI Noise sensitive point: User defined (35) 722,579 5,012,065 50.0 4.5 40.0 21.8 2,581 Yes

AJ Noise sensitive point: User defined (36) 722,567 5,012,054 50.0 4.5 40.0 21.9 2,565 Yes

AK Noise sensitive point: User defined (37) 722,550 5,012,040 50.0 4.5 40.0 21.9 2,544 Yes

AL Noise sensitive point: User defined (38) 722,535 5,012,027 50.0 4.5 40.0 22.0 2,526 Yes

AM Noise sensitive point: User defined (39) 722,520 5,012,015 50.4 4.5 40.0 22.0 2,507 Yes

AN Noise sensitive point: User defined (40) 722,505 5,012,004 51.1 4.5 40.0 22.1 2,489 Yes

AO Noise sensitive point: User defined (41) 722,492 5,011,992 51.4 4.5 40.0 22.2 2,473 Yes

AP Noise sensitive point: User defined (42) 722,486 5,011,987 51.6 4.5 40.0 22.2 2,465 Yes

AQ Noise sensitive point: User defined (43) 722,471 5,011,974 51.9 4.5 40.0 22.2 2,445 Yes

AR Noise sensitive point: User defined (44) 722,454 5,011,968 52.3 4.5 40.0 22.3 2,432 Yes

AS Noise sensitive point: User defined (45) 722,443 5,011,968 52.8 4.5 40.0 22.3 2,426 Yes

AT Noise sensitive point: User defined (46) 722,567 5,012,127 52.8 4.5 40.0 21.6 2,627 Yes

AU Noise sensitive point: User defined (47) 722,561 5,012,146 53.6 4.5 40.0 21.6 2,639 Yes

AV Noise sensitive point: User defined (48) 722,550 5,012,164 54.2 4.5 40.0 21.6 2,649 Yes

AW Noise sensitive point: User defined (49) 722,569 5,012,169 53.6 4.5 40.0 21.5 2,663 Yes

AX Noise sensitive point: User defined (50) 722,577 5,012,153 53.1 4.5 40.0 21.6 2,654 Yes

AY Noise sensitive point: User defined (51) 722,584 5,012,135 52.5 4.5 40.0 21.6 2,643 Yes

AZ Noise sensitive point: User defined (52) 722,591 5,012,119 51.5 4.5 40.0 21.6 2,633 Yes

BA Noise sensitive point: User defined (53) 722,494 5,009,513 25.4 4.5 40.0 30.3 1,029 Yes

BB Noise sensitive point: User defined (54) 723,318 5,008,114 16.7 4.5 40.0 27.6 1,727 Yes

BC Noise sensitive point: User defined (55) 722,207 5,010,623 35.4 4.5 40.0 27.9 1,237 Yes

BD Noise sensitive point: User defined (56) 722,206 5,011,151 42.9 4.5 40.0 25.6 1,624 Yes

BE Noise sensitive point: User defined (57) 722,505 5,012,173 55.5 4.5 40.0 21.6 2,634 Yes

BF Noise sensitive point: User defined (58) 722,575 5,012,101 51.3 4.5 40.0 21.7 2,609 Yes

BG Noise sensitive point: User defined (59) 722,563 5,012,078 50.6 4.5 40.0 21.8 2,583 Yes

BH Noise sensitive point: User defined (60) 722,177 5,010,473 33.5 4.5 40.0 28.7 1,116 Yes

BI Noise sensitive point: User defined (61) 722,543 5,012,065 50.7 4.5 40.0 21.8 2,562 Yes

BJ Noise sensitive point: User defined (62) 722,189 5,010,508 33.9 4.5 40.0 28.5 1,148 Yes

BK Noise sensitive point: User defined (63) 722,118 5,010,514 36.5 4.5 40.0 28.8 1,098 Yes

BL Noise sensitive point: User defined (64) 722,583 5,009,338 26.1 4.5 40.0 30.1 1,093 Yes

BM Noise sensitive point: User defined (65) 723,278 5,008,693 13.8 4.5 40.0 27.5 1,761 Yes

BN Noise sensitive point: User defined (66) 722,126 5,010,473 35.3 4.5 40.0 28.9 1,077 Yes

BO Noise sensitive point: User defined (67) 722,306 5,010,883 38.7 4.5 40.0 26.5 1,489 Yes

BP Noise sensitive point: User defined (68) 722,159 5,011,181 45.6 4.5 40.0 25.6 1,618 Yes

BQ Noise sensitive point: User defined (69) 722,450 5,012,119 56.0 4.5 40.0 21.9 2,558 Yes

BR Noise sensitive point: User defined (70) 722,021 5,010,483 40.2 4.5 40.0 29.3 1,006 Yes

BS Noise sensitive point: User defined (71) 723,606 5,007,472 26.1 4.5 40.0 26.5 2,028 Yes

BT Noise sensitive point: User defined (72) 722,588 5,012,073 49.5 4.5 40.0 21.8 2,593 Yes

BU Noise sensitive point: User defined (73) 723,355 5,006,965 42.2 4.5 40.0 27.4 1,869 Yes

BV Noise sensitive point: User defined (74) 722,047 5,010,520 39.9 4.5 40.0 29.0 1,051 Yes

BW Noise sensitive point: User defined (75) 722,283 5,010,734 35.4 4.5 40.0 27.2 1,369 Yes

BX Noise sensitive point: User defined (76) 722,942 5,006,315 42.1 4.5 40.0 28.5 1,608 Yes

BY Noise sensitive point: User defined (77) 722,090 5,005,804 51.9 4.5 40.0 31.8 1,119 Yes

BZ Noise sensitive point: User defined (78) 722,134 5,005,833 50.2 4.5 40.0 31.6 1,138 Yes

CA Noise sensitive point: User defined (79) 722,171 5,005,912 47.5 4.5 40.0 31.6 1,123 Yes

CB Noise sensitive point: User defined (80) 723,845 5,008,008 12.9 4.5 40.0 25.5 2,246 Yes

CC Noise sensitive point: User defined (81) 723,342 5,008,144 16.2 4.5 40.0 27.5 1,753 Yes

CD Noise sensitive point: User defined (82) 722,783 5,012,327 52.0 4.5 40.0 20.7 2,912 Yes

CE Noise sensitive point: User defined (83) 723,645 5,007,345 32.2 4.5 40.0 26.3 2,083 Yes

CF Noise sensitive point: User defined (84) 723,194 5,012,381 46.9 4.5 40.0 20.0 3,201 Yes

CG Noise sensitive point: User defined (85) 722,570 5,012,502 47.4 4.5 40.0 20.5 2,951 Yes

CH Noise sensitive point: User defined (86) 724,085 5,007,420 21.9 4.5 40.0 24.6 2,509 Yes

CI Noise sensitive point: User defined (87) 722,723 5,009,359 16.1 4.5 40.0 29.2 1,235 Yes

To be continued on next page...
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Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

CJ Noise sensitive point: User defined (88) 722,695 5,009,277 18.1 4.5 40.0 29.6 1,199 Yes

CK Noise sensitive point: User defined (89) 722,279 5,010,247 28.2 4.5 40.0 29.1 1,073 Yes

CL Noise sensitive point: User defined (90) 723,291 5,008,372 14.3 4.5 40.0 27.6 1,737 Yes

CM Noise sensitive point: User defined (91) 723,047 5,008,694 18.9 4.5 40.0 28.5 1,530 Yes

CN Noise sensitive point: User defined (92) 722,828 5,010,849 32.1 4.5 40.0 25.1 1,863 Yes

CO Noise sensitive point: User defined (93) 723,403 5,012,633 46.7 4.5 40.0 19.1 3,528 Yes

CP Noise sensitive point: User defined (94) 722,300 5,010,516 31.7 4.5 40.0 28.0 1,240 Yes

CQ Noise sensitive point: User defined (95) 722,785 5,012,282 52.0 4.5 40.0 20.9 2,876 Yes

CR Noise sensitive point: User defined (96) 722,415 5,005,967 46.0 4.5 40.0 30.4 1,295 Yes

CS Noise sensitive point: User defined (97) 722,747 5,012,558 52.0 4.5 40.0 20.2 3,088 Yes

CT Noise sensitive point: User defined (98) 722,381 5,005,957 46.3 4.5 40.0 30.6 1,272 Yes

CU Noise sensitive point: User defined (99) 723,185 5,007,880 21.1 4.5 40.0 28.3 1,581 Yes

CV Noise sensitive point: User defined (100) 722,542 5,006,060 43.1 4.5 40.0 30.0 1,356 Yes

CW Noise sensitive point: User defined (101) 723,123 5,008,422 22.4 4.5 40.0 28.4 1,581 Yes

CX Noise sensitive point: User defined (102) 723,110 5,008,482 23.4 4.5 40.0 28.4 1,582 Yes

CY Noise sensitive point: User defined (103) 723,206 5,008,079 19.5 4.5 40.0 28.1 1,612 Yes

CZ Noise sensitive point: User defined (104) 722,189 5,009,721 28.9 4.5 40.0 31.5 776 Yes

DA Noise sensitive point: User defined (105) 722,015 5,011,242 51.6 4.5 40.0 25.0 1,584 Yes

DB Noise sensitive point: User defined (106) 722,203 5,010,951 41.1 4.5 40.0 26.5 1,469 Yes

DC Noise sensitive point: User defined (107) 722,438 5,011,850 47.9 4.5 40.0 22.6 2,324 Yes

DD Noise sensitive point: User defined (108) 722,597 5,012,103 50.4 4.5 40.0 21.7 2,623 Yes

DE Noise sensitive point: User defined (109) 723,107 5,008,636 19.7 4.5 40.0 28.3 1,594 Yes

DF Noise sensitive point: User defined (110) 722,884 5,008,878 6.2 4.5 40.0 28.1 1,363 Yes

DG Noise sensitive point: User defined (111) 724,203 5,007,832 11.5 4.5 40.0 24.1 2,599 Yes

DH Noise sensitive point: User defined (112) 722,301 5,010,464 30.7 4.5 40.0 28.2 1,210 Yes

DI Noise sensitive point: User defined (113) 723,519 5,007,254 33.6 4.5 40.0 26.8 1,974 Yes

DJ Noise sensitive point: User defined (114) 724,154 5,007,894 11.0 4.5 40.0 24.3 2,550 Yes

DK Noise sensitive point: User defined (115) 723,410 5,007,018 42.7 4.5 40.0 27.2 1,917 Yes

DL Noise sensitive point: User defined (116) 724,002 5,007,938 16.7 4.5 40.0 24.9 2,399 Yes

DM Noise sensitive point: User defined (117) 722,301 5,010,581 32.7 4.5 40.0 27.8 1,281 Yes

DN Noise sensitive point: User defined (118) 722,743 5,009,483 13.7 4.5 40.0 28.9 1,270 Yes

DO Noise sensitive point: User defined (119) 722,575 5,010,167 30.0 4.5 40.0 28.1 1,297 Yes

DP Noise sensitive point: User defined (120) 722,529 5,009,148 30.6 4.5 40.0 30.8 1,022 Yes

DQ Noise sensitive point: User defined (121) 723,228 5,007,713 9.1 4.5 40.0 28.0 1,630 Yes

DR Noise sensitive point: User defined (122) 722,153 5,005,809 49.9 4.5 40.0 31.4 1,168 Yes

DS Noise sensitive point: User defined (123) 723,103 5,012,382 48.5 4.5 40.0 20.1 3,146 Yes

DT Noise sensitive point: User defined (124) 723,139 5,012,416 48.5 4.5 40.0 20.0 3,195 Yes

DU Noise sensitive point: User defined (125) 722,271 5,010,220 27.9 4.5 40.0 29.3 1,052 Yes

DV Noise sensitive point: User defined (126) 722,270 5,010,077 26.3 4.5 40.0 29.8 982 Yes

DW Noise sensitive point: User defined (127) 722,387 5,010,086 26.8 4.5 40.0 29.2 1,092 Yes

DX Noise sensitive point: User defined (128) 722,473 5,010,119 28.0 4.5 40.0 28.7 1,184 Yes

DY Noise sensitive point: User defined (129) 722,713 5,012,567 50.0 4.5 40.0 20.2 3,078 Yes

DZ Noise sensitive point: User defined (130) 722,723 5,012,591 49.8 4.5 40.0 20.1 3,104 Yes

EA Noise sensitive point: User defined (131) 722,721 5,012,509 52.0 4.5 40.0 20.3 3,033 Yes

EB Noise sensitive point: User defined (132) 722,252 5,009,832 25.6 4.5 40.0 30.8 867 Yes

EC Noise sensitive point: User defined (133) 723,467 5,007,373 26.0 4.5 40.0 27.0 1,903 Yes

ED Noise sensitive point: User defined (134) 722,235 5,011,805 53.8 4.5 40.0 23.2 2,179 Yes

EE Noise sensitive point: User defined (135) 721,580 5,011,258 60.0 4.5 40.0 26.7 1,398 Yes

EF Noise sensitive point: User defined (136) 721,544 5,011,295 60.4 4.5 40.0 26.5 1,420 Yes

EG Noise sensitive point: User defined (137) 723,728 5,007,393 30.5 4.5 40.0 26.0 2,158 Yes

EH Noise sensitive point: User defined (138) 723,264 5,006,883 38.7 4.5 40.0 27.7 1,788 Yes

EI Noise sensitive point: User defined (139) 723,250 5,006,850 39.0 4.5 40.0 27.7 1,778 Yes

EJ Noise sensitive point: User defined (140) 723,229 5,006,798 39.4 4.5 40.0 27.8 1,764 Yes

EK Noise sensitive point: User defined (141) 724,027 5,007,819 22.5 4.5 40.0 24.9 2,424 Yes

EL Noise sensitive point: User defined (142) 724,030 5,007,797 23.2 4.5 40.0 24.9 2,428 Yes

EM Noise sensitive point: User defined (143) 723,503 5,007,212 35.1 4.5 40.0 26.9 1,967 Yes

EN Noise sensitive point: User defined (144) 722,354 5,010,109 26.8 4.5 40.0 29.3 1,072 Yes

EO Noise sensitive point: User defined (145) 722,664 5,006,163 42.0 4.5 40.0 29.6 1,416 Yes

EP Noise sensitive point: User defined (146) 722,691 5,006,186 42.0 4.5 40.0 29.5 1,430 Yes

EQ Noise sensitive point: User defined (147) 723,189 5,007,815 17.8 4.5 40.0 28.2 1,587 Yes

ER Noise sensitive point: User defined (148) 722,520 5,009,206 31.6 4.5 40.0 30.8 1,018 Yes

ES Noise sensitive point: User defined (149) 722,688 5,009,046 23.2 4.5 40.0 30.0 1,176 Yes

ET Noise sensitive point: User defined (150) 723,660 5,007,623 18.5 4.5 40.0 26.3 2,066 Yes

EU Noise sensitive point: User defined (151) 722,714 5,009,017 21.9 4.5 40.0 29.9 1,199 Yes

To be continued on next page...
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Noise sensitive area Demands Sound level Demands fulfilled ?

No. Name Easting Northing Z Imission height Min Noise Max From WTGs Distance to noise Noise

demand

[m] [m] [dB(A)] [dB(A)] [m]

EV Noise sensitive point: User defined (152) 721,993 5,011,587 55.4 4.5 40.0 24.3 1,872 Yes

EW Noise sensitive point: User defined (153) 721,859 5,011,384 55.8 4.5 40.0 25.4 1,631 Yes

EX Noise sensitive point: User defined (154) 723,599 5,007,591 17.0 4.5 40.0 26.5 2,007 Yes

EY Noise sensitive point: User defined (155) 723,729 5,007,288 35.8 4.5 40.0 26.0 2,174 Yes

EZ Noise sensitive point: User defined (156) 723,469 5,007,143 37.4 4.5 40.0 27.0 1,947 Yes

FA Noise sensitive point: User defined (157) 723,464 5,007,122 38.6 4.5 40.0 27.0 1,947 Yes

FB Noise sensitive point: User defined (158) 722,484 5,009,345 35.0 4.5 40.0 30.8 996 Yes

FC Noise sensitive point: User defined (159) 723,084 5,008,602 22.4 4.5 40.0 28.5 1,574 Yes

FD Noise sensitive point: User defined (160) 723,899 5,007,832 21.8 4.5 40.0 25.4 2,296 Yes

FE Noise sensitive point: User defined (161) 722,469 5,012,141 56.0 4.5 40.0 21.8 2,587 Yes

FF Noise sensitive point: User defined (162) 722,739 5,009,457 14.6 4.5 40.0 29.0 1,263 Yes

FG Noise sensitive point: User defined (163) 723,608 5,007,284 34.9 4.5 40.0 26.5 2,056 Yes

FH Noise sensitive point: User defined (164) 723,433 5,007,041 42.7 4.5 40.0 27.1 1,935 Yes

FI Noise sensitive point: User defined (165) 723,445 5,007,070 41.2 4.5 40.0 27.1 1,940 Yes

FJ Noise sensitive point: User defined (166) 723,446 5,007,221 33.1 4.5 40.0 27.1 1,910 Yes

FK Noise sensitive point: User defined (167) 723,180 5,006,603 42.9 4.5 40.0 27.9 1,751 Yes

FL Noise sensitive point: User defined (168) 723,447 5,007,264 31.0 4.5 40.0 27.1 1,902 Yes

FM Noise sensitive point: User defined (169) 723,934 5,007,822 22.5 4.5 40.0 25.2 2,331 Yes

FN Noise sensitive point: User defined (170) 723,396 5,007,400 21.3 4.5 40.0 27.3 1,828 Yes

FO Noise sensitive point: User defined (171) 722,480 5,009,554 22.6 4.5 40.0 30.2 1,022 Yes

FP Noise sensitive point: User defined (172) 722,521 5,009,543 23.2 4.5 40.0 30.0 1,060 Yes

FQ Noise sensitive point: User defined (173) 722,531 5,009,530 23.9 4.5 40.0 30.0 1,068 Yes

FR Noise sensitive point: User defined (174) 722,693 5,009,441 19.4 4.5 40.0 29.3 1,215 Yes

FS Noise sensitive point: User defined (175) 722,694 5,009,454 19.4 4.5 40.0 29.3 1,218 Yes

FT Noise sensitive point: User defined (176) 723,201 5,008,400 18.3 4.5 40.0 28.0 1,653 Yes

FU Noise sensitive point: User defined (177) 723,247 5,008,435 16.9 4.5 40.0 27.8 1,705 Yes

FV Noise sensitive point: User defined (178) 723,137 5,008,514 21.3 4.5 40.0 28.3 1,617 Yes

FW Noise sensitive point: User defined (179) 723,185 5,008,515 18.7 4.5 40.0 28.0 1,663 Yes

FX Noise sensitive point: User defined (180) 723,232 5,008,517 17.0 4.5 40.0 27.8 1,709 Yes

FY Noise sensitive point: User defined (181) 723,242 5,008,476 17.1 4.5 40.0 27.8 1,709 Yes

FZ Noise sensitive point: User defined (182) 723,270 5,008,484 16.1 4.5 40.0 27.7 1,738 Yes

GA Noise sensitive point: User defined (183) 723,265 5,008,513 16.1 4.5 40.0 27.7 1,740 Yes

GB Noise sensitive point: User defined (184) 723,117 5,008,601 20.5 4.5 40.0 28.3 1,607 Yes

GC Noise sensitive point: User defined (185) 723,194 5,008,156 18.2 4.5 40.0 28.1 1,607 Yes

GD Noise sensitive point: User defined (186) 722,708 5,009,163 19.0 4.5 40.0 29.7 1,203 Yes

GE Noise sensitive point: User defined (187) 723,226 5,007,921 19.6 4.5 40.0 28.1 1,624 Yes

GF Noise sensitive point: User defined (188) 722,299 5,011,800 51.5 4.5 40.0 23.1 2,207 Yes

GG Noise sensitive point: User defined (189) 723,199 5,012,467 48.5 4.5 40.0 19.8 3,272 Yes

GH Noise sensitive point: User defined (190) 722,042 5,005,731 52.9 4.5 40.0 31.9 1,122 Yes

GI Noise sensitive point: User defined (191) 723,583 5,007,251 36.2 4.5 40.0 26.6 2,037 Yes

GJ Noise sensitive point: User defined (192) 723,350 5,006,793 53.8 4.5 40.0 27.4 1,885 Yes

GK Noise sensitive point: User defined (193) 722,117 5,010,716 44.2 4.5 40.0 27.9 1,237 Yes

GL Noise sensitive point: User defined (194) 723,164 5,006,479 47.6 4.5 40.0 27.8 1,766 Yes

GM Noise sensitive point: User defined (195) 723,188 5,006,498 49.2 4.5 40.0 27.7 1,784 Yes

GN Noise sensitive point: User defined (196) 722,600 5,009,483 24.1 4.5 40.0 29.7 1,128 Yes

GO Noise sensitive point: User defined (197) 721,758 5,011,362 56.8 4.5 40.0 25.7 1,567 Yes

GP Noise sensitive point: User defined (198) 721,745 5,011,338 57.6 4.5 40.0 25.8 1,541 Yes

GQ Noise sensitive point: User defined (199) 721,798 5,011,374 56.5 4.5 40.0 25.6 1,595 Yes

GR Noise sensitive point: User defined (200) 721,810 5,011,394 55.9 4.5 40.0 25.5 1,618 Yes

GS Noise sensitive point: User defined (201) 721,976 5,011,614 54.7 4.5 40.0 24.2 1,889 Yes

GT Noise sensitive point: User defined (202) 723,156 5,008,489 20.3 4.5 40.0 28.2 1,628 Yes

GU Noise sensitive point: User defined (203) 723,714 5,007,431 29.2 4.5 40.0 26.1 2,140 Yes

GV Noise sensitive point: User defined (204) 722,239 5,011,196 41.7 4.5 40.0 25.4 1,679 Yes

GW Noise sensitive point: User defined (205) 723,142 5,006,456 46.7 4.5 40.0 27.9 1,752 Yes

GX Noise sensitive point: User defined (206) 723,129 5,006,441 46.6 4.5 40.0 27.9 1,744 Yes

GY Noise sensitive point: User defined (207) 722,366 5,011,851 50.6 4.5 40.0 22.8 2,286 Yes

GZ Noise sensitive point: User defined (208) 723,799 5,007,380 32.0 4.5 40.0 25.7 2,231 Yes

HA Noise sensitive point: User defined (209) 723,110 5,006,469 44.4 4.5 40.0 28.0 1,718 Yes

HB Noise sensitive point: User defined (210) 723,131 5,006,487 44.4 4.5 40.0 27.9 1,732 Yes

HC Noise sensitive point: User defined (211) 722,146 5,011,739 54.3 4.5 40.0 23.6 2,079 Yes

HD Noise sensitive point: User defined (212) 723,310 5,007,783 6.9 4.5 40.0 27.6 1,709 Yes

HE Noise sensitive point: User defined (213) 723,289 5,007,476 9.6 4.5 40.0 27.7 1,713 Yes

HF Noise sensitive point: User defined (214) 723,892 5,007,857 20.9 4.5 40.0 25.4 2,288 Yes

HG Noise sensitive point: User defined (215) 723,885 5,007,881 20.0 4.5 40.0 25.4 2,281 Yes

To be continued on next page...
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HH Noise sensitive point: User defined (216) 723,878 5,007,906 18.9 4.5 40.0 25.4 2,274 Yes

HI Noise sensitive point: User defined (217) 723,635 5,007,611 17.8 4.5 40.0 26.4 2,042 Yes

HJ Noise sensitive point: User defined (218) 722,626 5,012,264 52.7 4.5 40.0 21.2 2,774 Yes

HK Noise sensitive point: User defined (219) 722,547 5,012,208 54.8 4.5 40.0 21.4 2,684 Yes

HL Noise sensitive point: User defined (220) 723,337 5,008,078 15.9 4.5 40.0 27.5 1,742 Yes

HM Noise sensitive point: User defined (221) 722,201 5,010,890 40.9 4.5 40.0 26.8 1,423 Yes

HN Noise sensitive point: User defined (222) 722,201 5,010,825 39.9 4.5 40.0 27.1 1,374 Yes

HO Noise sensitive point: User defined (223) 721,993 5,011,178 54.0 4.5 40.0 25.3 1,518 Yes

HP Noise sensitive point: User defined (224) 723,687 5,007,549 23.5 4.5 40.0 26.2 2,100 Yes

HQ Noise sensitive point: User defined (225) 723,696 5,007,527 25.0 4.5 40.0 26.1 2,110 Yes

HR Noise sensitive point: User defined (226) 721,978 5,011,149 55.3 4.5 40.0 25.4 1,486 Yes

HS Noise sensitive point: User defined (227) 723,766 5,007,889 16.0 4.5 40.0 25.8 2,163 Yes

HT Noise sensitive point: User defined (228) 722,173 5,011,755 54.1 4.5 40.0 23.4 2,105 Yes

HU Noise sensitive point: User defined (229) 722,683 5,009,814 25.5 4.5 40.0 28.6 1,277 Yes

HV Noise sensitive point: User defined (230) 722,452 5,009,697 18.0 4.5 40.0 30.0 1,024 Yes

HW Noise sensitive point: User defined (231) 722,580 5,010,830 32.0 4.5 40.0 25.9 1,655 Yes

HX Noise sensitive point: User defined (232) 722,286 5,010,668 34.1 4.5 40.0 27.5 1,326 Yes

HY Noise sensitive point: User defined (233) 723,096 5,008,543 23.7 4.5 40.0 28.5 1,585 Yes

HZ Noise sensitive point: User defined (234) 722,437 5,010,144 28.0 4.5 40.0 28.8 1,162 Yes

IA Noise sensitive point: User defined (235) 722,522 5,010,183 29.1 4.5 40.0 28.3 1,256 Yes

IB Noise sensitive point: User defined (236) 722,279 5,010,339 29.1 4.5 40.0 28.8 1,123 Yes

IC Noise sensitive point: User defined (237) 722,195 5,011,736 54.3 4.5 40.0 23.5 2,100 Yes

ID Noise sensitive point: User defined (238) 722,330 5,011,822 51.1 4.5 40.0 23.0 2,243 Yes

IE Noise sensitive point: User defined (239) 721,704 5,005,421 60.0 4.5 40.0 33.1 826 Yes

IF Noise sensitive point: User defined (240) 721,684 5,005,391 60.0 4.5 40.0 33.1 801 Yes

IG Noise sensitive point: User defined (241) 721,894 5,005,612 55.4 4.5 40.0 32.4 1,055 Yes

IH Noise sensitive point: User defined (242) 722,294 5,005,969 47.5 4.5 40.0 31.1 1,193 Yes

II Noise sensitive point: User defined (243) 722,323 5,005,957 48.0 4.5 40.0 30.9 1,223 Yes

IJ Noise sensitive point: User defined (244) 722,230 5,005,862 47.7 4.5 40.0 31.2 1,199 Yes

IK Noise sensitive point: User defined (245) 722,267 5,005,882 48.0 4.5 40.0 31.0 1,218 Yes

IL Noise sensitive point: User defined (246) 722,311 5,005,912 47.4 4.5 40.0 30.9 1,238 Yes

IM Noise sensitive point: User defined (247) 722,356 5,005,943 47.1 4.5 40.0 30.7 1,258 Yes

IN Noise sensitive point: User defined (248) 722,363 5,005,986 46.9 4.5 40.0 30.7 1,241 Yes

IO Noise sensitive point: User defined (249) 722,423 5,006,025 44.8 4.5 40.0 30.5 1,272 Yes

IP Noise sensitive point: User defined (250) 722,473 5,006,052 43.2 4.5 40.0 30.3 1,301 Yes

IQ Noise sensitive point: User defined (251) 722,494 5,006,067 42.7 4.5 40.0 30.2 1,311 Yes

IR Noise sensitive point: User defined (252) 722,507 5,006,075 42.6 4.5 40.0 30.2 1,318 Yes

IS Noise sensitive point: User defined (253) 722,536 5,006,094 42.5 4.5 40.0 30.1 1,334 Yes

IT Noise sensitive point: User defined (254) 722,597 5,006,100 42.1 4.5 40.0 29.8 1,385 Yes

IU Noise sensitive point: User defined (255) 722,656 5,006,118 42.0 4.5 40.0 29.5 1,429 Yes

IV Noise sensitive point: User defined (256) 722,617 5,006,121 42.0 4.5 40.0 29.7 1,393 Yes

IW Noise sensitive point: User defined (257) 722,687 5,006,228 42.0 4.5 40.0 29.6 1,408 Yes

IX Noise sensitive point: User defined (258) 722,732 5,006,217 42.0 4.5 40.0 29.3 1,453 Yes

IY Noise sensitive point: User defined (259) 722,758 5,006,227 42.0 4.5 40.0 29.2 1,471 Yes

IZ Noise sensitive point: User defined (260) 722,786 5,006,271 42.0 4.5 40.0 29.2 1,479 Yes

JA Noise sensitive point: User defined (261) 722,790 5,006,240 42.0 4.5 40.0 29.1 1,495 Yes

JB Noise sensitive point: User defined (262) 722,843 5,006,254 42.0 4.5 40.0 28.9 1,538 Yes

JC Noise sensitive point: User defined (263) 722,879 5,006,284 42.0 4.5 40.0 28.8 1,560 Yes

JD Noise sensitive point: User defined (264) 722,945 5,006,352 42.0 4.5 40.0 28.6 1,599 Yes

JE Noise sensitive point: User defined (265) 722,903 5,006,296 42.0 4.5 40.0 28.7 1,577 Yes

JF Noise sensitive point: User defined (266) 722,979 5,006,332 43.6 4.5 40.0 28.4 1,637 Yes

JG Noise sensitive point: User defined (267) 723,028 5,006,359 45.0 4.5 40.0 28.2 1,674 Yes

JH Noise sensitive point: User defined (268) 723,098 5,006,452 44.5 4.5 40.0 28.1 1,711 Yes

JI Noise sensitive point: User defined (269) 723,090 5,006,402 46.1 4.5 40.0 28.0 1,720 Yes

JJ Noise sensitive point: User defined (270) 723,152 5,006,516 44.6 4.5 40.0 27.9 1,744 Yes

JK Noise sensitive point: User defined (271) 723,249 5,006,608 49.3 4.5 40.0 27.6 1,818 Yes

JL Noise sensitive point: User defined (272) 723,185 5,006,647 41.5 4.5 40.0 27.9 1,747 Yes

JM Noise sensitive point: User defined (273) 723,216 5,006,755 40.0 4.5 40.0 27.8 1,759 Yes

JN Noise sensitive point: User defined (274) 723,200 5,006,715 40.3 4.5 40.0 27.9 1,751 Yes

JO Noise sensitive point: User defined (275) 723,239 5,006,729 43.8 4.5 40.0 27.7 1,787 Yes

JP Noise sensitive point: User defined (276) 723,331 5,006,872 47.2 4.5 40.0 27.5 1,856 Yes

JQ Noise sensitive point: User defined (277) 723,300 5,006,952 37.7 4.5 40.0 27.6 1,816 Yes

JR Noise sensitive point: User defined (278) 723,449 5,006,848 55.0 4.5 40.0 27.0 1,975 Yes

JS Noise sensitive point: User defined (279) 723,374 5,007,026 38.7 4.5 40.0 27.3 1,880 Yes

To be continued on next page...
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JT Noise sensitive point: User defined (280) 723,434 5,006,927 51.9 4.5 40.0 27.1 1,952 Yes

JU Noise sensitive point: User defined (281) 723,406 5,007,066 38.5 4.5 40.0 27.2 1,903 Yes

JV Noise sensitive point: User defined (282) 723,419 5,007,096 37.5 4.5 40.0 27.2 1,909 Yes

JW Noise sensitive point: User defined (283) 723,457 5,007,089 40.6 4.5 40.0 27.0 1,947 Yes

JX Noise sensitive point: User defined (284) 723,435 5,007,151 35.5 4.5 40.0 27.1 1,913 Yes

JY Noise sensitive point: User defined (285) 723,641 5,007,669 14.0 4.5 40.0 26.3 2,045 Yes

JZ Noise sensitive point: User defined (286) 723,700 5,007,635 20.1 4.5 40.0 26.1 2,105 Yes

KA Noise sensitive point: User defined (287) 723,865 5,007,576 28.4 4.5 40.0 25.5 2,274 Yes

KB Noise sensitive point: User defined (288) 723,441 5,007,178 34.7 4.5 40.0 27.1 1,913 Yes

KC Noise sensitive point: User defined (289) 723,442 5,007,290 29.7 4.5 40.0 27.1 1,892 Yes

KD Noise sensitive point: User defined (290) 723,684 5,007,379 30.7 4.5 40.0 26.2 2,116 Yes

KE Noise sensitive point: User defined (291) 723,685 5,007,783 12.9 4.5 40.0 26.1 2,083 Yes

KF Noise sensitive point: User defined (292) 723,763 5,007,584 24.7 4.5 40.0 25.9 2,172 Yes

KG Noise sensitive point: User defined (293) 723,772 5,007,553 26.1 4.5 40.0 25.9 2,183 Yes

KH Noise sensitive point: User defined (294) 723,779 5,007,528 27.1 4.5 40.0 25.8 2,193 Yes

KI Noise sensitive point: User defined (295) 723,786 5,007,491 28.5 4.5 40.0 25.8 2,204 Yes

KJ Noise sensitive point: User defined (296) 723,835 5,007,588 27.1 4.5 40.0 25.6 2,243 Yes

KK Noise sensitive point: User defined (297) 723,858 5,007,716 24.8 4.5 40.0 25.5 2,259 Yes

KL Noise sensitive point: User defined (298) 723,887 5,007,631 27.6 4.5 40.0 25.4 2,292 Yes

KM Noise sensitive point: User defined (299) 723,912 5,007,611 28.2 4.5 40.0 25.3 2,319 Yes

KN Noise sensitive point: User defined (300) 723,928 5,007,619 28.0 4.5 40.0 25.3 2,334 Yes

KO Noise sensitive point: User defined (301) 723,973 5,007,662 27.2 4.5 40.0 25.1 2,377 Yes

KP Noise sensitive point: User defined (302) 724,002 5,007,714 25.9 4.5 40.0 25.0 2,403 Yes

KQ Noise sensitive point: User defined (303) 723,915 5,007,682 26.4 4.5 40.0 25.3 2,318 Yes

KR Noise sensitive point: User defined (304) 723,965 5,007,745 25.4 4.5 40.0 25.1 2,365 Yes

KS Noise sensitive point: User defined (305) 723,945 5,007,789 24.1 4.5 40.0 25.2 2,343 Yes

KT Noise sensitive point: User defined (306) 723,927 5,007,726 26.0 4.5 40.0 25.3 2,328 Yes

KU Noise sensitive point: User defined (307) 723,926 5,007,853 21.2 4.5 40.0 25.2 2,322 Yes

KV Noise sensitive point: User defined (308) 723,918 5,007,772 24.5 4.5 40.0 25.3 2,316 Yes

KW Noise sensitive point: User defined (309) 723,922 5,007,943 17.6 4.5 40.0 25.2 2,319 Yes

KX Noise sensitive point: User defined (310) 723,878 5,008,025 13.7 4.5 40.0 25.4 2,280 Yes

KY Noise sensitive point: User defined (311) 723,855 5,007,946 16.6 4.5 40.0 25.5 2,253 Yes

KZ Noise sensitive point: User defined (312) 723,918 5,008,088 11.0 4.5 40.0 25.2 2,323 Yes

LA Noise sensitive point: User defined (313) 723,952 5,008,134 8.2 4.5 40.0 25.0 2,360 Yes

LB Noise sensitive point: User defined (314) 723,963 5,008,203 4.0 4.5 40.0 24.9 2,376 Yes

LC Noise sensitive point: User defined (315) 723,423 5,007,367 24.6 4.5 40.0 27.2 1,860 Yes

LD Noise sensitive point: User defined (316) 723,363 5,007,426 18.1 4.5 40.0 27.4 1,792 Yes

LE Noise sensitive point: User defined (317) 723,322 5,007,455 13.4 4.5 40.0 27.6 1,748 Yes

LF Noise sensitive point: User defined (318) 723,200 5,007,667 7.4 4.5 40.0 28.1 1,605 Yes

LG Noise sensitive point: User defined (319) 723,187 5,007,718 11.5 4.5 40.0 28.2 1,589 Yes

LH Noise sensitive point: User defined (320) 723,212 5,007,768 14.2 4.5 40.0 28.1 1,612 Yes

LI Noise sensitive point: User defined (321) 723,172 5,007,773 16.1 4.5 40.0 28.3 1,571 Yes

LJ Noise sensitive point: User defined (322) 723,184 5,007,839 19.5 4.5 40.0 28.3 1,580 Yes

LK Noise sensitive point: User defined (323) 723,186 5,007,862 20.6 4.5 40.0 28.3 1,582 Yes

LL Noise sensitive point: User defined (324) 723,245 5,007,859 16.6 4.5 40.0 28.0 1,641 Yes

LM Noise sensitive point: User defined (325) 723,197 5,007,905 20.9 4.5 40.0 28.2 1,594 Yes

LN Noise sensitive point: User defined (326) 723,152 5,007,878 22.5 4.5 40.0 28.4 1,549 Yes

LO Noise sensitive point: User defined (327) 723,202 5,007,953 21.2 4.5 40.0 28.2 1,600 Yes

LP Noise sensitive point: User defined (328) 723,224 5,007,997 19.9 4.5 40.0 28.1 1,625 Yes

LQ Noise sensitive point: User defined (329) 723,176 5,008,002 22.1 4.5 40.0 28.3 1,578 Yes

LR Noise sensitive point: User defined (330) 723,240 5,008,072 18.5 4.5 40.0 28.0 1,645 Yes

LS Noise sensitive point: User defined (331) 723,192 5,008,173 18.0 4.5 40.0 28.1 1,606 Yes

LT Noise sensitive point: User defined (332) 723,408 5,008,162 12.5 4.5 40.0 27.2 1,820 Yes

LU Noise sensitive point: User defined (333) 723,306 5,008,210 16.0 4.5 40.0 27.6 1,725 Yes

LV Noise sensitive point: User defined (334) 723,123 5,008,206 21.5 4.5 40.0 28.4 1,542 Yes

LW Noise sensitive point: User defined (335) 723,165 5,008,273 18.5 4.5 40.0 28.1 1,595 Yes

LX Noise sensitive point: User defined (336) 723,317 5,008,326 13.8 4.5 40.0 27.5 1,754 Yes

LY Noise sensitive point: User defined (337) 723,159 5,008,312 19.1 4.5 40.0 28.1 1,596 Yes

LZ Noise sensitive point: User defined (338) 723,076 5,008,308 26.8 4.5 40.0 28.7 1,514 Yes

MA Noise sensitive point: User defined (339) 723,277 5,008,435 14.9 4.5 40.0 27.6 1,735 Yes

MB Noise sensitive point: User defined (340) 723,164 5,008,424 20.1 4.5 40.0 28.2 1,621 Yes

MC Noise sensitive point: User defined (341) 723,142 5,008,387 21.0 4.5 40.0 28.3 1,593 Yes

MD Noise sensitive point: User defined (342) 723,235 5,008,601 16.5 4.5 40.0 27.7 1,724 Yes

ME Noise sensitive point: User defined (343) 723,069 5,008,793 14.0 4.5 40.0 28.3 1,549 Yes

To be continued on next page...
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MF Noise sensitive point: User defined (344) 723,246 5,008,634 15.8 4.5 40.0 27.7 1,732 Yes

MG Noise sensitive point: User defined (345) 723,120 5,008,712 15.8 4.5 40.0 28.1 1,602 Yes

MH Noise sensitive point: User defined (346) 723,273 5,008,778 12.3 4.5 40.0 27.4 1,754 Yes

MI Noise sensitive point: User defined (347) 723,031 5,008,777 15.6 4.5 40.0 28.5 1,512 Yes

MJ Noise sensitive point: User defined (348) 722,979 5,008,790 15.2 4.5 40.0 28.8 1,459 Yes

MK Noise sensitive point: User defined (349) 722,800 5,008,938 16.6 4.5 40.0 29.4 1,281 Yes

ML Noise sensitive point: User defined (350) 722,818 5,008,969 12.9 4.5 40.0 28.9 1,301 Yes

MM Noise sensitive point: User defined (351) 722,794 5,008,999 15.7 4.5 40.0 29.3 1,278 Yes

MN Noise sensitive point: User defined (352) 722,752 5,008,978 20.2 4.5 40.0 29.7 1,236 Yes

MO Noise sensitive point: User defined (353) 722,750 5,009,031 18.3 4.5 40.0 29.6 1,237 Yes

MP Noise sensitive point: User defined (354) 722,735 5,009,045 19.3 4.5 40.0 29.7 1,222 Yes

MQ Noise sensitive point: User defined (355) 722,659 5,009,067 24.6 4.5 40.0 30.2 1,148 Yes

MR Noise sensitive point: User defined (356) 722,690 5,009,089 21.8 4.5 40.0 29.9 1,180 Yes

MS Noise sensitive point: User defined (357) 722,619 5,009,116 25.9 4.5 40.0 30.3 1,111 Yes

MT Noise sensitive point: User defined (358) 722,677 5,009,105 22.3 4.5 40.0 30.0 1,168 Yes

MU Noise sensitive point: User defined (359) 722,646 5,009,133 23.4 4.5 40.0 30.1 1,139 Yes

MV Noise sensitive point: User defined (360) 722,631 5,009,153 23.4 4.5 40.0 30.2 1,125 Yes

MW Noise sensitive point: User defined (361) 722,831 5,009,226 7.4 4.5 40.0 28.8 1,329 Yes

MX Noise sensitive point: User defined (362) 722,777 5,009,258 11.1 4.5 40.0 29.1 1,278 Yes

MY Noise sensitive point: User defined (363) 722,598 5,009,219 22.9 4.5 40.0 30.2 1,097 Yes

MZ Noise sensitive point: User defined (364) 722,550 5,009,338 30.2 4.5 40.0 30.4 1,060 Yes

NA Noise sensitive point: User defined (365) 722,553 5,009,458 26.6 4.5 40.0 30.1 1,078 Yes

NB Noise sensitive point: User defined (366) 722,569 5,009,420 27.1 4.5 40.0 30.1 1,090 Yes

NC Noise sensitive point: User defined (367) 722,529 5,009,424 29.7 4.5 40.0 30.3 1,050 Yes

ND Noise sensitive point: User defined (368) 722,574 5,009,505 24.2 4.5 40.0 29.8 1,106 Yes

NE Noise sensitive point: User defined (369) 722,631 5,009,455 23.6 4.5 40.0 29.6 1,155 Yes

NF Noise sensitive point: User defined (370) 722,720 5,009,513 15.6 4.5 40.0 29.0 1,252 Yes

NG Noise sensitive point: User defined (371) 722,511 5,009,564 22.0 4.5 40.0 30.0 1,055 Yes

NH Noise sensitive point: User defined (372) 722,460 5,009,589 20.6 4.5 40.0 30.3 1,009 Yes

NI Noise sensitive point: User defined (373) 722,196 5,011,772 54.0 4.5 40.0 23.4 2,131 Yes

NJ Noise sensitive point: User defined (374) 724,036 5,007,840 21.3 4.5 40.0 24.8 2,432 Yes

NK Noise sensitive point: User defined (375) 721,689 5,005,457 60.0 4.5 40.0 33.2 817 Yes

NL Noise sensitive point: User defined (376) 721,651 5,005,419 60.1 4.5 40.0 33.4 773 Yes

NM Noise sensitive point: User defined (377) 723,621 5,007,332 32.6 4.5 40.0 26.4 2,060 Yes

NN Noise sensitive point: User defined (378) 723,162 5,007,801 18.1 4.5 40.0 28.4 1,560 Yes

NO Noise sensitive point: User defined (379) 723,178 5,007,751 14.4 4.5 40.0 28.3 1,579 Yes

NP Noise sensitive point: User defined (380) 723,943 5,007,574 29.1 4.5 40.0 25.2 2,352 Yes

NQ Noise sensitive point: User defined (381) 723,696 5,007,400 30.0 4.5 40.0 26.1 2,126 Yes

NR Noise sensitive point: User defined (382) 723,383 5,008,076 12.3 4.5 40.0 27.3 1,788 Yes

NS Noise sensitive point: User defined (383) 722,503 5,009,575 21.5 4.5 40.0 30.0 1,049 Yes

NT Noise sensitive point: User defined (384) 721,940 5,005,650 54.4 4.5 40.0 32.2 1,086 Yes

NU Noise sensitive point: User defined (385) 723,262 5,007,749 9.6 4.5 40.0 27.9 1,662 Yes

NV Noise sensitive point: User defined (386) 721,853 5,005,572 56.2 4.5 40.0 32.5 1,004 Yes

NW Noise sensitive point: User defined (387) 723,675 5,007,320 33.8 4.5 40.0 26.2 2,116 Yes

NX Noise sensitive point: User defined (388) 723,471 5,007,450 20.6 4.5 40.0 27.0 1,896 Yes

NY Noise sensitive point: User defined (389) 722,709 5,009,496 17.2 4.5 40.0 29.1 1,238 Yes

NZ Noise sensitive point: User defined (390) 723,683 5,007,675 16.6 4.5 40.0 26.2 2,086 Yes

OA Noise sensitive point: User defined (391) 722,292 5,011,829 52.7 4.5 40.0 23.0 2,229 Yes

OB Noise sensitive point: User defined (392) 722,279 5,011,823 52.8 4.5 40.0 23.0 2,217 Yes

OC Noise sensitive point: User defined (393) 722,272 5,011,783 51.9 4.5 40.0 23.2 2,179 Yes

OD Noise sensitive point: User defined (394) 722,247 5,011,766 52.3 4.5 40.0 23.3 2,152 Yes

OE Noise sensitive point: User defined (395) 722,063 5,011,648 56.0 4.5 40.0 23.9 1,959 Yes

OF Noise sensitive point: User defined (396) 721,963 5,011,606 54.5 4.5 40.0 24.3 1,876 Yes

OG Noise sensitive point: User defined (397) 721,877 5,011,525 53.0 4.5 40.0 24.8 1,766 Yes

OH Noise sensitive point: User defined (398) 722,018 5,011,611 55.7 4.5 40.0 24.2 1,905 Yes

OI Noise sensitive point: User defined (399) 721,948 5,011,481 54.0 4.5 40.0 24.6 1,757 Yes

OJ Noise sensitive point: User defined (400) 721,783 5,011,343 57.3 4.5 40.0 25.7 1,561 Yes

OK Noise sensitive point: User defined (401) 721,773 5,011,306 58.0 4.5 40.0 25.9 1,523 Yes

OL Noise sensitive point: User defined (402) 721,732 5,011,317 58.0 4.5 40.0 26.1 1,515 Yes

OM Noise sensitive point: User defined (403) 722,262 5,011,812 53.0 4.5 40.0 23.1 2,199 Yes

ON Noise sensitive point: User defined (404) 721,621 5,011,215 60.0 4.5 40.0 26.8 1,376 Yes

OO Noise sensitive point: User defined (405) 722,325 5,011,854 52.6 4.5 40.0 22.9 2,267 Yes

OP Noise sensitive point: User defined (406) 722,377 5,011,908 53.4 4.5 40.0 22.6 2,340 Yes

OQ Noise sensitive point: User defined (407) 722,409 5,011,986 54.0 4.5 40.0 22.3 2,423 Yes

To be continued on next page...
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[m] [m] [dB(A)] [dB(A)] [m]

OR Noise sensitive point: User defined (408) 722,406 5,012,041 54.0 4.5 40.0 22.1 2,469 Yes

OS Noise sensitive point: User defined (409) 722,527 5,012,193 55.2 4.5 40.0 21.5 2,662 Yes

OT Noise sensitive point: User defined (410) 722,571 5,012,226 54.2 4.5 40.0 21.3 2,713 Yes

OU Noise sensitive point: User defined (411) 722,611 5,012,217 52.9 4.5 40.0 21.3 2,726 Yes

OV Noise sensitive point: User defined (412) 722,606 5,012,253 53.0 4.5 40.0 21.2 2,754 Yes

OW Noise sensitive point: User defined (413) 722,642 5,012,240 52.2 4.5 40.0 21.2 2,762 Yes

OX Noise sensitive point: User defined (414) 722,663 5,012,251 52.0 4.5 40.0 21.1 2,783 Yes

OY Noise sensitive point: User defined (415) 722,653 5,012,280 52.0 4.5 40.0 21.1 2,802 Yes

OZ Noise sensitive point: User defined (416) 722,681 5,012,289 52.0 4.5 40.0 21.0 2,824 Yes

PA Noise sensitive point: User defined (417) 722,695 5,012,264 52.0 4.5 40.0 21.1 2,811 Yes

PB Noise sensitive point: User defined (418) 722,706 5,012,295 52.0 4.5 40.0 20.9 2,843 Yes

PC Noise sensitive point: User defined (419) 722,724 5,012,272 52.0 4.5 40.0 21.0 2,834 Yes

PD Noise sensitive point: User defined (420) 722,726 5,012,300 52.0 4.5 40.0 20.9 2,858 Yes

PE Noise sensitive point: User defined (421) 722,750 5,012,276 52.0 4.5 40.0 20.9 2,852 Yes

PF Noise sensitive point: User defined (422) 722,850 5,012,287 52.5 4.5 40.0 20.8 2,918 Yes

PG Noise sensitive point: User defined (423) 722,830 5,012,316 53.6 4.5 40.0 20.7 2,930 Yes

PH Noise sensitive point: User defined (424) 722,755 5,012,303 52.0 4.5 40.0 20.9 2,877 Yes

PI Noise sensitive point: User defined (425) 722,774 5,012,355 52.0 4.5 40.0 20.7 2,931 Yes

PJ Noise sensitive point: User defined (426) 722,806 5,012,357 52.0 4.5 40.0 20.6 2,950 Yes

PK Noise sensitive point: User defined (427) 722,795 5,012,382 52.0 4.5 40.0 20.6 2,965 Yes

PL Noise sensitive point: User defined (428) 722,766 5,012,383 52.0 4.5 40.0 20.6 2,949 Yes

PM Noise sensitive point: User defined (429) 722,757 5,012,419 52.0 4.5 40.0 20.5 2,975 Yes

PN Noise sensitive point: User defined (430) 722,788 5,012,413 52.0 4.5 40.0 20.5 2,987 Yes

PO Noise sensitive point: User defined (431) 722,781 5,012,439 52.0 4.5 40.0 20.4 3,004 Yes

PP Noise sensitive point: User defined (432) 722,750 5,012,438 52.0 4.5 40.0 20.5 2,987 Yes

PQ Noise sensitive point: User defined (433) 722,744 5,012,470 52.0 4.5 40.0 20.4 3,011 Yes

PR Noise sensitive point: User defined (434) 722,771 5,012,475 52.0 4.5 40.0 20.4 3,029 Yes

PS Noise sensitive point: User defined (435) 722,763 5,012,501 52.0 4.5 40.0 20.3 3,048 Yes

PT Noise sensitive point: User defined (436) 722,755 5,012,530 52.0 4.5 40.0 20.2 3,068 Yes

PU Noise sensitive point: User defined (437) 722,744 5,012,588 51.1 4.5 40.0 20.1 3,112 Yes

PV Noise sensitive point: User defined (438) 722,691 5,012,499 50.6 4.5 40.0 20.4 3,009 Yes

PW Noise sensitive point: User defined (439) 722,685 5,012,469 51.0 4.5 40.0 20.5 2,980 Yes

PX Noise sensitive point: User defined (440) 722,657 5,012,490 49.5 4.5 40.0 20.5 2,983 Yes

PY Noise sensitive point: User defined (441) 722,659 5,012,461 50.3 4.5 40.0 20.5 2,959 Yes

PZ Noise sensitive point: User defined (442) 722,630 5,012,483 49.3 4.5 40.0 20.5 2,964 Yes

QA Noise sensitive point: User defined (443) 722,634 5,012,456 50.2 4.5 40.0 20.6 2,942 Yes

QB Noise sensitive point: User defined (444) 722,597 5,012,474 49.2 4.5 40.0 20.6 2,940 Yes

QC Noise sensitive point: User defined (445) 722,555 5,012,448 50.0 4.5 40.0 20.7 2,897 Yes

QD Noise sensitive point: User defined (446) 722,548 5,012,482 47.7 4.5 40.0 20.6 2,923 Yes

QE Noise sensitive point: User defined (447) 722,873 5,012,325 54.0 4.5 40.0 20.6 2,962 Yes

QF Noise sensitive point: User defined (448) 722,932 5,012,324 53.3 4.5 40.0 20.5 2,996 Yes

QG Noise sensitive point: User defined (449) 722,998 5,012,335 51.3 4.5 40.0 20.4 3,044 Yes

QH Noise sensitive point: User defined (450) 723,032 5,012,313 49.7 4.5 40.0 20.4 3,047 Yes

QI Noise sensitive point: User defined (451) 723,038 5,012,347 49.9 4.5 40.0 20.3 3,078 Yes

QJ Noise sensitive point: User defined (452) 723,067 5,012,360 49.0 4.5 40.0 20.2 3,106 Yes

QK Noise sensitive point: User defined (453) 723,105 5,012,346 48.1 4.5 40.0 20.2 3,119 Yes

QL Noise sensitive point: User defined (454) 723,136 5,012,371 48.1 4.5 40.0 20.1 3,157 Yes

QM Noise sensitive point: User defined (455) 723,174 5,012,446 48.5 4.5 40.0 19.8 3,240 Yes

QN Noise sensitive point: User defined (456) 723,224 5,012,489 48.3 4.5 40.0 19.7 3,305 Yes

QO Noise sensitive point: User defined (457) 723,225 5,012,451 48.0 4.5 40.0 19.8 3,276 Yes

QP Noise sensitive point: User defined (458) 723,245 5,012,508 48.0 4.5 40.0 19.6 3,332 Yes

QQ Noise sensitive point: User defined (459) 723,314 5,012,499 47.0 4.5 40.0 19.5 3,368 Yes

QR Noise sensitive point: User defined (460) 723,275 5,012,495 48.0 4.5 40.0 19.6 3,341 Yes

QS Noise sensitive point: User defined (461) 723,281 5,012,546 48.0 4.5 40.0 19.4 3,384 Yes

QT Noise sensitive point: User defined (462) 723,362 5,012,580 47.1 4.5 40.0 19.2 3,461 Yes

QU Noise sensitive point: User defined (463) 723,375 5,012,598 47.1 4.5 40.0 19.2 3,484 Yes

QV Noise sensitive point: User defined (464) 723,387 5,012,662 47.7 4.5 40.0 19.0 3,541 Yes

QW Noise sensitive point: User defined (465) 723,440 5,012,674 46.5 4.5 40.0 18.9 3,583 Yes

QX Noise sensitive point: User defined (466) 722,037 5,011,729 54.0 4.5 40.0 23.7 2,020 Yes

QY Noise sensitive point: User defined (467) 722,397 5,011,952 54.0 4.5 40.0 22.4 2,388 Yes

QZ Noise sensitive point: User defined (468) 722,580 5,012,434 50.4 4.5 40.0 20.7 2,896 Yes

RA Noise sensitive point: User defined (469) 722,224 5,011,751 53.2 4.5 40.0 23.4 2,126 Yes

RB Noise sensitive point: User defined (470) 722,081 5,011,661 55.7 4.5 40.0 23.9 1,979 Yes

RC Noise sensitive point: User defined (471) 722,098 5,011,674 55.5 4.5 40.0 23.9 1,998 Yes

To be continued on next page...
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RD Noise sensitive point: User defined (472) 722,120 5,011,689 55.3 4.5 40.0 23.8 2,022 Yes

RE Noise sensitive point: User defined (473) 722,139 5,011,702 55.1 4.5 40.0 23.7 2,043 Yes

RF Noise sensitive point: User defined (474) 722,155 5,011,714 54.9 4.5 40.0 23.6 2,061 Yes

RG Noise sensitive point: User defined (475) 722,179 5,011,726 54.6 4.5 40.0 23.5 2,083 Yes

RH Noise sensitive point: User defined (476) 723,607 5,007,595 17.3 4.5 40.0 26.5 2,016 Yes

RI Noise sensitive point: User defined (477) 721,764 5,010,925 89.2 4.5 40.0 28.1 1,182 Yes

RJ Noise sensitive point: User defined (478) 722,077 5,011,137 50.5 4.5 40.0 25.6 1,534 Yes

RK Noise sensitive point: User defined (479) 723,380 5,008,134 14.1 4.5 40.0 27.3 1,790 Yes

RL Noise sensitive point: User defined (480) 723,254 5,006,636 48.7 4.5 40.0 27.6 1,817 Yes

RM Noise sensitive point: User defined (481) 722,293 5,010,795 36.7 4.5 40.0 26.9 1,417 Yes

RN Noise sensitive point: User defined (482) 723,197 5,012,340 45.7 4.5 40.0 20.1 3,171 Yes

RO Noise sensitive point: User defined (483) 723,203 5,012,333 45.3 4.5 40.0 20.1 3,170 Yes

RP Noise sensitive point: User defined (484) 723,213 5,012,332 44.9 4.5 40.0 20.1 3,175 Yes

RQ Noise sensitive point: User defined (485) 723,177 5,012,376 47.2 4.5 40.0 20.0 3,187 Yes

RR Noise sensitive point: User defined (486) 723,230 5,012,340 44.6 4.5 40.0 20.0 3,192 Yes

RS Noise sensitive point: User defined (487) 723,239 5,012,346 44.5 4.5 40.0 20.0 3,202 Yes

RT Noise sensitive point: User defined (488) 723,248 5,012,358 44.7 4.5 40.0 19.9 3,218 Yes

RU Noise sensitive point: User defined (489) 723,247 5,012,369 45.1 4.5 40.0 19.9 3,225 Yes

RV Noise sensitive point: User defined (490) 723,231 5,012,360 45.3 4.5 40.0 20.0 3,208 Yes

RW Noise sensitive point: User defined (491) 723,245 5,012,378 45.7 4.5 40.0 19.9 3,231 Yes

RX Noise sensitive point: User defined (492) 723,239 5,012,386 46.1 4.5 40.0 19.9 3,233 Yes

RY Noise sensitive point: User defined (493) 723,183 5,012,368 46.9 4.5 40.0 20.0 3,184 Yes

RZ Noise sensitive point: User defined (494) 723,199 5,012,369 46.5 4.5 40.0 20.0 3,194 Yes

SA Noise sensitive point: User defined (495) 723,206 5,012,358 46.0 4.5 40.0 20.0 3,190 Yes

SB Noise sensitive point: User defined (496) 723,194 5,012,350 46.1 4.5 40.0 20.1 3,177 Yes

SC Noise sensitive point: User defined (497) 723,545 5,007,695 4.8 4.5 40.0 26.7 1,948 Yes

SD Noise sensitive point: User defined (498) 723,570 5,007,643 10.3 4.5 40.0 26.6 1,975 Yes

SE Noise sensitive point: User defined (499) 723,370 5,012,591 47.1 4.5 40.0 19.2 3,475 Yes

SF Noise sensitive point: User defined (500) 723,138 5,012,348 47.5 4.5 40.0 20.2 3,141 Yes

SG Noise sensitive point: User defined (501) 722,706 5,006,186 42.0 4.5 40.0 29.4 1,443 Yes

SH Noise sensitive point: User defined (502) 722,717 5,006,205 42.0 4.5 40.0 29.4 1,444 Yes

SI Noise sensitive point: User defined (503) 722,748 5,006,277 42.0 4.5 40.0 29.4 1,441 Yes

SJ Noise sensitive point: User defined (504) 723,190 5,006,673 40.9 4.5 40.0 27.9 1,747 Yes

SK Noise sensitive point: User defined (505) 723,353 5,007,007 38.3 4.5 40.0 27.4 1,862 Yes

SL Noise sensitive point: User defined (506) 724,210 5,007,703 16.4 4.5 40.0 24.1 2,611 Yes

SM Noise sensitive point: User defined (507) 723,242 5,007,741 10.2 4.5 40.0 28.0 1,643 Yes

SN Noise sensitive point: User defined (508) 722,552 5,009,267 29.0 4.5 40.0 30.5 1,056 Yes

SO Noise sensitive point: User defined (509) 722,497 5,009,308 35.3 4.5 40.0 30.8 1,004 Yes

SP Noise sensitive point: User defined (510) 721,473 5,011,206 65.4 4.5 40.0 27.1 1,312 Yes

Distances (m)

WTG

NSA 1 2 3 4 5 6 7 8 9 10

A 1708 1307 2148 2826 3403 4169 3394 4350 5042 5667

B 1433 1073 1882 2575 3161 3924 3119 4079 4788 5410

C 1440 1045 1876 2557 3139 3903 3125 4078 4772 5396

D 1156 829 1606 2306 2899 3660 2842 3801 4517 5137

E 4324 4551 3790 3045 2454 1689 2973 2074 923 636

F 4129 4367 3597 2855 2272 1504 2769 1875 719 512

G 4497 4240 4026 3383 2907 2736 4165 3890 3070 3390

H 4491 4229 4023 3383 2912 2750 4173 3906 3093 3417

I 4484 4216 4018 3382 2916 2763 4179 3920 3114 3443

J 4476 4204 4012 3381 2918 2773 4184 3932 3133 3465

K 4278 3945 3844 3268 2869 2844 4154 4011 3320 3713

L 7066 7290 6535 5791 5196 4434 5629 4644 3622 3069

M 4312 4016 3860 3251 2816 2731 4094 3896 3156 3524

N 6111 6242 5568 4801 4183 3459 4846 3949 2800 2405

O 4771 4524 4294 3638 3144 2925 4389 4064 3187 3460

P 4797 4865 4254 3483 2859 2200 3716 2967 1803 1727

Q 7022 7242 6490 5744 5147 4387 5594 4612 3581 3034

R 7042 7261 6510 5764 5167 4406 5615 4634 3601 3056

S 7060 7277 6527 5781 5183 4423 5634 4652 3619 3074

T 7076 7293 6543 5797 5199 4439 5651 4669 3636 3091

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

U 7092 7308 6559 5812 5214 4454 5668 4687 3652 3108

V 7111 7326 6578 5831 5232 4473 5688 4707 3672 3128

W 7127 7341 6594 5846 5248 4489 5705 4725 3689 3146

X 7153 7365 6620 5872 5272 4514 5733 4753 3715 3174

Y 7177 7391 6644 5896 5297 4538 5754 4774 3738 3195

Z 7191 7405 6658 5911 5312 4553 5766 4785 3751 3207

AA 7208 7424 6675 5928 5330 4571 5781 4798 3767 3221

AB 7229 7446 6697 5950 5352 4592 5803 4820 3789 3243

AC 7217 7432 6684 5937 5339 4579 5792 4811 3778 3233

AD 7205 7419 6672 5925 5326 4567 5783 4802 3767 3223

AE 7194 7406 6660 5913 5313 4554 5772 4792 3756 3213

AF 7181 7392 6648 5899 5300 4541 5762 4782 3744 3203

AG 7163 7373 6629 5880 5280 4522 5746 4767 3726 3187

AH 7152 7362 6618 5870 5270 4512 5735 4757 3716 3177

AI 7132 7344 6599 5851 5251 4493 5715 4736 3696 3156

AJ 7118 7329 6584 5836 5237 4478 5699 4720 3680 3140

AK 7098 7311 6564 5817 5218 4459 5678 4698 3660 3119

AL 7080 7294 6547 5800 5201 4442 5659 4680 3642 3100

AM 7063 7277 6530 5782 5184 4425 5641 4661 3624 3082

AN 7046 7262 6514 5767 5169 4409 5623 4643 3607 3064

AO 7031 7247 6498 5752 5154 4394 5607 4626 3591 3047

AP 7023 7240 6491 5744 5146 4386 5599 4618 3584 3039

AQ 7005 7223 6473 5727 5129 4369 5580 4599 3565 3020

AR 6994 7213 6462 5716 5119 4358 5567 4585 3553 3007

AS 6990 7210 6458 5712 5116 4355 5561 4579 3548 3001

AT 7184 7399 6651 5904 5306 4546 5761 4780 3745 3201

AU 7199 7415 6666 5919 5321 4562 5774 4792 3759 3214

AV 7212 7429 6679 5933 5335 4575 5784 4801 3771 3224

AW 7224 7439 6691 5944 5346 4586 5798 4816 3784 3238

AX 7212 7426 6679 5932 5333 4574 5788 4807 3773 3228

AY 7199 7412 6665 5918 5319 4560 5777 4796 3760 3217

AZ 7187 7399 6653 5905 5306 4547 5767 4787 3749 3208

BA 4856 4944 4312 3541 2917 2236 3730 2950 1776 1648

BB 4436 4282 3930 3222 2675 2350 3868 3460 2536 2796

BC 5667 5858 5130 4374 3769 3016 4317 3382 2269 1810

BD 6146 6359 5612 4864 4266 3506 4745 3780 2715 2196

BE 7203 7424 6671 5926 5330 4569 5769 4784 3760 3208

BF 7164 7377 6631 5883 5284 4525 5743 4763 3726 3184

BG 7138 7351 6605 5857 5258 4499 5717 4737 3700 3158

BH 5520 5706 4981 4225 3618 2868 4181 3254 2131 1691

BI 7118 7333 6585 5838 5239 4480 5696 4715 3680 3136

BJ 5557 5744 5019 4262 3656 2905 4216 3288 2167 1723

BK 5530 5726 4993 4239 3635 2881 4176 3242 2129 1672

BL 4766 4830 4223 3452 2828 2175 3696 2957 1796 1737

BM 4765 4683 4240 3497 2907 2441 4004 3455 2406 2537

BN 5497 5689 4959 4205 3600 2847 4149 3218 2100 1651

BO 5945 6136 5408 4653 4047 3295 4584 3640 2539 2061

BP 6154 6374 5622 4876 4279 3518 4744 3775 2718 2191

BQ 7131 7356 6600 5856 5261 4499 5694 4708 3687 3133

BR 5461 5666 4925 4174 3573 2815 4092 3152 2048 1578

BS 4351 4085 3886 3252 2790 2654 4057 3815 3032 3379

BT 7143 7354 6610 5861 5261 4503 5726 4747 3707 3167

BU 3916 3595 3480 2907 2520 2539 3807 3704 3078 3512

BV 5506 5710 4970 4218 3617 2860 4138 3198 2094 1623

BW 5801 5988 5263 4507 3901 3150 4452 3515 2405 1942

BX 3325 2923 2944 2489 2249 2501 3503 3608 3223 3750

BY 2395 1938 2081 1808 1809 2341 2899 3265 3221 3828

BZ 2443 1990 2123 1835 1819 2337 2924 3274 3211 3816

CA 2490 2054 2156 1837 1792 2288 2921 3245 3154 3755

CB 4819 4602 4331 3654 3138 2868 4361 3990 3072 3315

CC 4472 4320 3965 3257 2708 2377 3898 3483 2551 2804

CD 7455 7657 6920 6169 5567 4811 6045 5067 4023 3487

CE 4332 4045 3875 3259 2816 2714 4090 3879 3124 3485

CF 7682 7851 7143 6384 5773 5028 6318 5357 4279 3773

CG 7531 7757 7001 6257 5662 4901 6086 5095 4085 3525

CH 4764 4455 4314 3705 3261 3136 4533 4295 3490 3807
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

CI 4868 4916 4326 3556 2933 2294 3824 3094 1936 1876

CJ 4787 4831 4245 3475 2852 2220 3755 3038 1886 1852

CK 5366 5529 4826 4064 3451 2711 4074 3177 2027 1649

CL 4569 4450 4053 3327 2757 2365 3909 3437 2453 2660

CM 4595 4540 4066 3315 2717 2225 3791 3228 2175 2317

CN 6161 6296 5619 4853 4234 3508 4889 3987 2841 2438

CO 8001 8162 7461 6701 6088 5346 6644 5684 4603 4100

CP 5614 5788 5074 4315 3705 2959 4292 3373 2242 1815

CQ 7414 7615 6879 6128 5525 4770 6008 5032 3984 3450

CR 2740 2301 2398 2047 1947 2380 3119 3386 3213 3797

CS 7651 7864 7118 6371 5772 5013 6223 5238 4211 3662

CT 2705 2265 2365 2018 1926 2368 3092 3367 3206 3792

CU 4193 4023 3693 2998 2469 2204 3689 3340 2483 2801

CV 2881 2454 2526 2142 2001 2387 3201 3424 3196 3767

CW 4471 4376 3949 3214 2634 2213 3765 3273 2279 2486

CX 4500 4414 3976 3237 2653 2216 3773 3264 2258 2451

CY 4324 4178 3816 3106 2557 2235 3750 3348 2437 2715

CZ 4865 5008 4323 3556 2939 2213 3635 2789 1614 1373

DA 6155 6392 5625 4885 4295 3530 4718 3738 2708 2158

DB 5962 6167 5426 4676 4075 3317 4578 3622 2540 2039

DC 6879 7095 6346 5599 5001 4241 5457 4478 3440 2898

DD 7175 7385 6641 5893 5293 4535 5757 4777 3738 3198

DE 4600 4532 4073 3327 2733 2261 3824 3279 2239 2392

DF 4609 4593 4074 3313 2702 2155 3719 3102 2012 2107

DG 5046 4780 4576 3928 3440 3222 4687 4358 3463 3713

DH 5568 5740 5029 4269 3658 2914 4253 3338 2203 1785

DI 4179 3889 3726 3116 2684 2611 3962 3777 3057 3442

DJ 5031 4776 4557 3901 3406 3173 4647 4305 3400 3643

DK 3987 3670 3548 2969 2573 2573 3859 3739 3093 3516

DL 4919 4681 4439 3774 3269 3022 4503 4150 3242 3487

DM 5672 5850 5133 4375 3765 3018 4343 3418 2293 1855

DN 4978 5033 4435 3665 3041 2391 3911 3161 1995 1895

DO 5447 5570 4904 4135 3515 2799 4222 3361 2192 1879

DP 4582 4637 4040 3269 2646 2009 3545 2837 1694 1703

DQ 4138 3941 3647 2971 2464 2252 3705 3402 2587 2931

DR 2459 1999 2144 1863 1850 2368 2953 3305 3241 3845

DS 7642 7818 7104 6346 5737 4989 6267 5302 4231 3718

DT 7688 7863 7150 6392 5782 5036 6315 5351 4279 3766

DU 5339 5501 4798 4036 3423 2684 4049 3154 2002 1629

DV 5214 5368 4672 3908 3293 2559 3943 3062 1901 1563

DW 5280 5420 4737 3971 3353 2627 4031 3161 1995 1674

DX 5352 5485 4810 4042 3423 2702 4116 3250 2082 1766

DY 7646 7862 7114 6367 5769 5009 6213 5226 4204 3652

DZ 7672 7888 7139 6393 5795 5035 6239 5252 4230 3678

EA 7596 7810 7063 6316 5717 4958 6168 5183 4156 3607

EB 4992 5134 4450 3683 3066 2340 3756 2903 1730 1460

EC 4183 3915 3720 3093 2641 2535 3914 3699 2954 3327

ED 6759 6993 6229 5489 4897 4133 5314 4327 3311 2753

EE 6021 6304 5501 4781 4213 3444 4521 3519 2571 1973

EF 6045 6333 5527 4809 4244 3475 4539 3535 2597 1995

EG 4427 4140 3970 3351 2902 2787 4175 3950 3176 3524

EH 3802 3475 3370 2807 2436 2486 3722 3647 3056 3507

EI 3777 3446 3348 2791 2425 2486 3712 3646 3066 3521

EJ 3739 3401 3314 2765 2410 2489 3695 3645 3083 3545

EK 4884 4629 4410 3757 3266 3046 4511 4184 3299 3561

EL 4877 4619 4404 3753 3264 3050 4511 4190 3309 3575

EM 4148 3853 3697 3092 2666 2605 3946 3772 3065 3456

EN 5283 5429 4741 3976 3359 2630 4025 3149 1985 1653

EO 3021 2607 2654 2238 2056 2394 3280 3459 3176 3733

EP 3052 2641 2682 2260 2070 2397 3299 3468 3172 3727

EQ 4160 3981 3663 2975 2453 2209 3682 3351 2512 2842

ER 4623 4684 4080 3310 2686 2040 3570 2849 1699 1686

ES 4604 4629 4064 3296 2676 2075 3627 2956 1833 1878

ET 4468 4218 3995 3347 2867 2690 4123 3843 3020 3340

EU 4598 4617 4059 3292 2673 2080 3635 2972 1854 1909

EV 6468 6719 5941 5207 4622 3856 5005 4013 3016 2445
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

EW 6231 6489 5705 4974 4393 3625 4762 3770 2778 2203

EX 4399 4150 3926 3279 2801 2632 4059 3787 2976 3306

EY 4385 4083 3935 3329 2895 2808 4173 3973 3225 3587

EZ 4089 3786 3641 3046 2630 2590 3912 3758 3072 3475

FA 4076 3771 3630 3037 2625 2592 3908 3759 3079 3485

FB 4713 4790 4170 3398 2775 2109 3620 2869 1705 1637

FC 4560 4490 4032 3287 2695 2227 3790 3251 2218 2382

FD 4777 4534 4300 3640 3144 2918 4386 4055 3173 3442

FE 7159 7383 6628 5883 5288 4526 5723 4737 3715 3162

FF 4955 5009 4412 3642 3019 2370 3892 3146 1982 1890

FG 4273 3980 3820 3210 2775 2691 4052 3857 3120 3493

FH 4016 3701 3576 2994 2595 2587 3880 3753 3098 3516

FI 4039 3727 3597 3011 2607 2590 3891 3756 3092 3506

FJ 4100 3811 3646 3039 2610 2548 3890 3716 3012 3407

FK 3631 3264 3223 2709 2395 2535 3674 3679 3176 3660

FL 4118 3836 3662 3049 2613 2539 3891 3705 2990 3380

FM 4804 4557 4327 3670 3176 2953 4419 4091 3209 3477

FN 4131 3873 3664 3031 2573 2459 3843 3623 2878 3254

FO 4881 4975 4338 3567 2943 2257 3744 2956 1781 1636

FP 4895 4983 4352 3581 2957 2276 3769 2986 1813 1676

FQ 4890 4975 4346 3575 2952 2273 3768 2989 1816 1685

FR 4915 4973 4372 3601 2978 2326 3846 3098 1934 1844

FS 4925 4984 4383 3612 2988 2335 3854 3104 1939 1845

FT 4516 4410 3997 3266 2691 2283 3832 3349 2360 2567

FU 4574 4467 4055 3324 2748 2337 3887 3397 2400 2595

FV 4542 4456 4018 3278 2693 2252 3809 3294 2280 2463

FW 4578 4487 4055 3318 2734 2297 3854 3342 2328 2508

FX 4615 4519 4093 3357 2776 2343 3899 3389 2374 2551

FY 4596 4495 4076 3342 2764 2341 3895 3395 2389 2574

FZ 4623 4519 4103 3370 2792 2371 3924 3424 2415 2598

GA 4638 4537 4117 3382 2802 2373 3929 3421 2407 2583

GB 4583 4509 4057 3313 2721 2258 3820 3283 2251 2413

GC 4360 4226 3849 3133 2577 2232 3757 3335 2405 2667

GD 4706 4739 4165 3397 2776 2160 3705 3011 1873 1878

GE 4250 4081 3749 3053 2521 2246 3737 3378 2507 2814

GF 6778 7006 6247 5505 4911 4148 5342 4358 3334 2782

GG 7761 7933 7222 6464 5853 5108 6392 5428 4354 3844

GH 2341 1867 2041 1799 1830 2384 2894 3286 3271 3882

GI 4236 3940 3784 3178 2747 2673 4026 3840 3114 3494

GJ 3852 3504 3430 2886 2531 2601 3817 3760 3180 3632

GK 5713 5917 5177 4426 3825 3067 4337 3389 2295 1809

GL 3581 3194 3186 2696 2409 2586 3681 3721 3251 3747

GM 3609 3224 3213 2720 2428 2597 3701 3733 3255 3748

GN 4892 4965 4349 3578 2954 2287 3795 3031 1861 1752

GO 6176 6444 5653 4925 4349 3581 4695 3698 2723 2139

GP 6150 6418 5627 4900 4324 3555 4668 3672 2697 2112

GQ 6201 6465 5676 4948 4369 3601 4724 3729 2748 2167

GR 6223 6487 5699 4970 4391 3623 4747 3752 2770 2190

GS 6488 6741 5961 5228 4645 3878 5020 4027 3035 2462

GT 4539 4448 4016 3279 2696 2262 3818 3311 2302 2490

GU 4431 4150 3971 3347 2893 2768 4163 3929 3148 3492

GV 6200 6412 5666 4917 4318 3559 4800 3835 2770 2251

GW 3554 3164 3161 2676 2394 2580 3664 3712 3252 3752

GX 3538 3146 3146 2664 2386 2578 3655 3708 3254 3756

GY 6852 7075 6320 5575 4980 4218 5421 4439 3409 2861

GZ 4486 4192 4032 3417 2972 2860 4245 4022 3246 3590

HA 3527 3141 3132 2644 2360 2547 3631 3678 3221 3723

HB 3552 3168 3155 2663 2375 2554 3648 3688 3222 3721

HC 6665 6906 6137 5398 4810 4044 5213 4224 3216 2652

HD 4245 4049 3753 3074 2561 2330 3796 3475 2635 2959

HE 4072 3834 3596 2949 2477 2341 3741 3503 2748 3124

HF 4784 4544 4304 3642 3143 2911 4382 4046 3158 3424

HG 4789 4553 4308 3644 3142 2904 4379 4038 3145 3407

HH 4795 4563 4313 3646 3141 2897 4376 4029 3131 3389

HI 4441 4191 3968 3320 2840 2666 4097 3820 3001 3325

HJ 7334 7547 6801 6053 5454 4695 5909 4926 3894 3349

To be continued on next page...



windPRO 3.1.633  by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO2020-01-31 11:49 AM / 13

Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
Calculated:

2020-01-31 11:49 AM/3.1.633

DECIBEL - Main Result

Calculation: Noise: Realistic Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

WTG

NSA 1 2 3 4 5 6 7 8 9 10

HK 7251 7469 6718 5973 5375 4615 5819 4835 3809 3259

HL 4430 4270 3925 3221 2678 2365 3877 3479 2563 2829

HM 5906 6109 5370 4619 4017 3260 4527 3575 2488 1993

HN 5847 6048 5311 4559 3956 3200 4475 3527 2433 1946

HO 6087 6324 5557 4817 4227 3463 4652 3673 2640 2092

HP 4459 4196 3991 3352 2882 2725 4144 3881 3074 3403

HQ 4456 4190 3990 3354 2887 2736 4151 3893 3091 3422

HR 6055 6292 5525 4785 4196 3431 4619 3641 2608 2060

HS 4690 4465 4206 3536 3029 2785 4263 3919 3029 3298

HT 6690 6928 6161 5422 4832 4067 5240 4252 3241 2679

HU 5210 5298 4667 3896 3272 2586 4065 3259 2081 1875

HV 4985 5092 4441 3671 3048 2349 3814 3000 1823 1626

HW 6023 6183 5483 4720 4107 3368 4713 3793 2663 2230

HX 5743 5927 5205 4448 3840 3091 4401 3470 2353 1900

HY 4529 4452 4004 3262 2673 2221 3780 3256 2236 2414

HZ 5355 5494 4813 4046 3428 2703 4108 3236 2071 1743

IA 5433 5563 4890 4122 3503 2782 4196 3327 2161 1837

IB 5448 5615 4907 4146 3535 2792 4143 3237 2094 1697

IC 6680 6916 6151 5411 4820 4056 5235 4248 3232 2674

ID 6811 7037 6280 5536 4942 4179 5377 4394 3367 2817

IE 1998 1454 1779 1712 1898 2550 2798 3326 3466 4095

IF 1980 1427 1770 1718 1916 2573 2802 3340 3491 4121

IG 2186 1688 1914 1737 1833 2432 2834 3283 3335 3955

IH 2621 2190 2278 1933 1850 2308 3008 3295 3156 3747

II 2647 2212 2307 1963 1880 2334 3039 3324 3179 3769

IJ 2541 2090 2217 1911 1869 2362 2996 3321 3224 3822

IK 2581 2131 2253 1937 1884 2364 3020 3334 3221 3817

IL 2628 2183 2295 1967 1898 2364 3047 3345 3214 3806

IM 2678 2237 2340 1999 1914 2364 3075 3358 3207 3795

IN 2691 2260 2346 1992 1894 2334 3063 3335 3172 3758

IO 2757 2331 2407 2037 1920 2339 3103 3354 3166 3747

IP 2812 2388 2457 2078 1947 2349 3139 3376 3168 3744

IQ 2835 2413 2479 2094 1956 2350 3153 3382 3165 3740

IR 2849 2428 2492 2105 1963 2353 3162 3387 3165 3738

IS 2881 2462 2522 2128 1978 2358 3183 3399 3164 3735

IT 2943 2521 2584 2187 2028 2394 3239 3444 3192 3757

IU 3003 2581 2643 2239 2070 2421 3287 3480 3209 3769

IV 2966 2547 2604 2201 2035 2392 3250 3447 3185 3748

IW 3057 2656 2682 2249 2048 2366 3282 3441 3136 3689

IX 3099 2692 2726 2296 2094 2406 3329 3485 3172 3721

IY 3126 2719 2752 2319 2112 2417 3350 3500 3178 3725

IZ 3164 2763 2785 2340 2121 2409 3365 3499 3160 3702

JA 3160 2754 2785 2348 2136 2432 3377 3519 3187 3731

JB 3215 2807 2839 2398 2179 2463 3423 3556 3208 3746

JC 3257 2853 2879 2431 2202 2472 3451 3571 3207 3741

JD 3338 2942 2952 2488 2239 2480 3497 3591 3197 3721

JE 3283 2880 2903 2452 2219 2482 3470 3584 3212 3743

JF 3365 2964 2983 2523 2277 2519 3534 3630 3234 3756

JG 3419 3019 3034 2569 2314 2542 3575 3659 3246 3762

JH 3510 3123 3117 2632 2353 2546 3622 3675 3225 3729

JI 3490 3094 3102 2628 2360 2568 3626 3692 3256 3764

JJ 3579 3199 3180 2683 2388 2556 3662 3693 3216 3711

JK 3698 3327 3292 2778 2462 2594 3741 3740 3223 3702

JL 3649 3289 3237 2715 2391 2519 3672 3665 3150 3630

JM 3713 3369 3291 2750 2404 2496 3688 3650 3101 3569

JN 3685 3335 3267 2732 2394 2500 3678 3652 3116 3589

JO 3726 3376 3308 2772 2431 2529 3715 3682 3135 3604

JP 3861 3527 3432 2873 2504 2552 3790 3714 3116 3562

JQ 3860 3542 3423 2851 2466 2493 3753 3656 3042 3483

JR 3964 3617 3540 2988 2623 2670 3910 3832 3224 3662

JS 3956 3644 3516 2934 2537 2537 3822 3702 3059 3484

JT 3976 3643 3545 2981 2601 2627 3888 3791 3165 3595

JU 4001 3692 3558 2971 2567 2553 3852 3720 3061 3479

JV 4024 3719 3579 2988 2580 2557 3864 3724 3056 3469

JW 4057 3748 3614 3025 2618 2595 3902 3762 3091 3502

JX 4061 3762 3612 3014 2596 2556 3879 3723 3039 3444
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NSA 1 2 3 4 5 6 7 8 9 10

JY 4473 4231 3997 3343 2857 2667 4109 3817 2985 3299

JZ 4509 4257 4036 3389 2908 2728 4164 3880 3052 3367

KA 4629 4356 4164 3529 3061 2898 4323 4052 3227 3538

KB 4077 3782 3626 3024 2602 2554 3884 3721 3029 3431

KC 4125 3846 3666 3049 2609 2528 3886 3694 2973 3360

KD 4381 4096 3924 3305 2857 2746 4130 3909 3143 3496

KE 4567 4336 4086 3423 2924 2705 4167 3847 2985 3277

KF 4542 4278 4074 3435 2962 2797 4223 3951 3130 3448

KG 4536 4267 4070 3434 2966 2808 4229 3964 3150 3471

KH 4532 4259 4067 3435 2970 2819 4234 3975 3167 3491

KI 4521 4243 4060 3431 2971 2830 4238 3988 3188 3517

KJ 4608 4339 4142 3505 3034 2867 4295 4021 3195 3506

KK 4687 4432 4214 3564 3079 2881 4330 4027 3171 3461

KL 4674 4406 4206 3566 3092 2915 4350 4066 3227 3529

KM 4688 4415 4222 3585 3114 2942 4373 4094 3258 3561

KN 4705 4432 4239 3602 3130 2957 4389 4108 3270 3570

KO 4765 4494 4298 3658 3182 2999 4439 4147 3297 3587

KP 4814 4548 4345 3701 3220 3025 4473 4170 3307 3588

KQ 4722 4459 4252 3608 3128 2939 4383 4087 3235 3527

KR 4795 4536 4323 3675 3190 2986 4440 4130 3262 3541

KS 4797 4545 4323 3670 3179 2965 4425 4105 3229 3502

KT 4753 4494 4281 3633 3149 2950 4400 4095 3233 3517

KU 4812 4569 4333 3673 3175 2945 4415 4080 3192 3455

KV 4766 4514 4292 3639 3149 2938 4397 4080 3209 3486

KW 4852 4620 4369 3700 3193 2942 4425 4070 3163 3412

KX 4855 4638 4368 3691 3173 2901 4396 4022 3100 3337

KY 4796 4570 4311 3640 3130 2875 4360 4003 3098 3351

KZ 4922 4709 4433 3752 3230 2945 4448 4060 3124 3348

LA 4976 4765 4485 3802 3277 2983 4490 4093 3147 3361

LB 5021 4817 4527 3839 3309 3001 4515 4104 3144 3346

LC 4141 3875 3676 3048 2597 2492 3869 3657 2918 3296

LD 4114 3862 3644 3006 2543 2422 3812 3586 2837 3212

LE 4091 3847 3618 2975 2507 2377 3773 3540 2787 3163

LF 4090 3890 3601 2928 2426 2228 3671 3382 2582 2937

LG 4106 3914 3614 2935 2425 2211 3665 3361 2548 2895

LH 4154 3966 3660 2977 2462 2233 3697 3379 2551 2887

LI 4123 3940 3627 2942 2425 2193 3658 3339 2512 2851

LJ 4169 3994 3671 2980 2455 2203 3680 3343 2497 2823

LK 4183 4011 3684 2991 2464 2205 3686 3343 2491 2812

LL 4231 4052 3733 3044 2520 2264 3744 3402 2546 2863

LM 4217 4049 3716 3020 2488 2217 3705 3350 2486 2798

LN 4164 3998 3663 2968 2437 2171 3656 3308 2454 2775

LO 4247 4086 3745 3045 2508 2222 3719 3351 2473 2776

LP 4291 4133 3787 3084 2544 2247 3750 3370 2480 2772

LQ 4255 4102 3749 3044 2501 2199 3704 3322 2433 2728

LR 4347 4196 3840 3132 2586 2268 3781 3383 2472 2748

LS 4368 4236 3857 3139 2581 2232 3759 3333 2398 2657

LT 4536 4379 4030 3323 2775 2445 3966 3549 2610 2854

LU 4482 4342 3972 3257 2701 2350 3879 3447 2500 2742

LV 4334 4213 3819 3096 2533 2168 3701 3264 2323 2581

LW 4408 4291 3892 3168 2600 2221 3760 3307 2348 2587

LX 4561 4434 4047 3325 2760 2381 3921 3460 2486 2702

LY 4428 4317 3911 3183 2613 2223 3766 3302 2335 2565

LZ 4361 4259 3842 3111 2537 2141 3685 3219 2254 2492

MA 4598 4487 4079 3349 2775 2366 3915 3427 2429 2623

MB 4503 4404 3982 3248 2670 2253 3804 3313 2319 2522

MC 4462 4362 3942 3210 2633 2223 3772 3289 2303 2517

MD 4672 4585 4148 3408 2822 2371 3931 3401 2369 2525

ME 4679 4632 4148 3395 2793 2284 3850 3266 2195 2308

MF 4702 4617 4178 3437 2848 2391 3952 3416 2377 2524

MG 4660 4598 4132 3383 2786 2299 3864 3302 2247 2380

MH 4818 4746 4291 3544 2950 2466 4031 3464 2399 2509

MI 4642 4597 4110 3356 2754 2243 3809 3226 2158 2277

MJ 4613 4576 4080 3325 2720 2201 3767 3177 2105 2223

MK 4596 4596 4058 3295 2680 2111 3672 3034 1932 2011

ML 4632 4632 4094 3330 2715 2142 3703 3060 1953 2021

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

MM 4638 4645 4099 3334 2718 2137 3696 3045 1932 1991

MN 4595 4605 4056 3290 2673 2091 3650 2999 1889 1956

MO 4633 4648 4093 3327 2709 2118 3673 3011 1893 1942

MP 4634 4652 4094 3327 2708 2113 3667 3001 1879 1924

MQ 4601 4631 4060 3292 2672 2063 3613 2934 1807 1845

MR 4638 4666 4097 3329 2709 2101 3651 2971 1841 1871

MS 4614 4654 4072 3303 2681 2060 3604 2912 1777 1797

MT 4642 4673 4101 3333 2712 2100 3648 2963 1831 1856

MU 4644 4682 4102 3333 2712 2092 3636 2943 1806 1821

MV 4650 4691 4108 3338 2717 2092 3634 2935 1795 1803

MW 4833 4856 4293 3525 2905 2295 3842 3147 2006 1992

MX 4824 4856 4283 3514 2893 2272 3814 3108 1961 1935

MY 4681 4732 4138 3368 2745 2108 3642 2926 1778 1761

MZ 4746 4814 4203 3432 2808 2151 3670 2926 1765 1704

NA 4845 4922 4301 3530 2906 2237 3743 2978 1809 1704

NB 4823 4895 4280 3509 2885 2221 3733 2977 1810 1721

NC 4803 4880 4259 3488 2864 2195 3703 2941 1774 1680

ND 4895 4973 4352 3580 2956 2285 3788 3017 1846 1727

NE 4889 4956 4345 3574 2951 2290 3804 3048 1880 1782

NF 4988 5049 4445 3674 3051 2395 3910 3153 1984 1873

NG 4907 4998 4364 3593 2969 2286 3775 2988 1813 1668

NH 4899 4997 4355 3584 2961 2270 3750 2954 1778 1619

NI 6714 6950 6184 5445 4854 4090 5266 4278 3265 2705

NJ 4902 4649 4427 3772 3279 3055 4522 4191 3301 3560

NK 1981 1448 1753 1676 1859 2511 2763 3287 3428 4057

NL 1945 1402 1730 1676 1877 2538 2759 3299 3456 4087

NM 4304 4017 3848 3233 2790 2693 4066 3858 3109 3474

NN 4130 3952 3633 2944 2423 2182 3652 3325 2492 2827

NO 4116 3930 3622 2940 2425 2200 3661 3348 2527 2869

NP 4699 4420 4236 3605 3138 2977 4401 4130 3301 3606

NQ 4401 4117 3943 3321 2872 2755 4143 3917 3145 3495

NR 4466 4301 3963 3262 2721 2411 3922 3525 2608 2871

NS 4912 5004 4368 3597 2974 2288 3775 2986 1810 1661

NT 2234 1745 1953 1754 1829 2415 2851 3282 3313 3930

NU 4186 3990 3694 3016 2505 2284 3743 3431 2604 2938

NV 2144 1637 1882 1727 1843 2454 2823 3289 3360 3982

NW 4349 4056 3895 3283 2844 2749 4119 3913 3162 3524

NX 4220 3963 3752 3116 2653 2524 3921 3686 2921 3283

NY 4969 5029 4426 3655 3031 2375 3891 3136 1968 1862

NZ 4513 4267 4037 3385 2899 2708 4151 3858 3021 3331

OA 6803 7032 6272 5530 4937 4174 5364 4379 3357 2803

OB 6793 7024 6263 5521 4928 4165 5353 4367 3347 2792

OC 6752 6982 6222 5480 4887 4124 5314 4329 3307 2753

OD 6728 6960 6197 5456 4864 4100 5287 4301 3281 2726

OE 6550 6796 6022 5286 4699 3933 5092 4102 3099 2532

OF 6475 6729 5949 5216 4633 3866 5007 4013 3022 2448

OG 6369 6630 5844 5114 4534 3766 4894 3899 2916 2337

OH 6499 6748 5972 5237 4652 3885 5038 4047 3047 2478

OI 6353 6604 5826 5092 4508 3741 4890 3899 2901 2330

OJ 6166 6431 5642 4914 4336 3568 4690 3695 2713 2132

OK 6128 6393 5604 4875 4298 3529 4652 3658 2675 2095

OL 6125 6394 5602 4875 4300 3531 4643 3646 2672 2087

OM 6776 7008 6246 5504 4912 4149 5334 4348 3329 2773

ON 5993 6270 5471 4749 4178 3409 4501 3502 2541 1949

OO 6838 7066 6307 5564 4970 4208 5402 4418 3393 2841

OP 6909 7133 6377 5633 5038 4276 5475 4492 3465 2915

OQ 6993 7216 6461 5717 5122 4360 5558 4574 3549 2998

OR 7042 7268 6511 5768 5173 4411 5604 4618 3597 3043

OS 7229 7450 6697 5952 5355 4595 5797 4812 3787 3236

OT 7277 7494 6744 5998 5400 4640 5847 4864 3836 3287

OU 7285 7498 6752 6004 5405 4646 5861 4879 3846 3301

OV 7315 7530 6783 6036 5437 4678 5889 4906 3875 3329

OW 7318 7529 6784 6036 5437 4678 5896 4915 3880 3337

OX 7337 7547 6803 6055 5455 4697 5917 4937 3900 3358

OY 7359 7571 6826 6078 5478 4720 5937 4955 3921 3377

OZ 7378 7588 6845 6096 5496 4738 5959 4978 3941 3399

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

PA 7361 7569 6827 6078 5477 4720 5945 4965 3926 3386

PB 7394 7602 6860 6111 5510 4753 5977 4997 3958 3418

PC 7381 7586 6846 6096 5495 4738 5967 4989 3947 3408

PD 7407 7613 6872 6123 5521 4764 5992 5012 3972 3433

PE 7395 7598 6860 6110 5507 4751 5984 5007 3962 3426

PF 7446 7641 6911 6158 5553 4799 6047 5074 4020 3492

PG 7464 7662 6929 6177 5573 4818 6061 5086 4036 3504

PH 7422 7626 6887 6137 5535 4779 6010 5032 3989 3452

PI 7477 7680 6942 6192 5590 4833 6064 5085 4043 3505

PJ 7491 7693 6957 6206 5603 4847 6082 5105 4060 3524

PK 7510 7713 6975 6225 5622 4866 6098 5119 4077 3539

PL 7498 7704 6964 6214 5613 4856 6083 5103 4064 3524

PM 7528 7735 6994 6245 5644 4887 6109 5128 4092 3549

PN 7535 7740 7001 6251 5649 4892 6120 5141 4101 3561

PO 7556 7762 7021 6272 5671 4914 6138 5158 4120 3579

PP 7543 7751 7009 6260 5660 4902 6122 5140 4106 3562

PQ 7570 7780 7036 6288 5688 4930 6146 5163 4132 3586

PR 7585 7793 7051 6302 5701 4944 6164 5182 4148 3604

PS 7606 7815 7072 6324 5723 4965 6182 5199 4168 3622

PT 7629 7841 7096 6348 5748 4990 6203 5219 4190 3643

PU 7678 7892 7145 6398 5799 5040 6247 5261 4237 3687

PV 7576 7791 7043 6296 5698 4939 6144 5158 4134 3584

PW 7546 7761 7013 6266 5668 4908 6115 5130 4104 3555

PX 7553 7772 7021 6276 5678 4918 6118 5132 4111 3558

PY 7528 7745 6995 6249 5651 4891 6094 5108 4085 3534

PZ 7537 7757 7005 6260 5663 4902 6099 5111 4093 3538

QA 7513 7732 6981 6235 5638 4878 6077 5090 4070 3517

QB 7516 7739 6984 6240 5644 4883 6075 5086 4071 3514

QC 7476 7701 6945 6201 5606 4845 6031 5041 4029 3471

QD 7504 7732 6974 6231 5637 4874 6057 5066 4057 3497

QE 7490 7685 6955 6202 5597 4843 6092 5118 4064 3536

QF 7515 7704 6978 6224 5617 4866 6123 5152 4093 3569

QG 7553 7737 7016 6260 5653 4903 6169 5201 4136 3617

QH 7548 7728 7011 6254 5646 4897 6170 5204 4135 3620

QI 7581 7762 7043 6287 5679 4930 6201 5234 4167 3650

QJ 7606 7785 7068 6311 5702 4954 6228 5263 4193 3678

QK 7610 7786 7072 6315 5705 4958 6239 5275 4202 3691

QL 7646 7820 7108 6350 5740 4993 6276 5313 4239 3729

QM 7730 7904 7192 6434 5824 5078 6360 5396 4323 3812

QN 7792 7962 7253 6494 5884 5138 6424 5461 4386 3877

QO 7758 7927 7220 6460 5849 5105 6393 5432 4355 3847

QP 7818 7988 7279 6520 5909 5164 6451 5489 4413 3904

QQ 7842 8005 7302 6542 5930 5187 6484 5525 4443 3940

QR 7820 7987 7281 6522 5910 5166 6458 5497 4419 3913

QS 7868 8036 7329 6570 5959 5214 6503 5541 4464 3956

QT 7935 8098 7395 6635 6023 5280 6577 5617 4537 4033

QU 7957 8120 7418 6658 6045 5303 6600 5640 4559 4055

QV 8019 8183 7480 6720 6108 5365 6659 5697 4619 4113

QW 8054 8214 7515 6754 6141 5400 6699 5739 4658 4155

QX 6617 6867 6090 5356 4771 4004 5150 4157 3164 2592

QY 6957 7181 6426 5681 5086 4324 5523 4540 3513 2963

QZ 7472 7695 6941 6196 5601 4839 6031 5043 4027 3471

RA 6705 6938 6175 5434 4842 4078 5262 4276 3257 2701

RB 6569 6813 6041 5304 4717 3951 5113 4123 3118 2552

RC 6587 6830 6059 5322 4734 3968 5132 4143 3137 2572

RD 6609 6851 6081 5343 4754 3989 5156 4168 3159 2596

RE 6628 6868 6099 5361 4772 4007 5177 4189 3179 2617

RF 6645 6884 6116 5377 4788 4023 5195 4207 3196 2635

RG 6665 6902 6136 5396 4806 4042 5218 4231 3217 2657

RH 4409 4159 3936 3289 2810 2640 4068 3795 2982 3310

RI 5768 6021 5241 4507 3925 3157 4317 3335 2317 1757

RJ 6082 6308 5550 4806 4213 3450 4662 3690 2641 2107

RK 4498 4340 3992 3286 2739 2414 3932 3522 2590 2842

RL 3712 3345 3302 2784 2461 2584 3742 3733 3208 3683

RM 5860 6049 5322 4567 3960 3209 4506 3566 2459 1990

RN 7646 7813 7107 6348 5736 4992 6286 5327 4246 3743

To be continued on next page...
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WTG

NSA 1 2 3 4 5 6 7 8 9 10

RO 7643 7809 7104 6344 5732 4989 6284 5326 4243 3741

RP 7646 7812 7107 6347 5735 4992 6289 5331 4248 3746

RQ 7670 7840 7131 6372 5761 5016 6304 5343 4265 3758

RR 7661 7826 7122 6362 5750 5007 6305 5348 4264 3763

RS 7670 7834 7131 6371 5759 5016 6315 5358 4273 3773

RT 7686 7850 7147 6386 5774 5032 6331 5374 4289 3789

RU 7695 7859 7155 6395 5783 5040 6339 5381 4297 3796

RV 7679 7844 7140 6380 5768 5025 6322 5363 4281 3779

RW 7702 7866 7163 6402 5790 5047 6345 5387 4304 3802

RX 7706 7872 7167 6407 5795 5052 6348 5389 4307 3805

RY 7665 7835 7126 6367 5756 5012 6301 5341 4262 3756

RZ 7673 7841 7134 6374 5763 5019 6311 5351 4271 3766

SA 7666 7833 7127 6367 5756 5012 6306 5346 4265 3762

SB 7653 7821 7114 6355 5744 4999 6292 5333 4252 3748

SC 4402 4171 3921 3261 2768 2570 4017 3719 2886 3204

SD 4398 4159 3922 3268 2782 2598 4036 3750 2929 3253

SE 7949 8111 7409 6649 6036 5294 6591 5631 4551 4047

SF 7627 7800 7089 6330 5720 4974 6259 5297 4221 3713

SG 3066 2655 2697 2274 2083 2407 3312 3480 3181 3734

SH 3081 2673 2710 2282 2085 2403 3318 3479 3172 3723

SI 3128 2731 2747 2301 2083 2377 3326 3464 3132 3677

SJ 3662 3306 3247 2720 2391 2510 3673 3659 3135 3613

SK 3930 3616 3490 2910 2516 2523 3802 3688 3052 3482

SL 4995 4713 4532 3897 3422 3233 4679 4378 3508 3777

SM 4165 3970 3673 2994 2484 2264 3722 3412 2589 2926

SN 4691 4753 4148 3378 2754 2105 3631 2901 1747 1711

SO 4691 4763 4147 3376 2752 2092 3609 2865 1705 1652

SP 5939 6232 5421 4707 4144 3376 4427 3422 2493 1887
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1. Introduction 

Natural Forces has undertaken a shadow flicker impact assessment for the proposed Burchill Wind Project 
to assess the potential impact of shadow flicker on the surrounding shadow receptors. Details outlining 
the shadow receptors, prediction methodology, and model assumptions made for the assessment are 
included here, with the detailed windPRO software results included in Appendix B and Appendix C. This 
report also provides background information on the shadow flicker effect.  
 
Under the Additional Information Requirements for Wind Turbines document published by the New 
Brunswick Ministry of Environment and Local Government pursuant to Section 5(2) of the Environmental 
Impact Assessment Regulation of the Clean Environment Act, requirements for visual impacts due to 
shadow flicker must be limited to 30 hours per year for a maximum of 30 minutes per day based on a 
“worst case” calculation where mitigation is not feasible. The worst case calculation is defined in the 
requirements document as the maximum shadow between sunrise and sunset on a cloudless day. These 
conditions have been adopted for this study, along with more realistic conditions for comparison. 
 
Prior to determining the predicted amount of shadow flicker effect of a project, careful site design is 
recommended, followed by industry accepted mitigation strategies. This assessment will be used as 
supporting documentation to demonstrate that shadow flicker is being assessed and that compliance can 
be reached with careful planning and mitigation.  
 
This shadow flicker analysis was conducted using the Shadow module of the software package, windPRO 
version 3.1. 

1.1. Background 

Flicker is caused by incident light rays on a moving object which then casts an intermittent shadow on a 
receptor.  This intermittent shadow, perceived as a change in light intensity by an observer, as it pertains 
to a wind turbine generator (WTG), is referred to as shadow flicker.  Shadow flicker is caused by incident 
sun rays on the rotor blades as they turn.          
 
For shadow flicker to occur, the following criteria must be met: 
 

1. The sun must be shining and not obscured by any cloud cover or fog. 
2. The wind turbine must be between the sun and the shadow receptor. 
3. The line of sight between the turbine and the shadow receptor must be clear.  Light-impermeable 

obstacles, such as vegetation, buildings, awnings etc., will prevent shadow flicker from occurring 
at the receptor. 

4. The shadow receptor must be close enough to the turbine to be in the shadow of the rotor. 
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1.2. Policy and Guidelines 

In New Brunswick, there are provincial requirements for the acceptable amount of shadow flicker that 
can be experienced at a receptor. These requirements are set out in the Additional Information 
Requirements for Wind Turbines document published by New Brunswick Ministry of Environment and 
Local Government pursuant to Section 5(2) of the Environmental Impact Assessment Regulation of the 
Clean Environment Act.  
 
Under these requirements, mitigation measures should be applied to minimize the shadow flicker effect 
on sensitive receptors. These mitigation measures can include relocation of turbines, screening of the 
receptors, and operational controls. Where the proponent demonstrates that the mitigation of any 
shadow flicker effect on sensitive receptors is not feasible, the amount of shadow flicker must be limited 
to: 

• 30 hours per year for a maximum “worst case” calculation; and 

• 30 minutes per day for a maximum “worst case” calculation.  
 
The requirements also state that the “worst case” scenario describes a model that considers maximum 
shadow between sunrise and sunset and assumes cloudless skies throughout the year.  

1.3. Source of Shadow 

The proposed Burchill Wind Project is composed of 10 WTGs located roughly 15 kilometres southwest of 
the City of Saint John. A map of the project area with the proposed WTG layout is included in Appendix A.  
 
There are no existing or proposed wind farms within 10 km of the proposed Burchill Wind Project; 
therefore, it is unlikely any cumulative WTG shadow flicker effects will occur external to the project.   
 
The model of WTG being considered for the proposed wind project is the Enercon E-141 EP4, 4.2 MW 
machine.  The E-141 turbines have a 141 m rotor diameter with a hub height of 135 m. This turbine model 
uses a horizontal axis, upwind, three blades, and a microprocessor pitch control system. Table 1 below 
outlines the main characteristics of this WTG model. 
 

Table 1: Enercon E-141, 4.2 MW turbine characteristics. 

Generator 
Type 

Rotor 
Diameter 

(m) 

Hub Height 
(m) 

Swept area 
(m2) 

Rated Output 
(MW) 

E-141 EP4 141 135 15,615 4.2 

1.4. Receptors 

There are 510 points of reception taken into consideration for this shadow flicker assessment.  The 
receptors are mostly residential buildings, industrial buildings, and a few local businesses within 4 km of 
the proposed WTGs. They have been identified based on online geographical data from the Data 
Catalogue available on the Service New Brunswick website and cross referenced with aerial photography, 
as well as site visits. The geographic coordinates of the receptors are included in Appendix B. A map of 
the project area with the receptors is included in Appendix A.  
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2. Shadow Flicker Impact Assessment Methodology 

The shadow flicker impact was calculated for the 10-turbine layout at each of the 510 receptors using the 
Shadow module of the software package windPRO version 3.1. This was carried out using different 
methodologies for the worst case and realistic scenarios, detailed below, to calculate the expected hours 
per year and maximum minutes per day of shadow flicker from the project for each receptor. 

2.1. Worst Case Shadow Flicker Assessment 

The worst case shadow flicker assessment follows a conservative methodology by modelling the Earth’s 
orbit and rotation to provide the astronomical maximum shadow. The astronomical maximum shadow 
calculation assumes that for every day of the year: 
 

1. The sky is cloudless between sunrise and sunset;  
2. The turbines are always in operation; and,  
3. The wind direction changes throughout the day such that the rotor plane is perpendicular to the 

incident sun rays at all times causing the maximum amount of shadow. 
 
The position of the sun relative to the wind turbine rotor plane and the resulting shadow is calculated in 
steps of one-minute intervals throughout a complete year.  If the rotor plane, assumed to be a solid disk 
equivalent in size to the swept area shown in Table 1 casts a shadow on a receptor window during one of 
these intervals, it is registered as one minute of potential shadow impact. 
 
The impact of shadow flicker on surrounding receptors is limited by two factors in this worst case scenario. 
The first factor is that the angle of the sun over the horizon must be greater than 3 degrees, due to optic 
conditions in the atmosphere that cause the shadow to dissipate before it could potentially reach a 
receptor. The second factor is that the blade of the wind turbine must cover at least 20% of the incident 
solar rays in order to have a noticeable effect.   
 
To further ensure the worst case scenario is being modelled, each receptor is treated as a greenhouse 
with 3.0 m high by 3.0 m wide windows for 360° of the building.  Furthermore, no topographical or ground 
cover shielding caused by buildings, barns, trees, awnings, etc. has been considered between the wind 
turbines and receptors. This worst-case assumption results in a conservative prediction of the potential 
shadow flicker impacts, meaning that the shadow flicker impacts from the assessment are likely calculated 
as higher than they would be experienced. 

2.2. Realistic Case Shadow Flicker Assessment 

The realistic case shadow flicker assessment provides a model much closer to the actual conditions of the 
project site and the surrounding receptors. In this case, the Shadow module was used  with the ‘Real case 
based on statistics’ option, which incorporates WTG operational hours and monthly sunshine probabilities 
into the model.  
 
The input value for WTG operational hours was determined based on the average operational hours of all 
Natural Forces’ existing operational turbines. On average, our turbines are operational, meaning that they 
are spinning, 95.17% of the time, which amounts to approximately 8,337 hours/year. Note that this does 
not take into account site-specific wind direction and therefore still remains a conservative model. 
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The monthly sunshine probabilities were input as the average daily hours of sunlight – the number of 
daylight hours during which sunny conditions are experienced. The input values for each month are listed 
in Table 2. Values were manually input because the nearest weather station in windPRO with sunlight 
data is Fredericton, NB, which is approximately 80 km from the site and experiences longer sunlight hours 
than Saint John. 
 

Table 2: Average daily sunlight hours for Saint John, NB.1 

Month Average Daily Sunlight Hours 

January 3.42 

February 4.35 

March 4.90 

April 5.30 

May 6.50 

June 6.67 

July 7.22 

August 6.67 

September 5.53 

October 4.80 

November 3.13 

December 3.22 

 
The two receptors that were shown in the worst case scenario to experience shadow flicker levels 
exceeding the requirements were also modelled more realistically. Rather than treating each receptor as 
a greenhouse, the window height, width, and orientation (measured as degrees from south) were input 
based on data collected during a site visit. The inputs for all windows for these buildings facing the project 
are included below in Table 3. 
 

Table 3: windPRO inputs for windows on the two buildings most impacted by shadow flicker. 

Receptor Window 
Description 

Window Height 
Above Ground  

(m) 

Window 
Height (m) 

Window 
Width (m) 

Window 
Orientation 

(degrees from 
south) 

A: Simpson Truck and 
Tractor Parts 

Long side of 
building, 
lower 
windows 

1.0 1.0 3.0 12 

B: GFL Environmental Long side of 
building, 
upper 
warehouse 
windows 

5.5 1.0 1.0 32 

C: Simpson Truck and 
Tractor Parts 

Long side of 
building, 

4.0 1.0 3.0 12 

 

 

 
1 Average daily sunlight hours were taken from: Climatemps. Sunshine & Daylight Hours in Saint John, New Brunswick, Canada. 
Web: http://www.saint-john.climatemps.com/sunlight.php 
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upper 
windows 

D: Simpson Truck and 
Tractor Parts 

Short side of 
building, 
lower window 

1.0 1.0 3.0 102 

E: Simpson Truck and 
Tractor Parts 

Short side of 
building, 
upper window 

4.0 1.0 3.0 102 

F: GFL Environmental Long side of 
building, 
lower 
windows 

1.0 1.0 1.0 32 

G: GFL Environmental Short side of 
building, 
lower 
windows 

1.0 1.0 1.0 122 

H: GFL Environmental Short side of 
building, 
upper 
warehouse 
windows 

5.5 1.0 1.0 122 



Burchill Wind Project 

 Shadow Flicker Assessment 

February 2020 

  

8 

 

3. Results of Shadow Flicker Impact Assessment 

The results of the shadow flicker prediction model at each receptor are used to demonstrate compliance 
with the New Brunswick requirements of no more than 30 hours per year of shadow, and no more than 
30 minutes on the worst day of shadow under a realistic scenario.    
 
The worst-case study of this project demonstrates that all but two of the receptors located within 4 km of 
the 10 WTG project layout are subject to no more than 30 hr/year and 30 min/day of shadow flicker. The 
detailed results of the shadow assessment study for all receptors in a worst case scenario are included in 
Appendix B.   
 
The results show that of 510 receptors, 92 are predicted to experience shadow flicker under worst-case 
scenario conditions. Table 3 shows the results for the receptors that are predicted to experience 21+ 
hr/year of shadow flicker.  
 
Table 3: Predicted worst case shadow flicker for E-141 at 135 m hub height for receptors predicted to experience 21+ hr/year of 

shadow flicker.  

Receptor  Worst Case 
Shadow Hours 

per Year 
(hr/year) 

Worst Case 
Max Shadow 

Hours per Day 
(hr/day) 

Compliance 
with New 

Brunswick’s 
Requirements 

F 223:17 1:07 No 

E 107:52 0:51 No 

DV 26:29 0:22 Yes 

EN 24:59 0:21 Yes 

DW 23:39 0:20 Yes 

CZ 22:18 0:25 Yes 

NL 21:42 0:27 Yes 

EB 21:05 0:23 Yes 

IF 20:45 0:26 Yes 

BR 20:32 0:23 Yes 

BK 19:58 0:22 Yes 

NK 19:52 0:26 Yes 

IL 19:51 0:21 Yes 

IE 19:45 0:26 Yes 

BV 18:51 0:23 Yes 

BN 18:30 0:21 Yes 

IK 18:03 0:22 Yes 

IH 17:41 0:22 Yes 

CA 17:16 0:23 Yes 

BC 16:43 0:20 Yes 

II 16:07 0:21 Yes 

BJ 15:25 0:21 Yes 
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DU 15:29 0:21 Yes 

FB 15:10 0:22 Yes 

DP 15:04 0:21 Yes 

 
The receptors exceeding the requirements are two buildings in the Spruce Lake Industrial Park. These 
buildings are owned by Simpson Truck & Tractor Parts (receptor E) and GFL Environmental (receptor F). 
The GFL Environment building is a warehouse-style building with very few, small windows. The Simpson 
Truck & Tractor Parts building is an office/warehouse style building with narrow horizontal windows. 
Photos of these buildings are included in Figure 1 and Figure 2. 
 

  
Figure 1: The Simpson Truck and Tractor Parts building (receptor E). 

 

  
Figure 2: The GFL Environmental building (receptor F). 

 

The realistic study, which considers the size of the windows for these two buildings, demonstrates that 
neither building is expected to experience shadow flicker exceeding 30 hr/year. The detailed results of 
this realistic case shadow flicker assessment for these two buildings is included in Appendix C and are 
summarized in Table 4. These results demonstrate that under realistic atmospheric and site conditions, 
neither of these two industrial buildings are predicted to experience shadow flicker that exceeds the 
requirements. 
 
Though these realistic results do satisfy the provincial requirements, there are certain mitigation 
measures that can be implemented if needed, which are explored in Section 4. 
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Table 4: Predicted realistic case shadow flicker for E-141 WTGs with 135 m hub height for receptors predicted to have the 

most impact based on a worst case scenario. 

Receptor Window Description Realistic Case Shadow Hours 
per Year (hr/year) 

A: Simpson Truck and Tractor Parts Long side of building, lower 
windows 

12:15 

B: GFL Environmental Long side of building, upper 
warehouse windows 

27:29 

C: Simpson Truck and Tractor Parts Long side of building, upper 
windows 

9:37 

D: Simpson Truck and Tractor Parts Short side of building, lower 
window 

7:07 

E: Simpson Truck and Tractor Parts Short side of building, upper 
window 

6:15 

F: GFL Environmental Long side of building, lower 
windows 

19:52 

G: GFL Environmental Short side of building, lower 
windows 

12:42 

H: GFL Environmental Short side of building, upper 
warehouse windows 

6:37 
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4. Proposed Mitigation 

As required in the Additional Information Requirements for Wind Turbines report for New Brunswick, this 
shadow flicker assessment report also provides a description of the mitigation measures to be used to 
mitigate effects on sensitive receptors should they experience shadow flicker. These measures described 
in the following sections include tracking the events and screening of receptors using vegetation and 
awnings.  

4.1. Tracking the Shadow Flicker 

Should receptors experience shadow flicker and formalize a complaint, the complaint will be addressed 
following the Complaint Resolution Plan. The steps included in the Complaint Resolution Plan describe the 
study that will occur following a complaint. To begin, the specific date, time, and local weather conditions 
will be noted for each incident of shadow flicker as well as the duration of the event. Following this step, 
the Operation Team for the project will determine the direction of the wind relative to the receptor and 
the wind speed during the event. Finally, the details of the event will be tracked to analyze the specific 
conditions that cause shadow flicker at a receptor.  
 
If the conditions causing shadow flicker are reoccurring and causing issues at the receptor, screening  using 
vegetation and awnings may be considered to mitigate the situation. 

4.2. Screening  

Screening efforts are a feasible and effective mitigation measure for reducing shadow flicker impact. It is 
proposed that if receptors experience an annoyingly high amount of shadow flicker impact during 
operation, the Proponent could use screening methods that will provide shade to buildings and windows, 
effectively reducing shadow flicker annoyance.  
 
Screening can be accomplished with existing vegetation, revegetation, and planting additional vegetation 
to the area which is experiencing shadow flicker. Similar, and sometimes better, results can be obtained 
by installing awnings and window if it would be preferred by those experiencing the impact.  
 
 



Burchill Wind Project 

 Shadow Flicker Assessment 

February 2020 

  

12 

 

5. Discussion and Conclusions 

Natural Forces has completed an assessment to evaluate the shadow flicker impact of the proposed 
Burchill Wind Project at receptor locations within 4 km of the proposed WTGs.   
 
Based on the worst case modelled results, the amount of shadow flicker predicted at each receptor, aside 
from two industrial buildings, will pass the requirements set out by New Brunswick’s Ministry of 
Environment and Local Government. Based on the realistic modelled results, these two industrial 
buildings also will pass the requirements.  
 
As per the Additional Information Requirements for Wind Turbines document published by New Brunswick 
Ministry of Environment and Local Government pursuant to Section 5(2) of the Environmental Impact 
Assessment Regulation of the Clean Environment Act, various measures may be used to mitigate effect of 
shadow flicker perceived at receptors. These mitigation methods may include tracking shadow flicker 
events and screening of receptors using natural barriers, awnings, or other structures.  
 
The Proponent feels confident that receptors will not receive exceeding amounts of shadow flicker as 
demonstrated in the modelled worst-case and realistic scenarios. However, the Proponent will work 
closely with land and businesses owners to observe occurrences of real-case shadow flicker impact during 
operation and apply mitigation as mentioned.  
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SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

Assumptions for shadow calculations

Maximum distance for influence

Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence 3 °

Day step for calculation 1 days

Time step for calculation 1 minutes

The calculated times are "worst case" given by the following assumptions:

The sun is shining all the day, from sunrise to sunset

The rotor plane is always perpendicular to the line from the WTG to the sun

The WTG is always operating

A ZVI (Zones of Visual Influence) calculation is performed before flicker calculation

so non visible WTG do not contribute to calculated flicker values. A WTG will be

visible if it is visible from any part of the receiver window. The ZVI calculation is

based on the following assumptions:

Height contours used: Height Contours: CONTOURLINE_Birchill August 2018_19.wpo (1)

Obstacles used in calculation

Eye height: 1.5 m

Grid resolution: 10.0 m

All coordinates are in

UTM (north)-NAD83 (US+CA) Zone: 19
Scale 1:200,000

New WTG Shadow receptor

WTGs

WTG type Shadow data

Easting Northing Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM

rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]

1 719,709 5,005,535 64.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

2 720,289 5,005,088 53.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

3 720,016 5,005,984 77.3 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

4 720,470 5,006,608 68.4 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

5 720,839 5,007,111 61.6 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

6 720,981 5,007,866 52.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

7 719,557 5,007,215 54.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

8 719,859 5,008,188 58.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

9 720,873 5,008,786 62.9 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

10 720,849 5,009,426 65.8 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

Shadow receptor-Input

No. Easting Northing Z Width Height Height Degrees from Slope of Direction mode

a.g.l. south cw window

[m] [m] [m] [m] [°] [°]

A 719,904 5,003,839 14.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

B 719,848 5,004,109 26.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

C 719,918 5,004,111 22.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

D 719,846 5,004,387 30.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

E 721,483 5,009,479 49.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

F 721,351 5,009,324 56.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

G 723,705 5,007,599 21.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

H 723,715 5,007,566 23.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

I 723,724 5,007,532 25.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

J 723,731 5,007,502 26.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

K 723,708 5,007,057 58.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

L 722,428 5,012,058 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

M 723,650 5,007,287 35.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

N 722,830 5,010,790 32.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

O 723,905 5,007,805 23.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

P 722,575 5,009,383 27.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

Q 722,462 5,011,996 52.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

R 722,479 5,012,010 51.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

S 722,492 5,012,024 51.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

T 722,505 5,012,036 51.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

U 722,519 5,012,047 50.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

V 722,535 5,012,061 50.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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No. Easting Northing Z Width Height Height Degrees from Slope of Direction mode

a.g.l. south cw window

[m] [m] [m] [m] [°] [°]

W 722,551 5,012,071 50.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

X 722,573 5,012,090 50.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

Y 722,570 5,012,118 52.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

Z 722,564 5,012,135 53.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AA 722,556 5,012,157 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AB 722,565 5,012,177 53.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AC 722,574 5,012,160 53.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AD 722,581 5,012,144 52.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AE 722,587 5,012,128 52.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AF 722,594 5,012,112 51.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AG 722,599 5,012,089 49.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AH 722,595 5,012,080 49.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AI 722,579 5,012,065 50.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AJ 722,567 5,012,054 50.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AK 722,550 5,012,040 50.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AL 722,535 5,012,027 50.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AM 722,520 5,012,015 50.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AN 722,505 5,012,004 51.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AO 722,492 5,011,992 51.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AP 722,486 5,011,987 51.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AQ 722,471 5,011,974 51.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AR 722,454 5,011,968 52.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AS 722,443 5,011,968 52.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AT 722,567 5,012,127 52.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AU 722,561 5,012,146 53.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AV 722,550 5,012,164 54.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AW 722,569 5,012,169 53.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AX 722,577 5,012,153 53.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AY 722,584 5,012,135 52.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

AZ 722,591 5,012,119 51.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BA 722,494 5,009,513 25.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BB 723,318 5,008,114 16.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BC 722,207 5,010,623 35.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BD 722,206 5,011,151 42.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BE 722,505 5,012,173 55.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BF 722,575 5,012,101 51.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BG 722,563 5,012,078 50.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BH 722,177 5,010,473 33.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BI 722,543 5,012,065 50.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BJ 722,189 5,010,508 33.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BK 722,118 5,010,514 36.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BL 722,583 5,009,338 26.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BM 723,278 5,008,693 13.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BN 722,126 5,010,473 35.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BO 722,306 5,010,883 38.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BP 722,159 5,011,181 45.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BQ 722,450 5,012,119 56.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BR 722,021 5,010,483 40.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BS 723,606 5,007,472 26.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BT 722,588 5,012,073 49.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BU 723,355 5,006,965 42.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BV 722,047 5,010,520 39.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BW 722,283 5,010,734 35.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BX 722,942 5,006,315 42.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BY 722,090 5,005,804 51.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

BZ 722,134 5,005,833 50.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CA 722,171 5,005,912 47.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CB 723,845 5,008,008 12.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CC 723,342 5,008,144 16.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CD 722,783 5,012,327 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CE 723,645 5,007,345 32.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CF 723,194 5,012,381 46.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CG 722,570 5,012,502 47.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CH 724,085 5,007,420 21.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CI 722,723 5,009,359 16.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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No. Easting Northing Z Width Height Height Degrees from Slope of Direction mode

a.g.l. south cw window

[m] [m] [m] [m] [°] [°]

CJ 722,695 5,009,277 18.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CK 722,279 5,010,247 28.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CL 723,291 5,008,372 14.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CM 723,047 5,008,694 18.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CN 722,828 5,010,849 32.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CO 723,403 5,012,633 46.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CP 722,300 5,010,516 31.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CQ 722,785 5,012,282 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CR 722,415 5,005,967 46.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CS 722,747 5,012,558 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CT 722,381 5,005,957 46.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CU 723,185 5,007,880 21.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CV 722,542 5,006,060 43.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CW 723,123 5,008,422 22.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CX 723,110 5,008,482 23.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CY 723,206 5,008,079 19.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

CZ 722,189 5,009,721 28.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DA 722,015 5,011,242 51.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DB 722,203 5,010,951 41.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DC 722,438 5,011,850 47.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DD 722,597 5,012,103 50.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DE 723,107 5,008,636 19.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DF 722,884 5,008,878 6.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DG 724,203 5,007,832 11.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DH 722,301 5,010,464 30.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DI 723,519 5,007,254 33.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DJ 724,154 5,007,894 11.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DK 723,410 5,007,018 42.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DL 724,002 5,007,938 16.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DM 722,301 5,010,581 32.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DN 722,743 5,009,483 13.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DO 722,575 5,010,167 30.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DP 722,529 5,009,148 30.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DQ 723,228 5,007,713 9.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DR 722,153 5,005,809 49.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DS 723,103 5,012,382 48.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DT 723,139 5,012,416 48.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DU 722,271 5,010,220 27.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DV 722,270 5,010,077 26.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DW 722,387 5,010,086 26.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DX 722,473 5,010,119 28.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DY 722,713 5,012,567 50.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

DZ 722,723 5,012,591 49.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EA 722,721 5,012,509 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EB 722,252 5,009,832 25.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EC 723,467 5,007,373 26.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ED 722,235 5,011,805 53.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EE 721,580 5,011,258 60.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EF 721,544 5,011,295 60.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EG 723,728 5,007,393 30.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EH 723,264 5,006,883 38.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EI 723,250 5,006,850 39.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EJ 723,229 5,006,798 39.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EK 724,027 5,007,819 22.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EL 724,030 5,007,797 23.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EM 723,503 5,007,212 35.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EN 722,354 5,010,109 26.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EO 722,664 5,006,163 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EP 722,691 5,006,186 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EQ 723,189 5,007,815 17.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ER 722,520 5,009,206 31.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ES 722,688 5,009,046 23.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ET 723,660 5,007,623 18.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EU 722,714 5,009,017 21.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EV 721,993 5,011,587 55.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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EW 721,859 5,011,384 55.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EX 723,599 5,007,591 17.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EY 723,729 5,007,288 35.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

EZ 723,469 5,007,143 37.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FA 723,464 5,007,122 38.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FB 722,484 5,009,345 35.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FC 723,084 5,008,602 22.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FD 723,899 5,007,832 21.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FE 722,469 5,012,141 56.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FF 722,739 5,009,457 14.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FG 723,608 5,007,284 34.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FH 723,433 5,007,041 42.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FI 723,445 5,007,070 41.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FJ 723,446 5,007,221 33.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FK 723,180 5,006,603 42.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FL 723,447 5,007,264 31.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FM 723,934 5,007,822 22.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FN 723,396 5,007,400 21.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FO 722,480 5,009,554 22.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FP 722,521 5,009,543 23.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FQ 722,531 5,009,530 23.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FR 722,693 5,009,441 19.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FS 722,694 5,009,454 19.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FT 723,201 5,008,400 18.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FU 723,247 5,008,435 16.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FV 723,137 5,008,514 21.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FW 723,185 5,008,515 18.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FX 723,232 5,008,517 17.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FY 723,242 5,008,476 17.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

FZ 723,270 5,008,484 16.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GA 723,265 5,008,513 16.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GB 723,117 5,008,601 20.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GC 723,194 5,008,156 18.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GD 722,708 5,009,163 19.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GE 723,226 5,007,921 19.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GF 722,299 5,011,800 51.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GG 723,199 5,012,467 48.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GH 722,042 5,005,731 52.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GI 723,583 5,007,251 36.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GJ 723,350 5,006,793 53.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GK 722,117 5,010,716 44.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GL 723,164 5,006,479 47.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GM 723,188 5,006,498 49.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GN 722,600 5,009,483 24.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GO 721,758 5,011,362 56.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GP 721,745 5,011,338 57.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GQ 721,798 5,011,374 56.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GR 721,810 5,011,394 55.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GS 721,976 5,011,614 54.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GT 723,156 5,008,489 20.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GU 723,714 5,007,431 29.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GV 722,239 5,011,196 41.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GW 723,142 5,006,456 46.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GX 723,129 5,006,441 46.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GY 722,366 5,011,851 50.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

GZ 723,799 5,007,380 32.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HA 723,110 5,006,469 44.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HB 723,131 5,006,487 44.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HC 722,146 5,011,739 54.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HD 723,310 5,007,783 6.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HE 723,289 5,007,476 9.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HF 723,892 5,007,857 20.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HG 723,885 5,007,881 20.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HH 723,878 5,007,906 18.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HI 723,635 5,007,611 17.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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HJ 722,626 5,012,264 52.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HK 722,547 5,012,208 54.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HL 723,337 5,008,078 15.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HM 722,201 5,010,890 40.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HN 722,201 5,010,825 39.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HO 721,993 5,011,178 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HP 723,687 5,007,549 23.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HQ 723,696 5,007,527 25.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HR 721,978 5,011,149 55.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HS 723,766 5,007,889 16.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HT 722,173 5,011,755 54.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HU 722,683 5,009,814 25.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HV 722,452 5,009,697 18.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HW 722,580 5,010,830 32.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HX 722,286 5,010,668 34.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HY 723,096 5,008,543 23.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

HZ 722,437 5,010,144 28.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IA 722,522 5,010,183 29.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IB 722,279 5,010,339 29.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IC 722,195 5,011,736 54.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ID 722,330 5,011,822 51.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IE 721,704 5,005,421 60.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IF 721,684 5,005,391 60.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IG 721,894 5,005,612 55.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IH 722,294 5,005,969 47.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

II 722,323 5,005,957 48.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IJ 722,230 5,005,862 47.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IK 722,267 5,005,882 48.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IL 722,311 5,005,912 47.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IM 722,356 5,005,943 47.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IN 722,363 5,005,986 46.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IO 722,423 5,006,025 44.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IP 722,473 5,006,052 43.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IQ 722,494 5,006,067 42.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IR 722,507 5,006,075 42.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IS 722,536 5,006,094 42.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IT 722,597 5,006,100 42.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IU 722,656 5,006,118 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IV 722,617 5,006,121 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IW 722,687 5,006,228 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IX 722,732 5,006,217 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IY 722,758 5,006,227 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

IZ 722,786 5,006,271 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JA 722,790 5,006,240 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JB 722,843 5,006,254 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JC 722,879 5,006,284 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JD 722,945 5,006,352 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JE 722,903 5,006,296 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JF 722,979 5,006,332 43.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JG 723,028 5,006,359 45.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JH 723,098 5,006,452 44.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JI 723,090 5,006,402 46.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JJ 723,152 5,006,516 44.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JK 723,249 5,006,608 49.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JL 723,185 5,006,647 41.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JM 723,216 5,006,755 40.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JN 723,200 5,006,715 40.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JO 723,239 5,006,729 43.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JP 723,331 5,006,872 47.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JQ 723,300 5,006,952 37.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JR 723,449 5,006,848 55.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JS 723,374 5,007,026 38.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JT 723,434 5,006,927 51.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JU 723,406 5,007,066 38.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JV 723,419 5,007,096 37.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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JW 723,457 5,007,089 40.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JX 723,435 5,007,151 35.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JY 723,641 5,007,669 14.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

JZ 723,700 5,007,635 20.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KA 723,865 5,007,576 28.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KB 723,441 5,007,178 34.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KC 723,442 5,007,290 29.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KD 723,684 5,007,379 30.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KE 723,685 5,007,783 12.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KF 723,763 5,007,584 24.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KG 723,772 5,007,554 26.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KH 723,779 5,007,528 27.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KI 723,786 5,007,491 28.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KJ 723,835 5,007,588 27.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KK 723,858 5,007,716 24.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KL 723,887 5,007,631 27.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KM 723,912 5,007,611 28.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KN 723,928 5,007,619 28.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KO 723,973 5,007,662 27.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KP 724,002 5,007,714 25.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KQ 723,915 5,007,682 26.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KR 723,965 5,007,745 25.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KS 723,945 5,007,789 24.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KT 723,927 5,007,726 26.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KU 723,926 5,007,853 21.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KV 723,918 5,007,772 24.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KW 723,922 5,007,943 17.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KX 723,878 5,008,025 13.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KY 723,855 5,007,946 16.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

KZ 723,918 5,008,088 11.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LA 723,952 5,008,134 8.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LB 723,963 5,008,203 4.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LC 723,423 5,007,367 24.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LD 723,363 5,007,426 18.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LE 723,322 5,007,455 13.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LF 723,200 5,007,667 7.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LG 723,187 5,007,718 11.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LH 723,212 5,007,768 14.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LI 723,172 5,007,773 16.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LJ 723,184 5,007,839 19.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LK 723,186 5,007,862 20.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LL 723,245 5,007,859 16.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LM 723,197 5,007,905 20.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LN 723,152 5,007,878 22.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LO 723,202 5,007,953 21.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LP 723,224 5,007,997 19.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LQ 723,176 5,008,002 22.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LR 723,240 5,008,072 18.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LS 723,192 5,008,173 18.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LT 723,408 5,008,162 12.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LU 723,306 5,008,210 16.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LV 723,123 5,008,206 21.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LW 723,165 5,008,273 18.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LX 723,317 5,008,326 13.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LY 723,159 5,008,312 19.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

LZ 723,076 5,008,308 26.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MA 723,277 5,008,435 14.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MB 723,164 5,008,424 20.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MC 723,142 5,008,387 21.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MD 723,235 5,008,601 16.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ME 723,069 5,008,793 14.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MF 723,246 5,008,634 15.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MG 723,120 5,008,712 15.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MH 723,273 5,008,778 12.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MI 723,031 5,008,777 15.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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No. Easting Northing Z Width Height Height Degrees from Slope of Direction mode

a.g.l. south cw window

[m] [m] [m] [m] [°] [°]

MJ 722,979 5,008,790 15.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MK 722,800 5,008,938 16.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ML 722,818 5,008,969 12.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MM 722,794 5,008,999 15.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MN 722,752 5,008,978 20.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MO 722,750 5,009,031 18.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MP 722,735 5,009,045 19.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MQ 722,659 5,009,067 24.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MR 722,690 5,009,089 21.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MS 722,619 5,009,116 25.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MT 722,677 5,009,105 22.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MU 722,646 5,009,133 23.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MV 722,631 5,009,153 23.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MW 722,831 5,009,226 7.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MX 722,777 5,009,258 11.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MY 722,598 5,009,219 22.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

MZ 722,550 5,009,338 30.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NA 722,553 5,009,458 26.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NB 722,569 5,009,420 27.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NC 722,529 5,009,424 29.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ND 722,574 5,009,505 24.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NE 722,631 5,009,455 23.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NF 722,720 5,009,513 15.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NG 722,511 5,009,564 22.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NH 722,460 5,009,589 20.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NI 722,196 5,011,772 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NJ 724,036 5,007,840 21.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NK 721,689 5,005,457 60.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NL 721,651 5,005,419 60.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NM 723,621 5,007,332 32.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NN 723,162 5,007,801 18.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NO 723,178 5,007,751 14.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NP 723,943 5,007,574 29.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NQ 723,696 5,007,400 30.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NR 723,383 5,008,076 12.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NS 722,503 5,009,575 21.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NT 721,940 5,005,650 54.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NU 723,262 5,007,749 9.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NV 721,853 5,005,572 56.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NW 723,675 5,007,320 33.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NX 723,471 5,007,450 20.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NY 722,709 5,009,496 17.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

NZ 723,683 5,007,675 16.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OA 722,292 5,011,829 52.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OB 722,279 5,011,823 52.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OC 722,272 5,011,783 51.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OD 722,247 5,011,766 52.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OE 722,063 5,011,648 56.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OF 721,963 5,011,606 54.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OG 721,877 5,011,525 53.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OH 722,018 5,011,611 55.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OI 721,948 5,011,481 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OJ 721,783 5,011,343 57.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OK 721,773 5,011,306 58.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OL 721,732 5,011,317 58.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OM 722,262 5,011,812 53.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

ON 721,621 5,011,215 60.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OO 722,325 5,011,854 52.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OP 722,377 5,011,908 53.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OQ 722,409 5,011,986 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OR 722,406 5,012,041 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OS 722,527 5,012,193 55.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OT 722,571 5,012,226 54.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OU 722,611 5,012,217 52.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OV 722,606 5,012,253 53.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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OW 722,642 5,012,240 52.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OX 722,663 5,012,251 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OY 722,653 5,012,280 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

OZ 722,681 5,012,289 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PA 722,695 5,012,264 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PB 722,706 5,012,295 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PC 722,724 5,012,272 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PD 722,726 5,012,300 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PE 722,750 5,012,276 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PF 722,850 5,012,287 52.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PG 722,830 5,012,316 53.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PH 722,755 5,012,303 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PI 722,774 5,012,355 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PJ 722,806 5,012,357 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PK 722,795 5,012,382 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PL 722,766 5,012,383 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PM 722,757 5,012,419 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PN 722,788 5,012,413 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PO 722,781 5,012,439 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PP 722,750 5,012,438 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PQ 722,744 5,012,470 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PR 722,771 5,012,475 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PS 722,763 5,012,501 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PT 722,755 5,012,530 52.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PU 722,744 5,012,588 51.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PV 722,691 5,012,499 50.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PW 722,685 5,012,469 51.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PX 722,657 5,012,490 49.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PY 722,659 5,012,461 50.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

PZ 722,630 5,012,483 49.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QA 722,634 5,012,456 50.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QB 722,597 5,012,474 49.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QC 722,555 5,012,448 50.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QD 722,548 5,012,482 47.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QE 722,873 5,012,325 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QF 722,932 5,012,324 53.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QG 722,998 5,012,335 51.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QH 723,032 5,012,313 49.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QI 723,038 5,012,347 49.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QJ 723,067 5,012,360 49.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QK 723,105 5,012,346 48.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QL 723,136 5,012,371 48.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QM 723,174 5,012,446 48.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QN 723,224 5,012,489 48.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QO 723,225 5,012,451 48.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QP 723,245 5,012,508 48.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QQ 723,314 5,012,499 47.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QR 723,275 5,012,495 48.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QS 723,281 5,012,546 48.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QT 723,362 5,012,580 47.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QU 723,375 5,012,598 47.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QV 723,387 5,012,662 47.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QW 723,440 5,012,674 46.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QX 722,037 5,011,729 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QY 722,397 5,011,952 54.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

QZ 722,580 5,012,434 50.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RA 722,224 5,011,751 53.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RB 722,081 5,011,661 55.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RC 722,098 5,011,674 55.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RD 722,120 5,011,689 55.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RE 722,139 5,011,702 55.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RF 722,155 5,011,714 54.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RG 722,179 5,011,726 54.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RH 723,607 5,007,595 17.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RI 721,764 5,010,925 89.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

To be continued on next page...
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RJ 722,077 5,011,137 50.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RK 723,380 5,008,134 14.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RL 723,254 5,006,636 48.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RM 722,293 5,010,795 36.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RN 723,197 5,012,340 45.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RO 723,203 5,012,333 45.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RP 723,213 5,012,332 44.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RQ 723,177 5,012,376 47.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RR 723,230 5,012,340 44.6 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RS 723,239 5,012,346 44.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RT 723,248 5,012,358 44.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RU 723,247 5,012,369 45.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RV 723,231 5,012,360 45.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RW 723,245 5,012,378 45.7 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RX 723,239 5,012,386 46.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RY 723,183 5,012,368 46.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

RZ 723,199 5,012,369 46.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SA 723,206 5,012,358 46.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SB 723,194 5,012,350 46.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SC 723,545 5,007,695 4.8 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SD 723,570 5,007,643 10.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SE 723,370 5,012,591 47.1 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SF 723,138 5,012,348 47.5 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SG 722,706 5,006,186 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SH 722,717 5,006,205 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SI 722,748 5,006,277 42.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SJ 723,190 5,006,673 40.9 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SK 723,353 5,007,007 38.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SL 724,210 5,007,703 16.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SM 723,242 5,007,741 10.2 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SN 722,552 5,009,267 29.0 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SO 722,497 5,009,308 35.3 3.0 3.0 1.0 0.0 90.0 "Green house mode"

SP 721,473 5,011,206 65.4 3.0 3.0 1.0 0.0 90.0 "Green house mode"

Calculation Results

Shadow receptor

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

A 0:00   0 0:00

B 0:00   0 0:00

C 0:00   0 0:00

D 0:00   0 0:00

E 84:08 140 0:51

F 179:29 209 1:06

G 0:00   0 0:00

H 0:00   0 0:00

I 0:00   0 0:00

J 0:00   0 0:00

K 0:00   0 0:00

L 0:00   0 0:00

M 0:00   0 0:00

N 0:00   0 0:00

O 0:00   0 0:00

P 12:23  50 0:19

Q 0:00   0 0:00

R 0:00   0 0:00

S 0:00   0 0:00

T 0:00   0 0:00

U 0:00   0 0:00

V 0:00   0 0:00

W 0:00   0 0:00

X 0:00   0 0:00

To be continued on next page...
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Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
Calculated:

2020-02-03 2:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

Y 0:00   0 0:00

Z 0:00   0 0:00

AA 0:00   0 0:00

AB 0:00   0 0:00

AC 0:00   0 0:00

AD 0:00   0 0:00

AE 0:00   0 0:00

AF 0:00   0 0:00

AG 0:00   0 0:00

AH 0:00   0 0:00

AI 0:00   0 0:00

AJ 0:00   0 0:00

AK 0:00   0 0:00

AL 0:00   0 0:00

AM 0:00   0 0:00

AN 0:00   0 0:00

AO 0:00   0 0:00

AP 0:00   0 0:00

AQ 0:00   0 0:00

AR 0:00   0 0:00

AS 0:00   0 0:00

AT 0:00   0 0:00

AU 0:00   0 0:00

AV 0:00   0 0:00

AW 0:00   0 0:00

AX 0:00   0 0:00

AY 0:00   0 0:00

AZ 0:00   0 0:00

BA 13:14  51 0:20

BB 0:00   0 0:00

BC 17:02  58 0:20

BD 0:00   0 0:00

BE 0:00   0 0:00

BF 0:00   0 0:00

BG 0:00   0 0:00

BH 13:21  50 0:21

BI 0:00   0 0:00

BJ 14:26  56 0:21

BK 19:46  68 0:22

BL 12:19  51 0:19

BM 0:00   0 0:00

BN 16:22  63 0:21

BO 0:00   0 0:00

BP 0:00   0 0:00

BQ 0:00   0 0:00

BR 20:51  62 0:23

BS 0:00   0 0:00

BT 0:00   0 0:00

BU 0:00   0 0:00

BV 19:17  58 0:22

BW 0:00   0 0:00

BX 0:00   0 0:00

BY 15:03  56 0:20

BZ 0:00   0 0:00

CA 0:00   0 0:00

CB 0:00   0 0:00

CC 0:00   0 0:00

CD 0:00   0 0:00

CE 0:00   0 0:00

CF 0:00   0 0:00

CG 0:00   0 0:00

CH 0:00   0 0:00

CI 0:00   0 0:00

CJ 0:00   0 0:00

To be continued on next page...
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Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
Calculated:

2020-02-03 2:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

CK 8:36  32 0:21

CL 0:00   0 0:00

CM 0:00   0 0:00

CN 0:00   0 0:00

CO 0:00   0 0:00

CP 10:12  41 0:19

CQ 0:00   0 0:00

CR 0:00   0 0:00

CS 0:00   0 0:00

CT 0:00   0 0:00

CU 0:00   0 0:00

CV 0:00   0 0:00

CW 0:00   0 0:00

CX 0:00   0 0:00

CY 0:00   0 0:00

CZ 20:42  71 0:24

DA 0:00   0 0:00

DB 0:00   0 0:00

DC 0:00   0 0:00

DD 0:00   0 0:00

DE 0:00   0 0:00

DF 0:00   0 0:00

DG 0:00   0 0:00

DH 9:36  38 0:20

DI 0:00   0 0:00

DJ 0:00   0 0:00

DK 0:00   0 0:00

DL 0:00   0 0:00

DM 0:00   0 0:00

DN 0:00   0 0:00

DO 0:00   0 0:00

DP 13:50  55 0:20

DQ 0:00   0 0:00

DR 0:00   0 0:00

DS 0:00   0 0:00

DT 0:00   0 0:00

DU 8:34  31 0:21

DV 8:16  29 0:22

DW 7:11  27 0:20

DX 6:26  26 0:19

DY 0:00   0 0:00

DZ 0:00   0 0:00

EA 0:00   0 0:00

EB 19:52  71 0:23

EC 0:00   0 0:00

ED 0:00   0 0:00

EE 0:00   0 0:00

EF 0:00   0 0:00

EG 0:00   0 0:00

EH 0:00   0 0:00

EI 0:00   0 0:00

EJ 0:00   0 0:00

EK 0:00   0 0:00

EL 0:00   0 0:00

EM 0:00   0 0:00

EN 7:24  28 0:20

EO 0:00   0 0:00

EP 0:00   0 0:00

EQ 0:00   0 0:00

ER 13:50  54 0:20

ES 0:00   0 0:00

ET 0:00   0 0:00

EU 0:00   0 0:00

EV 0:00   0 0:00

To be continued on next page...
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Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
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2020-02-03 2:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

EW 0:00   0 0:00

EX 0:00   0 0:00

EY 0:00   0 0:00

EZ 0:00   0 0:00

FA 0:00   0 0:00

FB 13:52  54 0:21

FC 0:00   0 0:00

FD 0:00   0 0:00

FE 0:00   0 0:00

FF 0:00   0 0:00

FG 0:00   0 0:00

FH 0:00   0 0:00

FI 0:00   0 0:00

FJ 0:00   0 0:00

FK 0:00   0 0:00

FL 0:00   0 0:00

FM 0:00   0 0:00

FN 0:00   0 0:00

FO 13:26  53 0:20

FP 12:44  50 0:20

FQ 12:40  50 0:20

FR 0:00   0 0:00

FS 0:00   0 0:00

FT 0:00   0 0:00

FU 0:00   0 0:00

FV 0:00   0 0:00

FW 0:00   0 0:00

FX 0:00   0 0:00

FY 0:00   0 0:00

FZ 0:00   0 0:00

GA 0:00   0 0:00

GB 0:00   0 0:00

GC 0:00   0 0:00

GD 0:00   0 0:00

GE 0:00   0 0:00

GF 0:00   0 0:00

GG 0:00   0 0:00

GH 4:10  31 0:11

GI 0:00   0 0:00

GJ 0:00   0 0:00

GK 5:00  26 0:14

GL 0:00   0 0:00

GM 0:00   0 0:00

GN 6:00  26 0:19

GO 0:00   0 0:00

GP 0:00   0 0:00

GQ 0:00   0 0:00

GR 0:00   0 0:00

GS 0:00   0 0:00

GT 0:00   0 0:00

GU 0:00   0 0:00

GV 0:00   0 0:00

GW 0:00   0 0:00

GX 0:00   0 0:00

GY 0:00   0 0:00

GZ 0:00   0 0:00

HA 0:00   0 0:00

HB 0:00   0 0:00

HC 0:00   0 0:00

HD 0:00   0 0:00

HE 0:00   0 0:00

HF 0:00   0 0:00

HG 0:00   0 0:00

HH 0:00   0 0:00

To be continued on next page...
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Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
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2020-02-03 2:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

HI 0:00   0 0:00

HJ 0:00   0 0:00

HK 0:00   0 0:00

HL 0:00   0 0:00

HM 0:00   0 0:00

HN 0:00   0 0:00

HO 0:00   0 0:00

HP 0:00   0 0:00

HQ 0:00   0 0:00

HR 0:00   0 0:00

HS 0:00   0 0:00

HT 0:00   0 0:00

HU 0:00   0 0:00

HV 13:56  54 0:20

HW 0:00   0 0:00

HX 0:00   0 0:00

HY 0:00   0 0:00

HZ 6:42  27 0:20

IA 0:00   0 0:00

IB 9:02  34 0:20

IC 0:00   0 0:00

ID 0:00   0 0:00

IE 16:21  65 0:23

IF 17:33  70 0:23

IG 5:34  26 0:19

IH 0:00   0 0:00

II 0:00   0 0:00

IJ 0:00   0 0:00

IK 0:00   0 0:00

IL 0:00   0 0:00

IM 0:00   0 0:00

IN 0:00   0 0:00

IO 0:00   0 0:00

IP 0:00   0 0:00

IQ 0:00   0 0:00

IR 0:00   0 0:00

IS 0:00   0 0:00

IT 0:00   0 0:00

IU 0:00   0 0:00

IV 0:00   0 0:00

IW 0:00   0 0:00

IX 0:00   0 0:00

IY 0:00   0 0:00

IZ 0:00   0 0:00

JA 0:00   0 0:00

JB 0:00   0 0:00

JC 0:00   0 0:00

JD 0:00   0 0:00

JE 0:00   0 0:00

JF 0:00   0 0:00

JG 0:00   0 0:00

JH 0:00   0 0:00

JI 0:00   0 0:00

JJ 0:00   0 0:00

JK 0:00   0 0:00

JL 0:00   0 0:00

JM 0:00   0 0:00

JN 0:00   0 0:00

JO 0:00   0 0:00

JP 0:00   0 0:00

JQ 0:00   0 0:00

JR 0:00   0 0:00

JS 0:00   0 0:00

JT 0:00   0 0:00

To be continued on next page...
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Project:
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Licensed user:
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1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
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2020-02-03 2:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

JU 0:00   0 0:00

JV 0:00   0 0:00

JW 0:00   0 0:00

JX 0:00   0 0:00

JY 0:00   0 0:00

JZ 0:00   0 0:00

KA 0:00   0 0:00

KB 0:00   0 0:00

KC 0:00   0 0:00

KD 0:00   0 0:00

KE 0:00   0 0:00

KF 0:00   0 0:00

KG 0:00   0 0:00

KH 0:00   0 0:00

KI 0:00   0 0:00

KJ 0:00   0 0:00

KK 0:00   0 0:00

KL 0:00   0 0:00

KM 0:00   0 0:00

KN 0:00   0 0:00

KO 0:00   0 0:00

KP 0:00   0 0:00

KQ 0:00   0 0:00

KR 0:00   0 0:00

KS 0:00   0 0:00

KT 0:00   0 0:00

KU 0:00   0 0:00

KV 0:00   0 0:00

KW 0:00   0 0:00

KX 0:00   0 0:00

KY 0:00   0 0:00

KZ 0:00   0 0:00

LA 0:00   0 0:00

LB 0:00   0 0:00

LC 0:00   0 0:00

LD 0:00   0 0:00

LE 0:00   0 0:00

LF 0:00   0 0:00

LG 0:00   0 0:00

LH 0:00   0 0:00

LI 0:00   0 0:00

LJ 0:00   0 0:00

LK 0:00   0 0:00

LL 0:00   0 0:00

LM 0:00   0 0:00

LN 0:00   0 0:00

LO 0:00   0 0:00

LP 0:00   0 0:00

LQ 0:00   0 0:00

LR 0:00   0 0:00

LS 0:00   0 0:00

LT 0:00   0 0:00

LU 0:00   0 0:00

LV 0:00   0 0:00

LW 0:00   0 0:00

LX 0:00   0 0:00

LY 0:00   0 0:00

LZ 0:00   0 0:00

MA 0:00   0 0:00

MB 0:00   0 0:00

MC 0:00   0 0:00

MD 0:00   0 0:00

ME 0:00   0 0:00

MF 0:00   0 0:00

To be continued on next page...
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Licensed user:
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1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
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2020-02-03 2:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

MG 0:00   0 0:00

MH 0:00   0 0:00

MI 0:00   0 0:00

MJ 0:00   0 0:00

MK 0:00   0 0:00

ML 0:00   0 0:00

MM 0:00   0 0:00

MN 0:00   0 0:00

MO 0:00   0 0:00

MP 0:00   0 0:00

MQ 5:35  23 0:18

MR 0:00   0 0:00

MS 12:40  52 0:19

MT 0:00   0 0:00

MU 12:05  50 0:19

MV 12:12  50 0:19

MW 0:00   0 0:00

MX 0:00   0 0:00

MY 12:29  51 0:19

MZ 12:50  50 0:20

NA 12:21  49 0:20

NB 12:19  51 0:20

NC 12:55  51 0:20

ND 6:08  24 0:19

NE 5:55  24 0:19

NF 0:00   0 0:00

NG 12:58  52 0:20

NH 13:45  53 0:21

NI 0:00   0 0:00

NJ 0:00   0 0:00

NK 16:25  64 0:23

NL 18:14  70 0:24

NM 0:00   0 0:00

NN 0:00   0 0:00

NO 0:00   0 0:00

NP 0:00   0 0:00

NQ 0:00   0 0:00

NR 0:00   0 0:00

NS 13:05  53 0:20

NT 5:08  24 0:18

NU 0:00   0 0:00

NV 5:57  27 0:20

NW 0:00   0 0:00

NX 0:00   0 0:00

NY 0:00   0 0:00

NZ 0:00   0 0:00

OA 0:00   0 0:00

OB 0:00   0 0:00

OC 0:00   0 0:00

OD 0:00   0 0:00

OE 0:00   0 0:00

OF 0:00   0 0:00

OG 0:00   0 0:00

OH 0:00   0 0:00

OI 0:00   0 0:00

OJ 0:00   0 0:00

OK 0:00   0 0:00

OL 0:00   0 0:00

OM 0:00   0 0:00

ON 0:00   0 0:00

OO 0:00   0 0:00

OP 0:00   0 0:00

OQ 0:00   0 0:00

OR 0:00   0 0:00

To be continued on next page...



windPRO 3.1.633  by EMD International A/S, Tel. +45 96 35 44 44, www.emd.dk, windpro@emd.dk windPRO2020-02-03 2:56 PM / 16
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SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

OS 0:00   0 0:00

OT 0:00   0 0:00

OU 0:00   0 0:00

OV 0:00   0 0:00

OW 0:00   0 0:00

OX 0:00   0 0:00

OY 0:00   0 0:00

OZ 0:00   0 0:00

PA 0:00   0 0:00

PB 0:00   0 0:00

PC 0:00   0 0:00

PD 0:00   0 0:00

PE 0:00   0 0:00

PF 0:00   0 0:00

PG 0:00   0 0:00

PH 0:00   0 0:00

PI 0:00   0 0:00

PJ 0:00   0 0:00

PK 0:00   0 0:00

PL 0:00   0 0:00

PM 0:00   0 0:00

PN 0:00   0 0:00

PO 0:00   0 0:00

PP 0:00   0 0:00

PQ 0:00   0 0:00

PR 0:00   0 0:00

PS 0:00   0 0:00

PT 0:00   0 0:00

PU 0:00   0 0:00

PV 0:00   0 0:00

PW 0:00   0 0:00

PX 0:00   0 0:00

PY 0:00   0 0:00

PZ 0:00   0 0:00

QA 0:00   0 0:00

QB 0:00   0 0:00

QC 0:00   0 0:00

QD 0:00   0 0:00

QE 0:00   0 0:00

QF 0:00   0 0:00

QG 0:00   0 0:00

QH 0:00   0 0:00

QI 0:00   0 0:00

QJ 0:00   0 0:00

QK 0:00   0 0:00

QL 0:00   0 0:00

QM 0:00   0 0:00

QN 0:00   0 0:00

QO 0:00   0 0:00

QP 0:00   0 0:00

QQ 0:00   0 0:00

QR 0:00   0 0:00

QS 0:00   0 0:00

QT 0:00   0 0:00

QU 0:00   0 0:00

QV 0:00   0 0:00

QW 0:00   0 0:00

QX 0:00   0 0:00

QY 0:00   0 0:00

QZ 0:00   0 0:00

RA 0:00   0 0:00

RB 0:00   0 0:00

RC 0:00   0 0:00

RD 0:00   0 0:00

To be continued on next page...
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SHADOW - Main Result

Calculation: Shadow: Worst Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

...continued from previous page

Shadow, worst case

No. Shadow hours Shadow days Max shadow

per year per year hours per day

[h/year] [days/year] [h/day]

RE 0:00   0 0:00

RF 0:00   0 0:00

RG 0:00   0 0:00

RH 0:00   0 0:00

RI 0:00   0 0:00

RJ 0:00   0 0:00

RK 0:00   0 0:00

RL 0:00   0 0:00

RM 0:00   0 0:00

RN 0:00   0 0:00

RO 0:00   0 0:00

RP 0:00   0 0:00

RQ 0:00   0 0:00

RR 0:00   0 0:00

RS 0:00   0 0:00

RT 0:00   0 0:00

RU 0:00   0 0:00

RV 0:00   0 0:00

RW 0:00   0 0:00

RX 0:00   0 0:00

RY 0:00   0 0:00

RZ 0:00   0 0:00

SA 0:00   0 0:00

SB 0:00   0 0:00

SC 0:00   0 0:00

SD 0:00   0 0:00

SE 0:00   0 0:00

SF 0:00   0 0:00

SG 0:00   0 0:00

SH 0:00   0 0:00

SI 0:00   0 0:00

SJ 0:00   0 0:00

SK 0:00   0 0:00

SL 0:00   0 0:00

SM 0:00   0 0:00

SN 13:03  53 0:20

SO 13:32  52 0:20

SP 0:00   0 0:00

Total amount of flickering on the shadow receptors caused by each WTG

No. Name Worst case

[h/year]

1 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (1) 0:00

2 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (2) 16:39

3 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (3) 14:01

4 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (4) 15:44

5 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (5) 0:00

6 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (6) 0:00

7 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (7) 0:00

8 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (8) 0:00

9 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (9) 123:09

10 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (10) 276:38

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs simultaneously.
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WindPRO v3.1, Shadow Module Calculation Results 

Worst Case 
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Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
Calculated:

2020-02-04 3:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Realistic Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

Assumptions for shadow calculations

Maximum distance for influence

Calculate only when more than 20 % of sun is covered by the blade

Please look in WTG table

Minimum sun height over horizon for influence 3 °

Day step for calculation 1 days

Time step for calculation 1 minutes

Sunshine probability S (Average daily sunshine hours) []

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

3.42 4.35 4.90 5.30 6.50 6.67 7.22 6.67 5.53 4.80 3.13 3.22

Operational time

 0 Sum

8,337 8,337

Idle start wind speed: Cut in wind speed from power curve

A ZVI (Zones of Visual Influence) calculation is performed before flicker calculation

so non visible WTG do not contribute to calculated flicker values. A WTG will be

visible if it is visible from any part of the receiver window. The ZVI calculation is

based on the following assumptions:

Height contours used: Height Contours: CONTOURLINE_Birchill August 2018_19.wpo (1)

Obstacles used in calculation

Eye height: 1.5 m

Grid resolution: 10.0 m

All coordinates are in

UTM (north)-NAD83 (US+CA) Zone: 19
Scale 1:75,000

New WTG Shadow receptor

WTGs

WTG type Shadow data

Easting Northing Z Row data/Description Valid Manufact. Type-generator Power, Rotor Hub Calculation RPM

rated diameter height distance

[m] [kW] [m] [m] [m] [RPM]

1 719,709 5,005,535 64.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

2 720,289 5,005,088 53.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

3 720,016 5,005,984 77.3 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

4 720,470 5,006,608 68.4 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

5 720,839 5,007,111 61.6 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

6 720,981 5,007,866 52.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

7 719,557 5,007,215 54.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

8 719,859 5,008,188 58.0 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

9 720,873 5,008,786 62.9 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

10 720,849 5,009,426 65.8 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TO...Yes ENERCON E-141 EP4-4,200 4,200 141.0 135.0 1,835 10.6

Shadow receptor-Input

No. Easting Northing Z Width Height Height Degrees from Slope of Direction mode

a.g.l. south cw window

[m] [m] [m] [m] [°] [°]

A 721,483 5,009,479 49.8 3.0 1.0 1.0 12.0 90.0 Fixed direction

B 721,351 5,009,324 56.9 1.0 1.0 5.5 32.0 90.0 Fixed direction

C 721,587 5,009,383 48.9 3.0 1.0 4.0 12.0 90.0 Fixed direction

D 721,690 5,009,286 45.8 3.0 1.0 1.0 102.0 90.0 Fixed direction

E 721,794 5,009,190 39.6 3.0 1.0 4.0 102.0 90.0 Fixed direction

F 721,455 5,009,227 61.3 1.0 1.0 1.0 32.0 90.0 Fixed direction

G 721,559 5,009,131 57.1 1.0 1.0 1.0 122.0 90.0 Fixed direction

H 721,662 5,009,035 45.0 1.0 1.0 5.5 122.0 90.0 Fixed direction
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Project:

Burchill_10_Turbine_2020

Licensed user:

Natural Forces Wind Inc 

1801 Hollis Street, Suite 1205

CA-HALIFAX, Nova Scotia B3J 3N4

902 422 9663

Meg / mmorris@naturalforces.ca
Calculated:

2020-02-04 3:50 PM/3.1.633

SHADOW - Main Result

Calculation: Shadow: Realistic Case - Burchill 10Tc - E-141 (4.2 MW, 135 m HH)

Calculation Results

Shadow receptor

Shadow, expected values

No. Shadow hours

per year

[h/year]

A 12:15  

B 27:29  

C 9:37  

D 7:07  

E 6:15  

F 19:52  

G 12:42  

H 6:37  

Total amount of flickering on the shadow receptors caused by each WTG

No. Name Worst case Expected

[h/year] [h/year]

1 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (1) 0:00 0:00

2 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (2) 0:00 0:00

3 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (3) 0:00 0:00

4 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (4) 0:00 0:00

5 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (5) 0:00 0:00

6 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (6) 0:00 0:00

7 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (7) 0:00 0:00

8 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (8) 0:00 0:00

9 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (9) 179:16 37:23

10 ENERCON E-141 EP4 4200 141.0 !-! hub: 135.0 m (TOT: 205.5 m) (10) 230:00 20:50

Total times in Receptor wise and WTG wise tables can differ, as a WTG can lead to flicker at 2 or more receptors simultaneously and/or receptors may receive flicker from 2 or more WTGs simultaneously.
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Map 1. A 100 km buffer around the study area

  
1.0 PREFACE 
 
The Atlantic Canada Conservation Data Centre (ACCDC) is part of a network of NatureServe data centres and heritage 
programs serving 50 states in the U.S.A, 10 provinces and 1 territory in Canada, plus several Central and South American 
countries. The NatureServe network is more than 30 years old and shares a common conservation data methodology. The 
ACCDC was founded in 1997, and maintains data for the jurisdictions of New Brunswick, Nova Scotia, Prince Edward 
Island, and Newfoundland and Labrador.  Although a non-governmental agency, the ACCDC is supported by 6 federal 
agencies and 4 provincial governments, as well as through outside grants and data processing fees. URL: 
www.ACCDC.com. 
 
Upon request and for a fee, the ACCDC queries its database and produces customized reports of the rare and endangered 
flora and fauna known to occur in or near a specified study area. As a supplement to that data, the ACCDC includes 
locations of managed areas with some level of protection, and known sites of ecological interest or sensitivity. 
 
1.1 DATA LIST 
Included datasets:   

Filename Contents 
WStJohnNB_5982ob.xls All Rare and legally protected Flora and Fauna in your study area 
WStJohnNB_5982ob100km.xls A list of Rare and legally protected Flora and Fauna within 100 km of your study area 
WStJohnNB_5982ma.xls All Managed Areas in your study area  
WStJohnNB_5982sa.xls All Significant Natural Areas in your study area  
WStJohnNB_5982wf.xls Rare and common Waterfowl in your study area (CWS database) 
WStJohnNB_5982sf.xls Rare and common Saltwater Fish in your study area (DFO database) 
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1.2 RESTRICTIONS 
The ACCDC makes a strong effort to verify the accuracy of all the data that it manages, but it shall not be held 
responsible for any inaccuracies in data that it provides. By accepting ACCDC data, recipients assent to the following 
limits of use: 
a)   Data is restricted to use by trained personnel who are sensitive to landowner interests and to potential threats to rare 

and/or endangered flora and fauna posed by the information provided. 
b)   Data is restricted to use by the specified Data User; any third party requiring data must make its own data request. 
c)   The ACCDC requires Data Users to cease using and delete data 12 months after receipt, and to make a new request 

for updated data if necessary at that time. 
d)   ACCDC data responses are restricted to the data in our Data System at the time of the data request. 
e)   Each record has an estimate of locational uncertainty, which must be referenced in order to understand the record’s 

relevance to a particular location.  Please see attached Data Dictionary for details. 
f)   ACCDC data responses are not to be construed as exhaustive inventories of taxa in an area. 
g)  The absence of a taxon cannot be inferred by its absence in an ACCDC data response. 
 
1.3 ADDITIONAL INFORMATION 
The attached file DataDictionary 2.1.pdf provides metadata for the data provided.  
 

Please direct any additional questions about ACCDC data to the following individuals:  
 

Plants, Lichens, Ranking Methods, All other Inquiries 
Sean Blaney, Senior Scientist, Executive Director  
Tel: (506) 364-2658 
sblaney@mta.ca 
 
Animals (Fauna) 
John Klymko, Zoologist  
Tel: (506) 364-2660  
jklymko@mta.ca 
 

Plant Communities 
Sarah Robinson, Community Ecologist 
Tel: (506) 364-2664 
srobinson@mta.ca 

Data Management, GIS 
James Churchill, Data Manager 
Tel: (902) 679-6146 
jlchurchill@mta.ca 
 

Billing 
Jean Breau 
Tel: (506) 364-2657 
jrbreau@mta.ca 

Questions on the biology of Federal Species at Risk can be directed to ACCDC: (506) 364-2658, with questions on 
Species at Risk regulations to: Samara Eaton, Canadian Wildlife Service (NB and PE): (506) 364-5060 or Julie 
McKnight, Canadian Wildlife Service (NS): (902) 426-4196.  
 

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old 
growth forests, archeological sites, fish habitat etc., in New Brunswick, please contact Stewart Lusk, Natural 
Resources: (506) 453-7110. 
 

For provincial information about rare taxa and protected areas, or information about game animals, deer yards, old 
growth forests, archeological sites, fish habitat etc., in Nova Scotia, please contact Sherman Boates, NSDNR: (902) 
679-6146. To determine if location-sensitive species (section 4.3) occur near your study site please contact a NSDNR 
Regional Biologist:  

 
Western: Duncan Bayne  
(902) 648-3536 
Duncan.Bayne@novascotia.ca 
 
Eastern: Lisa Doucette 
(902) 863-7523 
Lisa.Doucette@novascotia.ca 
 

 
Western: Jason Power 
(902) 634-7555 
Jason.Power@novascotia.ca 
 
Eastern: Terry Power  
(902) 563-3370 
Terrance.Power@novascotia.ca 
 

 
Central: Shavonne Meyer 
(902) 893-6353 
Shavonne.Meyer@novascotia.ca 
 
 

 
Central: Kimberly George 
(902) 893-5630 
Kimberly.George@novascotia.ca 
 
 
 

For provincial information about rare taxa and protected areas, or information about game animals, fish habitat etc., in 
Prince Edward Island, please contact Garry Gregory, PEI Dept. of Communities, Land and Environment: (902) 569-
7595. 
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2.0 RARE AND ENDANGERED SPECIES 
 
2.1 FLORA 
The study area contains 212 records of 24 vascular, 5 records of 3 nonvascular flora (Map 2 and attached: *ob.xls). 
 

2.2 FAUNA 
The study area contains 473 records of 74 vertebrate, 16 records of 8 invertebrate fauna (Map 2 and attached data files - 
see 1.1 Data List). Please see section 4.3 to determine if 'location-sensitive' species occur near your study site. 
 
Map 2: Known observations of rare and/or protected flora and fauna within the study area. 
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3.0 SPECIAL AREAS 
 
3.1 MANAGED AREAS 
The GIS scan identified 6 managed areas in the vicinity of the study area (Map 3 and attached file: *ma*.xls). 
 
3.2 SIGNIFICANT AREAS 
The GIS scan identified 7 biologically significant sites in the vicinity of the study area (Map 3 and attached file: 
*sa*.xls). 
 
Map 3: Boundaries and/or locations of known Managed and Significant Areas within the study area. 
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4.0 RARE SPECIES LISTS 
Rare and/or endangered taxa (excluding “location-sensitive” species, section 4.3) within the study area listed in order of concern, beginning with legally listed taxa, with the 
number of observations per taxon and the distance in kilometers from study area centroid to the closest observation (± the precision, in km, of the record). [P] = vascular plant, [N] 
= nonvascular plant, [A] = vertebrate animal, [I] = invertebrate animal, [C] = community. Note: records are from attached files *ob.xls/*ob.shp only. 
 

4.1 FLORA 
Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) 

N Sphagnum macrophyllum Sphagn�m S1 2 May Be At Ris� 1 2.9 � 0.0 
N Sphagnum torreyanum a Peatmoss S3S4 4 Sec�re 3 2.5 � 0.0 
N Sphagnum austinii A�stin�s Peat Moss S3S4 4 Sec�re 1 3.8 � 1.0 
P Schizaea pusilla Little C�rlygrass �ern S1 2 May Be At Ris� 9 2.5 � 0.0 
P Sagina nodosa ssp. borealis Knotted Pearlwort S2 3 Sensitive 1 6.3 � 0.0 
P Euphrasia randii Rand�s Eyebright S2 2 May Be At Ris� 2 5.7 � 0.0 
P Bartonia paniculata ssp. iodandra Branched Bartonia S2S3 3 Sensitive 1 3.3 � 0.0 
P Stellaria humifusa Saltmarsh Starwort S3 4 Sec�re 3 5.8 � 0.0 
P Rhodiola rosea Roseroot S3 4 Sec�re 1 3.7 � 0.0 
P Utricularia radiata Little �loating Bladderwort S3 4 Sec�re 2 2.6 � 0.0 
P Epilobium strictum Downy Willowherb S3 4 Sec�re 1 4.3 � 1.0 
P Carex conoidea �ield Sedge S3 4 Sec�re 1 4.3 � 1.0 
P Carex exilis Coastal Sedge S3 4 Sec�re 55 2.2 � 0.0 
P Carex michauxiana Micha���s Sedge S3 4 Sec�re 10 2.4 � 0.0 
P Carex wiegandii Wiegand�s Sedge S3 4 Sec�re 8 2.2 � 0.0 
P Carex recta Est�ary Sedge S3 4 Sec�re 1 2.9 � 0.0 
P Rhynchospora fusca Brown Bea�r�sh S3 4 Sec�re 3 6.9 � 0.0 
P Liparis loeselii Loesel�s Twayblade S3 4 Sec�re 2 4.2 � 0.0 
P Calamagrostis pickeringii Pic�ering�s Reed Grass S3 4 Sec�re 66 2.1 � 0.0 
P Xyris montana Northern Yellow-Eyed-Grass S3 4 Sec�re 1 3.7 � 0.0 
P Suaeda calceoliformis Horned Sea-blite S3S4 4 Sec�re 1 2.9 � 1.0 
P Rubus chamaemorus Clo�dberry S3S4 4 Sec�re 28 2.3 � 0.0 
P Geocaulon lividum Northern Comandra S3S4 4 Sec�re 6 2.2 � 0.0 
P Juniperus horizontalis Creeping J�niper S3S4 4 Sec�re 1 6.0 � 1.0 
P Eriophorum russeolum R�sset Cottongrass S3S4 4 Sec�re 1 3.1 � 1.0 
P Triglochin gaspensis Gasp├⌐ Arrowgrass S3S4 4 Sec�re 7 2.3 � 0.0 
P Potamogeton oakesianus Oa�es� Pondweed S3S4 4 Sec�re 1 3.0 � 0.0 
 
4.2 FAUNA 

Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) 

A Dermochelys coriacea (Atlantic pop.) Leatherbac� Sea T�rtle - Atlantic pop. Endangered Endangered Endangered S1S2N 1 At Ris� 1 3.4 � 0.0 
A Calidris canutus rufa Red Knot r�fa ssp Endangered Endangered S2M 1 At Ris� 6 2.7 � 0.0 
A Hylocichla mustelina Wood Thr�sh Threatened Threatened S1S2B,S1S2M 2 May Be At Ris� 1 5.5 � 1.0 
A Hirundo rustica Barn Swallow Threatened Threatened S2B,S2M 3 Sensitive 16 4.9 � 7.0 
A Catharus bicknelli Bic�nell�s Thr�sh Threatened Special Concern Threatened S2B,S2M 1 At Ris� 1 5.5 � 1.0 
A Riparia riparia Ban� Swallow Threatened S2S3B,S2S3M 3 Sensitive 10 4.9 � 7.0 
A Contopus cooperi Olive-sided �lycatcher Threatened Threatened Threatened S3B,S3M 1 At Ris� 4 2.4 � 0.0 
A Wilsonia canadensis Canada Warbler Threatened Threatened Threatened S3B,S3M 1 At Ris� 7 1.1 � 0.0 
A Dolichonyx oryzivorus Bobolin� Threatened Threatened S3B,S3M 3 Sensitive 5 4.9 � 7.0 
A Chordeiles minor Common Nighthaw� Threatened Threatened Threatened S3B,S4M 1 At Ris� 2 4.9 � 7.0 
A Melanerpes erythrocephalus Red-headed Woodpec�er Threatened Threatened SNA 8 Accidental 1 2.9 � 0.0 
A Balaenoptera physalus �in Whale - Atlantic pop. Special Concern Special Concern Special Concern S2S3 1 4.7 � 1.0 
A Euphagus carolinus R�sty Blac�bird Special Concern Special Concern Special Concern S3B,S3M 2 May Be At Ris� 1 5.4 � 2.0 
A Coccothraustes vespertinus Evening Grosbea� Special Concern S3B,S3S4N,S�M 3 Sensitive 2 5.2 � 3.0 
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Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) 

A Contopus virens Eastern Wood-Pewee Special Concern Special Concern S4B,S4M 4 Sec�re 6 4.9 � 7.0 
A Podiceps auritus Horned Grebe Special Concern Special Concern S4N,S4M 4 Sec�re 9 3.5 � 1.0 
A Tryngites subruficollis B�ff-breasted Sandpiper Special Concern SNA 8 Accidental 2 5.5 � 1.0 
A Podiceps grisegena Red-nec�ed Grebe Not At Ris� S3M,S2N 3 Sensitive 8 3.6 � 0.0 
A Canis lupus Gray Wolf Not At Ris� E�tirpated S� 0.1 E�tirpated 1 3.8 � 1.0 
A Vireo flavifrons Yellow-throated Vireo S1�B,S1�M 8 Accidental 5 2.5 � 0.0 
A Tringa melanoleuca Greater Yellowlegs S1�B,S5M 4 Sec�re 11 2.7 � 0.0 
A Aythya americana Redhead S1B,S1M 8 Accidental 1 6.0 � 7.0 
A Gallinula chloropus Common Moorhen S1B,S1M 3 Sensitive 3 6.0 � 7.0 
A Phalaropus tricolor Wilson�s Phalarope S1B,S1M 3 Sensitive 1 6.0 � 7.0 
A Leucophaeus atricilla La�ghing G�ll S1B,S1M 3 Sensitive 2 3.7 � 0.0 
A Thryothorus ludovicianus Carolina Wren S1B,S1M 8 Accidental 1 6.0 � 7.0 
A Oxyura jamaicensis R�ddy D�c� S1B,S2S3M 4 Sec�re 3 5.5 � 1.0 
A Aythya affinis Lesser Sca�p S1B,S4M 4 Sec�re 10 5.5 � 1.0 
A Aythya marila Greater Sca�p S1B,S4M,S2N 4 Sec�re 1 5.5 � 1.0 
A Branta bernicla Brant S1N, S2S3M 4 Sec�re 2 5.5 � 1.0 
A Chroicocephalus ridibundus Blac�-headed G�ll S1N,S2M 3 Sensitive 1 5.5 � 1.0 
A Nycticorax nycticorax Blac�-crowned Night-heron S1S2B,S1S2M 3 Sensitive 1 3.9 � 1.0 
A Stelgidopteryx serripennis Northern Ro�gh-winged Swallow S1S2B,S1S2M 2 May Be At Ris� 2 2.4 � 7.0 
A Calidris bairdii Baird�s Sandpiper S1S2M 3 Sensitive 6 5.5 � 1.0 
A Cistothorus palustris Marsh Wren S2B,S2M 3 Sensitive 2 6.0 � 7.0 
A Mimus polyglottos Northern Moc�ingbird S2B,S2M 3 Sensitive 7 2.4 � 7.0 
A Toxostoma rufum Brown Thrasher S2B,S2M 3 Sensitive 4 2.1 � 2.0 
A Anas strepera Gadwall S2B,S3M 4 Sec�re 9 5.5 � 1.0 
A Tringa solitaria Solitary Sandpiper S2B,S5M 4 Sec�re 1 5.5 � 1.0 
A Phalacrocorax carbo Great Cormorant S2N,S2M 4 Sec�re 2 2.2 � 0.0 
A Asio otus Long-eared Owl S2S3 5 �ndetermined 1 6.9 � 0.0 
A Anas clypeata Northern Shoveler S2S3B,S2S3M 4 Sec�re 2 5.5 � 1.0 
A Myiarchus crinitus Great Crested �lycatcher S2S3B,S2S3M 3 Sensitive 2 5.4 � 4.0 
A Petrochelidon pyrrhonota Cliff Swallow S2S3B,S2S3M 3 Sensitive 4 4.9 � 7.0 
A Pluvialis dominica American Golden-Plover S2S3M 3 Sensitive 12 5.5 � 1.0 
A Calcarius lapponicus Lapland Longsp�r S2S3N,S�M 3 Sensitive 5 3.6 � 1.0 
A Cepphus grylle Blac� G�illemot S3 4 Sec�re 9 2.8 � 0.0 
A Loxia curvirostra Red Crossbill S3 4 Sec�re 3 2.1 � 1.0 
A Carduelis pinus Pine Sis�in S3 4 Sec�re 3 2.1 � 0.0 
A Cathartes aura T�r�ey V�lt�re S3B,S3M 4 Sec�re 8 2.2 � 0.0 
A Rallus limicola Virginia Rail S3B,S3M 3 Sensitive 2 6.0 � 7.0 
A Charadrius vociferus Killdeer S3B,S3M 3 Sensitive 9 2.7 � 0.0 
A Coccyzus erythropthalmus Blac�-billed C�c�oo S3B,S3M 4 Sec�re 1 4.9 � 7.0 
A Passerina cyanea �ndigo B�nting S3B,S3M 4 Sec�re 1 4.9 � 7.0 
A Molothrus ater Brown-headed Cowbird S3B,S3M 2 May Be At Ris� 4 5.5 � 1.0 
A Somateria mollissima Common Eider S3B,S4M,S3N 4 Sec�re 55 2.1 � 2.0 
A Dendroica tigrina Cape May Warbler S3B,S4S5M 4 Sec�re 2 6.0 � 7.0 
A Anas acuta Northern Pintail S3B,S5M 3 Sensitive 1 6.0 � 7.0 
A Mergus serrator Red-breasted Merganser S3B,S5M,S4S5N 4 Sec�re 6 3.3 � 15.0 
A Arenaria interpres R�ddy T�rnstone S3M 4 Sec�re 11 2.7 � 0.0 
A Melanitta nigra Blac� Scoter S3M,S1S2N 3 Sensitive 12 3.6 � 0.0 
A Bucephala albeola B�fflehead S3M,S2N 3 Sensitive 28 2.1 � 2.0 
A Calidris maritima P�rple Sandpiper S3M,S3N 4 Sec�re 2 3.3 � 15.0 
A Tyrannus tyrannus Eastern Kingbird S3S4B,S3S4M 3 Sensitive 6 4.9 � 7.0 
A Actitis macularius Spotted Sandpiper S3S4B,S5M 4 Sec�re 17 2.7 � 0.0 
A Gallinago delicata Wilson�s Snipe S3S4B,S5M 4 Sec�re 1 6.0 � 7.0 
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Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) 

A Larus delawarensis Ring-billed G�ll S3S4B,S5M 4 Sec�re 13 5.3 � 1.0 
A Dendroica striata Blac�poll Warbler S3S4B,S5M 4 Sec�re 2 2.1 � 0.0 
A Pluvialis squatarola Blac�-bellied Plover S3S4M 4 Sec�re 3 2.7 � 0.0 
A Limosa haemastica H�dsonian Godwit S3S4M 4 Sec�re 1 2.7 � 0.0 
A Calidris pusilla Semipalmated Sandpiper S3S4M 4 Sec�re 53 2.7 � 0.0 
A Calidris melanotos Pectoral Sandpiper S3S4M 4 Sec�re 10 5.5 � 1.0 
A Calidris alba Sanderling S3S4M,S1N 3 Sensitive 21 2.7 � 0.0 
A Morus bassanus Northern Gannet SHB,S5M 4 Sec�re 4 2.5 � 2.0 
� Danaus plexippus Monarch Endangered Special Concern Special Concern S3B,S3M 3 Sensitive 1 4.7 � 1.0 
� Plebejus idas Northern Bl�e S3 4 Sec�re 3 1.9 � 1.0 
� Plebejus idas empetri Crowberry Bl�e S3 4 Sec�re 4 2.9 � 1.0 
� Speyeria aphrodite Aphrodite �ritillary S3 4 Sec�re 1 3.4 � 1.0 
� Polygonia gracilis Hoary Comma S3 4 Sec�re 1 4.9 � 7.0 
� Nymphalis l-album Compton Tortoiseshell S3 4 Sec�re 3 2.9 � 1.0 
� Lestes eurinus Amber-Winged Spreadwing S3 4 Sec�re 1 4.2 � 1.0 
� Pantala hymenaea Spot-Winged Glider S3B,S3M 4 Sec�re 2 2.6 � 1.0 

 
4.3 LOCATION SENSITIVE SPECIES 
The Department of Natural Resources in each Maritimes province considers a number of species “location sensitive”. Concern about exploitation of location-sensitive species 
precludes inclusion of precise coordinates in this report. Those intersecting your study area are indicated below with “YES”.   
 
New Brunswick 
Scientific Name Common Name SARA Prov Legal Prot Known within the Study Site? 

Chrysemys picta picta Eastern Painted T�rtle   No 
Chelydra serpentina Snapping T�rtle Special Concern Special Concern No 
Glyptemys insculpta Wood T�rtle Threatened Threatened No 
Haliaeetus leucocephalus Bald Eagle  Endangered YES 

Falco peregrinus pop. 1 Peregrine Falcon - anatum/tundrius pop. Special Concern Endangered YES 

Cicindela marginipennis Cobblestone Tiger Beetle Endangered Endangered No 
Coenonympha nipisiquit Maritime Ringlet Endangered Endangered No 
Bat Hibernaculum  �Endangered�1 �Endangered�1 No 
     
1 Myotis lucifugus �Little Brown Myotis�, Myotis septentrionalis �Long-eared Myotis�, and Perimyotis subflavus �Tri-colored Bat or Eastern Pipistrelle� are all Endangered �nder the �ederal Species at Ris� Act and the NB Species at 
Ris� Act. 
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4.4 SOURCE BIBLIOGRAPHY 
The recipient of these data shall acknowledge the ACCDC and the data sources listed below in any documents, reports, publications or presentations, in which this dataset makes a 
significant contribution. 
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62 Lepage, D. 2014. Maritime Breeding Bird Atlas Database. Bird St�dies Canada, Sac�ville NB, 407,838 recs. 
32 Morrison, G�y. 2011. Maritime Shorebird S�rvey �MSS� database. Canadian Wildlife Service, Ottawa, 15939 s�rveys. 86171 recs. 
29 Ers�ine, A.J. 1992. Maritime Breeding Bird Atlas Database. NS M�se�m � Nimb�s P�bl., Halifa�, 82,125 recs. 
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6 Pardiec�, K.L. � �iol�ows�i Jr., D.J.� H�dson, M.-A.R. 2014. North American Breeding Bird S�rvey Dataset 1966 - 2013, version 2013.0. �.S. Geological S�rvey, Pat��ent Wildlife Research Center 
�www.pwrc.�sgs.gov/BBS/RawData/�. 

5 Bateman, M.C. 2001. Coastal Waterfowl S�rveys Database, 1965-2001. Canadian Wildlife Service, Sac�ville, 667 recs. 
5 Clayden, S.R. 1998. NBM Science Collections databases: vasc�lar plants. New Br�nswic� M�se�m, Saint John NB, 19759 recs. 
5 Tims, J. � Craig, N. 1995. Environmentally Significant Areas in New Br�nswic� �NBESA�. NB Dept of Environment � Nat�re Tr�st of New Br�nswic� �nc. 
4 Benedict, B. Connell Herbari�m Specimens. �niversity New Br�nswic�, �redericton. 2003. 
4 �wanenberg, K. �compiler�. 2001. Trawl database 1970-95. D�O Atlantic Region, 484633 recs. 
3 Bishop, G., Bagnell, B.A. 2004. Site Assessment of M�s��ash Harbo�r, Nat�re Conservancy of Canada Property - Preliminary Botanical S�rvey. B�B Botanical, 12pp. 
3 Blaney, C.S.� Spicer, C.D.� Popma, T.M.� Hanel, C. 2002. �ieldwor� 2002. Atlantic Canada Conservation Data Centre. Sac�ville NB, 2252 recs. 
3 Br�nelle, P.-M. �compiler�. 2009. AD�P/MDDS Odonata Database: data to 2006 incl�sive. Atlantic Dragonfly �nventory Program �AD�P�, 24200 recs. 
3 Edsall, J. 2001. Lepidopteran records in New Br�nswic�, 1997-99. , Pers. comm. to K.A. Bredin. 91 recs. 
3 Edsall, J. 2007. Personal B�tterfly Collection: specimens collected in the Canadian Maritimes, 1961-2007. J. Edsall, �np�bl. report, 137 recs. 
2 Benedict, B. Connell Herbari�m Specimens �Data� . �niversity New Br�nswic�, �redericton. 2003. 
2 Bird St�dies Canada � Nat�re Canada. 2004-10. �mportant Bird Areas of Canada Database. Bird St�dies Canada, Port Rowan ON, 62 ob�ects. 
2 Blaney, C.S. 2003. �ieldwor� 2003. Atlantic Canada Conservation Data Centre. Sac�ville NB, 1042 recs. 
2 Blaney, C.S.� Mazerolle, D.M. 2010. �ieldwor� 2010. Atlantic Canada Conservation Data Centre. Sac�ville NB, 15508 recs. 
2 Hinds, H.R. 1999. A Vasc�lar Plant S�rvey of the M�s��ash Est�ary in New Br�nswic�. , 12pp. 
2 NSDNR website 
2 Sollows, M.C,. 2008. NBM Science Collections databases: mammals. New Br�nswic� M�se�m, Saint John NB, download Jan. 2008, 4983 recs. 
2 Thomas, A.W. 1996. A preliminary atlas of the b�tterflies of New Br�nswic�. New Br�nswic� M�se�m. 
2 Tingley, S. �compiler�. 2001. B�tterflies of New Br�nswic�. , Web site: www.geocities.com/Yosemite/8425/b�ttrfly. 142 recs. 
1 Atlantic Canada Conservation Area Database �ARCAD� 
1 Belland, R.J. Maritimes moss records from vario�s herbari�m databases. 2014. 
1 Clayden, S.R. 2007. NBM Science Collections databases: vasc�lar plants. New Br�nswic� M�se�m, Saint John NB, download Mar. 2007, 6914 recs. 
1 Crain, D. 2007. Protected Nat�ral Areas digital map. NBDNRE. 
1 Do�cet, D.A. 2007. Lepidopteran Records, 1988-2006. Do�cet, 700 recs. 
1 Hinds, H.R. 1986. Notes on New Br�nswic� plant collections. Connell Memorial Herbari�m, �np�bl, 739 recs. 
1 Klym�o, J.J.D. 2012. Maritimes B�tterfly Atlas, 2010 and 2011 records. Atlantic Canada Conservation Data Centre, 6318 recs. 
1 NTS Map 
1 Peabody, Nat�re Tr�st NB 2000 
1 Sollows, M.C. 2008. NBM Science Collections databases: herpetiles. New Br�nswic� M�se�m, Saint John NB, download Jan. 2008, 8636 recs. 
1 Speers, L. 2008. B�tterflies of Canada database: New Br�nswic� 1897-1999. Agric�lt�re � Agri-�ood Canada, Biological Reso�rces Program, Ottawa, 2048 recs. 
1 Tran��illa, L. 2015. Maritimes Marsh Monitoring Pro�ect 2015 data. Bird St�dies Canada, Sac�ville NB, 5062 recs. 
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5.0 RARE SPECIES WITHIN 100 KM 

A 100 km buffer around the study area contains 33416 records of 148 vertebrate and 1135 records of 76 invertebrate fauna; 6002 records of 347 vascular, 391 records of 146 
nonvascular flora (attached: *ob100km.xls). 
 
Taxa within 100 km of the study site that are rare and/or endangered in the province in which the study site occurs. All ranks correspond to the province in which the study site 
falls, even for out-of-province records. Taxa are listed in order of concern, beginning with legally listed taxa, with the number of observations per taxon and the distance in 
kilometers from study area centroid to the closest observation (± the precision, in km, of the record).  
 
Taxonomic 

Group Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) Prov 

A Myotis lucifugus Little Brown Myotis Endangered Endangered Endangered S1 1 At Ris� 58 10.4 � 1.0 NB 
A Myotis septentrionalis Northern Long-eared Myotis Endangered Endangered Endangered S1 1 At Ris� 17 11.7 � 0.0 NB 
A Perimyotis subflavus Eastern Pipistrelle Endangered Endangered Endangered S1 1 At Ris� 8 11.7 � 0.0 NB 
A Eubalaena glacialis North Atlantic Right Whale Endangered Endangered Endangered S1  7 60.3 � 5.0 NB 
A Sterna dougallii Roseate Tern Endangered Endangered Endangered S1�B,S1�M 1 At Ris� 3 43.5 � 0.0 NB 

A Charadrius melodus 
melodus 

Piping Plover melod�s ssp Endangered Endangered Endangered S1B,S1M 1 At Ris� 23 7.1 � 0.0 NB 

A Dermochelys coriacea 
(Atlantic pop.) 

Leatherbac� Sea T�rtle - Atlantic pop. Endangered Endangered Endangered S1S2N 1 At Ris� 4 3.4 � 0.0 NB 

A Salmo salar pop. 1 Atlantic Salmon - �nner Bay of ��ndy pop. Endangered Endangered Endangered S2 2 May Be At Ris� 45 27.7 � 0.0 NB 
A Calidris canutus rufa Red Knot r�fa ssp Endangered  Endangered S2M 1 At Ris� 377 2.7 � 0.0 NB 

A Rangifer tarandus pop. 
2 

Woodland Caribo� �Atlantic-Gasp├⌐sie pop.) Endangered Endangered E�tirpated S� 0.1 E�tirpated 4 32.2 � 5.0 NB 

A Sturnella magna Eastern Meadowlar� Threatened  Threatened S1B,S1M 2 May Be At Ris� 39 38.3 � 7.0 NB 
A Ixobrychus exilis Least Bittern Threatened Threatened Threatened S1S2B,S1S2M 1 At Ris� 29 9.7 � 0.0 NB 
A Hylocichla mustelina Wood Thr�sh Threatened  Threatened S1S2B,S1S2M 2 May Be At Ris� 178 5.5 � 1.0 NB 
A Caprimulgus vociferus Whip-Poor-Will Threatened Threatened Threatened S2B,S2M 1 At Ris� 78 7.4 � 7.0 NB 
A Hirundo rustica Barn Swallow Threatened  Threatened S2B,S2M 3 Sensitive 1293 4.9 � 7.0 NB 
A Catharus bicknelli Bic�nell�s Thr�sh Threatened Special Concern Threatened S2B,S2M 1 At Ris� 24 5.5 � 1.0 NB 
A Glyptemys insculpta Wood T�rtle Threatened Threatened Threatened S2S3 1 At Ris� 85 7.9 � 10.0 NB 
A Chaetura pelagica Chimney Swift Threatened Threatened Threatened S2S3B,S2M 1 At Ris� 441 15.7 � 0.0 NB 
A Riparia riparia Ban� Swallow Threatened   S2S3B,S2S3M 3 Sensitive 393 4.9 � 7.0 NB 
A Acipenser oxyrinchus Atlantic St�rgeon Threatened  Threatened S3 4 Sec�re 1 52.8 � 1.0 NB 
A Contopus cooperi Olive-sided �lycatcher Threatened Threatened Threatened S3B,S3M 1 At Ris� 328 2.4 � 0.0 NB 
A Wilsonia canadensis Canada Warbler Threatened Threatened Threatened S3B,S3M 1 At Ris� 775 1.1 � 0.0 NB 
A Dolichonyx oryzivorus Bobolin� Threatened  Threatened S3B,S3M 3 Sensitive 792 4.9 � 7.0 NB 
A Chordeiles minor Common Nighthaw� Threatened Threatened Threatened S3B,S4M 1 At Ris� 310 4.9 � 7.0 NB 
A Anguilla rostrata American Eel Threatened  Threatened S4 4 Sec�re 38 7.0 � 0.0 NB 

A Osmerus mordax pop. 
2 

La�e �topia Smelt large-bodied pop. Threatened  Threatened   2 46.6 � 10.0 NB 

A Coturnicops 
noveboracensis 

Yellow Rail Special Concern Special Concern Special Concern S1�B,S�M 2 May Be At Ris� 3 68.0 � 7.0 NB 

A Histrionicus 
histrionicus pop. 1 

Harle��in D�c� - Eastern pop. Special Concern Special Concern Endangered S1B,S1S2N,S2M 1 At Ris� 163 17.1 � 17.0 NB 

A Falco peregrinus pop. 
1 

Peregrine �alcon - anat�m/t�ndri�s Special Concern Special Concern Endangered S1B,S3M 1 At Ris� 626 3.5 � 1.0 NB 

A Asio flammeus Short-eared Owl Special Concern Special Concern Special Concern S2B,S2M 3 Sensitive 17 45.7 � 7.0 NB 

A Bucephala islandica 
(Eastern pop.) 

Barrow�s Goldeneye - Eastern pop. Special Concern Special Concern Special Concern S2M,S2N 3 Sensitive 49 10.7 � 6.0 NB 

A Balaenoptera physalus �in Whale - Atlantic pop. Special Concern Special Concern Special Concern S2S3  5 4.7 � 1.0 NB 
A Acipenser brevirostrum Shortnose St�rgeon Special Concern Special Concern Special Concern S3 3 Sensitive 7 13.6 � 10.0 NB 
A Chelydra serpentina Snapping T�rtle Special Concern Special Concern Special Concern S3 3 Sensitive 35 31.2 � 1.0 NB 
A Euphagus carolinus R�sty Blac�bird Special Concern Special Concern Special Concern S3B,S3M 2 May Be At Ris� 125 5.4 � 2.0 NB 

A Coccothraustes 
vespertinus 

Evening Grosbea� Special Concern   S3B,S3S4N,S�M 3 Sensitive 286 5.2 � 3.0 NB 
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Taxonomic 

Group Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) Prov 

A Phalaropus lobatus Red-nec�ed Phalarope Special Concern   S3M 3 Sensitive 219 7.1 � 0.0 NB 

A Phocoena phocoena 
(NW Atlantic pop.) 

Harbo�r Porpoise - Northwest Atlantic pop. Special Concern Threatened  S4  231 14.6 � 0.0 NB 

A Contopus virens Eastern Wood-Pewee Special Concern  Special Concern S4B,S4M 4 Sec�re 599 4.9 � 7.0 NB 
A Podiceps auritus Horned Grebe Special Concern  Special Concern S4N,S4M 4 Sec�re 270 3.5 � 1.0 NB 

A Odobenus rosmarus 
rosmarus 

Atlantic Walr�s Special Concern  E�tirpated S�  1 71.3 � 5.0 NS 

A Hemidactylium 
scutatum 

�o�r-toed Salamander Not At Ris�   S1� 5 �ndetermined 13 77.1 � 0.0 NS 

A Bubo scandiacus Snowy Owl Not At Ris�   S1N,S2S3M 4 Sec�re 30 10.7 � 6.0 NB 
A Accipiter cooperii Cooper�s Haw� Not At Ris�   S1S2B,S1S2M 2 May Be At Ris� 17 48.1 � 7.0 NB 
A Fulica americana American Coot Not At Ris�   S1S2B,S1S2M 3 Sensitive 8 47.2 � 7.0 NB 
A Aegolius funereus Boreal Owl Not At Ris�   S1S2B,S�M 2 May Be At Ris� 5 36.4 � 7.0 NB 
A Sorex dispar Long-tailed Shrew Not At Ris� Special Concern  S2 3 Sensitive 2 35.1 � 1.0 NB 
A Buteo lineatus Red-sho�ldered Haw� Not At Ris� Special Concern  S2B,S2M 2 May Be At Ris� 48 32.5 � 1.0 NB 
A Chlidonias niger Blac� Tern Not At Ris�   S2B,S2M 3 Sensitive 136 39.5 � 7.0 NB 
A Globicephala melas Long-finned Pilot Whale Not At Ris�   S2S3  3 15.7 � 1.0 NB 
A Lynx canadensis Canadian Lyn� Not At Ris�  Endangered S3 1 At Ris� 9 31.6 � 1.0 NB 
A Desmognathus fuscus Northern D�s�y Salamander Not At Ris�   S3 3 Sensitive 43 10.8 � 1.0 NB 

A Megaptera 
novaeangliae 

H�mpbac� Whale �NW Atlantic pop.� Not At Ris� Special Concern  S3  4 63.7 � 5.0 NB 

A Sterna hirundo Common Tern Not At Ris�   S3B,S�M 3 Sensitive 272 7.5 � 10.0 NB 
A Podiceps grisegena Red-nec�ed Grebe Not At Ris�   S3M,S2N 3 Sensitive 679 3.6 � 0.0 NB 

A Lagenorhynchus 
acutus 

Atlantic White-sided Dolphin Not At Ris�   S3S4  1 15.7 � 1.0 NB 

A Haliaeetus 
leucocephalus 

Bald Eagle Not At Ris�  Endangered S4 1 At Ris� 1403 3.7 � 1.0 NB 

A Canis lupus Gray Wolf Not At Ris�  E�tirpated S� 0.1 E�tirpated 4 3.8 � 1.0 NB 
A Puma concolor pop. 1 Eastern Co�gar Data Deficient  Endangered S� 5 �ndetermined 60 14.6 � 1.0 NB 
A Morone saxatilis Striped Bass E,E,SC   S3 2 May Be At Ris� 10 13.6 � 10.0 NB 
A Salvelinus alpinus Arctic Char    S1 3 Sensitive 3 82.9 � 0.0 NB 
A Vireo flavifrons Yellow-throated Vireo    S1�B,S1�M 8 Accidental 16 2.5 � 0.0 NB 
A Tringa melanoleuca Greater Yellowlegs    S1�B,S5M 4 Sec�re 940 2.7 � 0.0 NB 
A Aythya americana Redhead    S1B,S1M 8 Accidental 4 6.0 � 7.0 NB 
A Gallinula chloropus Common Moorhen    S1B,S1M 3 Sensitive 25 6.0 � 7.0 NB 
A Grus canadensis Sandhill Crane    S1B,S1M 8 Accidental 9 24.2 � 0.0 NB 
A Bartramia longicauda �pland Sandpiper    S1B,S1M 3 Sensitive 45 32.0 � 0.0 NB 
A Phalaropus tricolor Wilson�s Phalarope    S1B,S1M 3 Sensitive 58 6.0 � 7.0 NB 
A Leucophaeus atricilla La�ghing G�ll    S1B,S1M 3 Sensitive 84 3.7 � 0.0 NB 
A Progne subis P�rple Martin    S1B,S1M 2 May Be At Ris� 217 18.7 � 7.0 NB 

A Thryothorus 
ludovicianus 

Carolina Wren    S1B,S1M 8 Accidental 35 6.0 � 7.0 NB 

A Oxyura jamaicensis R�ddy D�c�    S1B,S2S3M 4 Sec�re 52 5.5 � 1.0 NB 
A Uria aalge Common M�rre    S1B,S3N,S3M 4 Sec�re 137 16.2 � 15.0 NB 
A Aythya affinis Lesser Sca�p    S1B,S4M 4 Sec�re 203 5.5 � 1.0 NB 
A Aythya marila Greater Sca�p    S1B,S4M,S2N 4 Sec�re 37 5.5 � 1.0 NB 
A Eremophila alpestris Horned Lar�    S1B,S4N,S5M 2 May Be At Ris� 29 7.3 � 1.0 NB 
A Sterna paradisaea Arctic Tern    S1B,S�M 2 May Be At Ris� 127 19.2 � 16.0 NB 
A Fratercula arctica Atlantic P�ffin    S1B,S�N,S�M 3 Sensitive 164 16.2 � 15.0 NB 
A Branta bernicla Brant    S1N, S2S3M 4 Sec�re 544 5.5 � 1.0 NB 

A Chroicocephalus 
ridibundus 

Blac�-headed G�ll    S1N,S2M 3 Sensitive 42 5.5 � 1.0 NB 

A Butorides virescens Green Heron    S1S2B,S1S2M 3 Sensitive 22 14.4 � 5.0 NB 
A Nycticorax nycticorax Blac�-crowned Night-heron    S1S2B,S1S2M 3 Sensitive 62 3.9 � 1.0 NB 
A Empidonax traillii Willow �lycatcher    S1S2B,S1S2M 3 Sensitive 93 9.0 � 7.0 NB 

A Stelgidopteryx 
serripennis 

Northern Ro�gh-winged Swallow    S1S2B,S1S2M 2 May Be At Ris� 19 2.4 � 7.0 NB 
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Taxonomic 

Group Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) Prov 

A Troglodytes aedon Ho�se Wren    S1S2B,S1S2M 5 �ndetermined 31 9.0 � 7.0 NB 
A Rissa tridactyla Blac�-legged Kittiwa�e    S1S2B,S4N,S5M 4 Sec�re 49 28.3 � 7.0 NB 
A Calidris bairdii Baird�s Sandpiper    S1S2M 3 Sensitive 101 5.5 � 1.0 NB 
A Cistothorus palustris Marsh Wren    S2B,S2M 3 Sensitive 89 6.0 � 7.0 NB 
A Mimus polyglottos Northern Moc�ingbird    S2B,S2M 3 Sensitive 150 2.4 � 7.0 NB 
A Toxostoma rufum Brown Thrasher    S2B,S2M 3 Sensitive 86 2.1 � 2.0 NB 
A Pooecetes gramineus Vesper Sparrow    S2B,S2M 2 May Be At Ris� 76 11.4 � 0.0 NB 
A Anas strepera Gadwall    S2B,S3M 4 Sec�re 108 5.5 � 1.0 NB 
A Alca torda Razorbill    S2B,S3N,S3M 4 Sec�re 161 16.2 � 15.0 NB 

A Pinicola enucleator Pine Grosbea�    S2B,S4S5N,S4S5
M 3 Sensitive 34 39.8 � 7.0 NB 

A Tringa solitaria Solitary Sandpiper    S2B,S5M 4 Sec�re 248 5.5 � 1.0 NB 

A Oceanodroma 
leucorhoa 

Leach�s Storm-Petrel    S2B,S�M 3 Sensitive 126 32.4 � 32.0 NB 

A Chen caerulescens Snow Goose    S2M 4 Sec�re 6 7.6 � 1.0 NB 
A Phalacrocorax carbo Great Cormorant    S2N,S2M 4 Sec�re 316 2.2 � 0.0 NB 
A Somateria spectabilis King Eider    S2N,S2M 4 Sec�re 56 40.3 � 9.0 NB 
A Larus hyperboreus Gla�co�s G�ll    S2N,S2M 4 Sec�re 156 7.3 � 1.0 NB 
A Asio otus Long-eared Owl    S2S3 5 �ndetermined 16 6.9 � 0.0 NB 
A Picoides dorsalis American Three-toed Woodpec�er    S2S3 3 Sensitive 9 47.9 � 7.0 NB 
A Salmo salar Atlantic Salmon    S2S3 2 May Be At Ris� 35 13.7 � 0.0 NB 
A Anas clypeata Northern Shoveler    S2S3B,S2S3M 4 Sec�re 82 5.5 � 1.0 NB 
A Myiarchus crinitus Great Crested �lycatcher    S2S3B,S2S3M 3 Sensitive 240 5.4 � 4.0 NB 

A Petrochelidon 
pyrrhonota 

Cliff Swallow    S2S3B,S2S3M 3 Sensitive 532 4.9 � 7.0 NB 

A Pluvialis dominica American Golden-Plover    S2S3M 3 Sensitive 265 5.5 � 1.0 NB 
A Calcarius lapponicus Lapland Longsp�r    S2S3N,S�M 3 Sensitive 38 3.6 � 1.0 NB 
A Cepphus grylle Blac� G�illemot    S3 4 Sec�re 779 2.8 � 0.0 NB 
A Loxia curvirostra Red Crossbill    S3 4 Sec�re 129 2.1 � 1.0 NB 
A Carduelis pinus Pine Sis�in    S3 4 Sec�re 292 2.1 � 0.0 NB 

A Prosopium 
cylindraceum 

Ro�nd Whitefish    S3 4 Sec�re 1 84.3 � 0.0 NB 

A Salvelinus namaycush La�e Tro�t    S3 3 Sensitive 4 16.1 � 0.0 NB 
A Sorex maritimensis Maritime Shrew    S3 4 Sec�re 1 76.2 � 0.0 NS 
A Eptesicus fuscus Big Brown Bat    S3 3 Sensitive 45 14.5 � 1.0 NB 
A Cathartes aura T�r�ey V�lt�re    S3B,S3M 4 Sec�re 285 2.2 � 0.0 NB 
A Rallus limicola Virginia Rail    S3B,S3M 3 Sensitive 119 6.0 � 7.0 NB 
A Charadrius vociferus Killdeer    S3B,S3M 3 Sensitive 797 2.7 � 0.0 NB 
A Tringa semipalmata Willet    S3B,S3M 3 Sensitive 178 7.1 � 0.0 NB 

A Coccyzus 
erythropthalmus 

Blac�-billed C�c�oo    S3B,S3M 4 Sec�re 183 4.9 � 7.0 NB 

A Vireo gilvus Warbling Vireo    S3B,S3M 4 Sec�re 230 18.4 � 7.0 NB 
A Piranga olivacea Scarlet Tanager    S3B,S3M 4 Sec�re 119 18.7 � 7.0 NB 
A Passerina cyanea �ndigo B�nting    S3B,S3M 4 Sec�re 101 4.9 � 7.0 NB 
A Molothrus ater Brown-headed Cowbird    S3B,S3M 2 May Be At Ris� 283 5.5 � 1.0 NB 
A Icterus galbula Baltimore Oriole    S3B,S3M 4 Sec�re 192 12.7 � 2.0 NB 
A Somateria mollissima Common Eider    S3B,S4M,S3N 4 Sec�re 1944 2.1 � 2.0 NB 
A Dendroica tigrina Cape May Warbler    S3B,S4S5M 4 Sec�re 129 6.0 � 7.0 NB 
A Anas acuta Northern Pintail    S3B,S5M 3 Sensitive 52 6.0 � 7.0 NB 
A Mergus serrator Red-breasted Merganser    S3B,S5M,S4S5N 4 Sec�re 380 3.3 � 15.0 NB 
A Arenaria interpres R�ddy T�rnstone    S3M 4 Sec�re 697 2.7 � 0.0 NB 
A Phalaropus fulicarius Red Phalarope    S3M 3 Sensitive 121 32.4 � 32.0 NB 
A Melanitta nigra Blac� Scoter    S3M,S1S2N 3 Sensitive 810 3.6 � 0.0 NB 
A Bucephala albeola B�fflehead    S3M,S2N 3 Sensitive 1114 2.1 � 2.0 NB 
A Calidris maritima P�rple Sandpiper    S3M,S3N 4 Sec�re 251 3.3 � 15.0 NB 
A Uria lomvia Thic�-billed M�rre    S3N,S3M 5 �ndetermined 67 11.9 � 8.0 NB 
A Synaptomys cooperi So�thern Bog Lemming    S3S4 4 Sec�re 79 39.0 � 1.0 NB 
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A Tyrannus tyrannus Eastern Kingbird    S3S4B,S3S4M 3 Sensitive 505 4.9 � 7.0 NB 
A Actitis macularius Spotted Sandpiper    S3S4B,S5M 4 Sec�re 882 2.7 � 0.0 NB 
A Gallinago delicata Wilson�s Snipe    S3S4B,S5M 4 Sec�re 661 6.0 � 7.0 NB 
A Larus delawarensis Ring-billed G�ll    S3S4B,S5M 4 Sec�re 236 5.3 � 1.0 NB 
A Dendroica striata Blac�poll Warbler    S3S4B,S5M 4 Sec�re 88 2.1 � 0.0 NB 
A Pluvialis squatarola Blac�-bellied Plover    S3S4M 4 Sec�re 841 2.7 � 0.0 NB 
A Limosa haemastica H�dsonian Godwit    S3S4M 4 Sec�re 92 2.7 � 0.0 NB 
A Calidris pusilla Semipalmated Sandpiper    S3S4M 4 Sec�re 2031 2.7 � 0.0 NB 
A Calidris melanotos Pectoral Sandpiper    S3S4M 4 Sec�re 304 5.5 � 1.0 NB 
A Calidris alba Sanderling    S3S4M,S1N 3 Sensitive 846 2.7 � 0.0 NB 
A Morus bassanus Northern Gannet    SHB,S5M 4 Sec�re 835 2.5 � 2.0 NB 
A Lanius ludovicianus Loggerhead Shri�e    S�B,S�M 1 At Ris� 1 77.1 � 1.0 NB 

C 

Quercus macrocarpa - 
Acer rubrum / Onoclea 
sensibilis - Carex arcta 
Forest 

B�r Oa� - Red Maple / Sensitive �ern - Northern 
Cl�stered Sedge �orest    S2  1 77.2 � 0.0 

NB 

C 

Acer saccharinum / 
Onoclea sensibilis - 
Lysimachia terrestris 
Forest 

Silver Maple / Sensitive �ern - Swamp Yellow 
Loosestrife �orest    S3  1 62.5 � 0.0 

NB 

C 

Acer saccharum - 
Fraxinus americana / 
Polystichum 
acrostichoides Forest 

S�gar Maple - White Ash / Christmas �ern 
�orest    S3S4  1 39.0 � 0.0 

NB 

� Cicindela 
marginipennis 

Cobblestone Tiger Beetle Endangered Endangered Endangered S1 1 At Ris� 34 80.6 � 0.0 NB 

� Gomphus ventricosus S�illet Cl�btail Endangered  Endangered S1S2 2 May Be At Ris� 48 65.3 � 0.0 NB 
� Danaus plexippus Monarch Endangered Special Concern Special Concern S3B,S3M 3 Sensitive 105 4.7 � 1.0 NB 
� Ophiogomphus howei Pygmy Sna�etail Special Concern Special Concern Special Concern S2 2 May Be At Ris� 3 51.6 � 0.0 NB 
� Alasmidonta varicosa Broo� �loater Special Concern  Special Concern S2 3 Sensitive 1 90.7 � 0.0 NB 
� Lampsilis cariosa Yellow Lampm�ssel Special Concern Special Concern Special Concern S2 3 Sensitive 98 41.7 � 1.0 NB 
� Bombus terricola Yellow-banded B�mblebee Special Concern   S3� 3 Sensitive 14 53.6 � 0.0 NB 
� Appalachina sayana Spi�e-lip Crater Not At Ris�   S3�  1 21.7 � 1.0 NB 
� Haematopota rara Shy Cleg    S1 5 �ndetermined 1 91.8 � 1.0 NB 
� Lycaena dorcas Dorcas Copper    S1 2 May Be At Ris� 1 72.2 � 0.0 NB 
� Erora laeta Early Hairstrea�    S1 2 May Be At Ris� 3 68.2 � 1.0 NS 
� Arigomphus furcifer Lilypad Cl�btail    S1 5 �ndetermined 6 71.6 � 0.0 NB 
� Polites origenes Crossline S�ipper    S1� 5 �ndetermined 4 59.3 � 0.0 NB 
� Plebejus saepiolus Greenish Bl�e    S1S2 4 Sec�re 3 46.3 � 0.0 NB 

� Ophiogomphus 
colubrinus 

Boreal Sna�etail    S1S2 2 May Be At Ris� 36 21.9 � 1.0 NB 

� Brachyleptura 
circumdata 

a Longhorned Beetle    S2  6 79.4 � 0.0 NB 

� Satyrium calanus Banded Hairstrea�    S2 3 Sensitive 15 71.9 � 1.0 NS 

� Satyrium calanus 
falacer 

Banded Hairstrea�    S2 4 Sec�re 4 91.3 � 1.0 NB 

� Strymon melinus Grey Hairstrea�    S2 4 Sec�re 6 9.8 � 0.0 NB 
� Aeshna clepsydra Mottled Darner    S2 3 Sensitive 15 13.4 � 1.0 NB 

� Somatochlora 
tenebrosa 

Clamp-Tipped Emerald    S2 5 �ndetermined 7 82.1 � 0.0 NB 

� Ladona exusta White Corporal    S2 5 �ndetermined 11 66.0 � 1.0 NB 
� Hetaerina americana American R�byspot    S2 3 Sensitive 2 90.1 � 0.0 NB 
� Ischnura posita �ragile �or�tail    S2 2 May Be At Ris� 26 50.9 � 0.0 NB 
� Callophrys henrici Henry�s Elfin    S2S3 4 Sec�re 15 68.2 � 1.0 NS 
� Celithemis martha Martha�s Pennant    S2S3 5 �ndetermined 3 11.7 � 0.0 NB 

� Sphaeroderus 
nitidicollis 

a Gro�nd Beetle    S3 4 Sec�re 1 79.4 � 0.0 NB 
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� Lepturopsis biforis a Longhorned Beetle    S3  1 14.7 � 1.0 NB 
� Orthosoma brunneum a Longhorned Beetle    S3  1 79.8 � 5.0 NB 
� Elaphrus americanus a Gro�nd Beetle    S3 4 Sec�re 1 81.6 � 0.0 NB 
� Desmocerus palliatus Elderberry Borer    S3  4 14.7 � 1.0 NB 
� Agonum excavatum a Gro�nd Beetle    S3 4 Sec�re 1 81.6 � 0.0 NB 
� Clivina americana a Gro�nd Beetle    S3 4 Sec�re 1 81.6 � 0.0 NB 
� Olisthopus parmatus a Gro�nd Beetle    S3 4 Sec�re 1 79.4 � 0.0 NB 
� Paratachys scitulus a Gro�nd Beetle    S3 5 �ndetermined 1 81.6 � 0.0 NB 

� Coccinella 
hieroglyphica kirbyi 

a Ladybird Beetle    S3 4 Sec�re 1 14.7 � 1.0 NB 

� Hippodamia 
parenthesis 

Parenthesis Lady Beetle    S3 4 Sec�re 2 14.7 � 1.0 NB 

� Stenocorus vittigera a Longhorned Beetle    S3  1 81.6 � 0.0 NB 

� Gnathacmaeops 
pratensis 

a Longhorned Beetle    S3  5 14.7 � 1.0 NB 

� Pogonocherus mixtus a Longhorned Beetle    S3  1 14.7 � 1.0 NB 
� Badister neopulchellus a Gro�nd Beetle    S3 4 Sec�re 1 81.6 � 0.0 NB 
� Saperda lateralis a Longhorned Beetle    S3  2 18.1 � 0.0 NB 
� Hesperia sassacus �ndian S�ipper    S3 4 Sec�re 8 80.5 � 0.0 NB 
� Euphyes bimacula Two-spotted S�ipper    S3 4 Sec�re 12 40.7 � 0.0 NB 
� Lycaena hyllus Bronze Copper    S3 3 Sensitive 4 10.7 � 1.0 NB 
� Satyrium acadica Acadian Hairstrea�    S3 4 Sec�re 23 14.7 � 1.0 NB 
� Callophrys polios Hoary Elfin    S3 4 Sec�re 18 14.7 � 1.0 NB 
� Plebejus idas Northern Bl�e    S3 4 Sec�re 9 1.9 � 1.0 NB 
� Plebejus idas empetri Crowberry Bl�e    S3 4 Sec�re 6 2.9 � 1.0 NB 
� Speyeria aphrodite Aphrodite �ritillary    S3 4 Sec�re 29 3.4 � 1.0 NB 
� Boloria bellona Meadow �ritillary    S3 4 Sec�re 37 43.1 � 1.0 NB 
� Polygonia satyrus Satyr Comma    S3 4 Sec�re 15 24.8 � 1.0 NB 
� Polygonia gracilis Hoary Comma    S3 4 Sec�re 6 4.9 � 7.0 NB 
� Nymphalis l-album Compton Tortoiseshell    S3 4 Sec�re 24 2.9 � 1.0 NB 
� Gomphus vastus Cobra Cl�btail    S3 3 Sensitive 57 47.1 � 0.0 NB 
� Gomphus abbreviatus Spine-crowned Cl�btail    S3 4 Sec�re 24 21.7 � 0.0 NB 

� Gomphaeschna 
furcillata 

Harle��in Darner    S3 5 �ndetermined 17 88.0 � 1.0 NB 

� Dorocordulia lepida Petite Emerald    S3 4 Sec�re 37 18.1 � 0.0 NB 

� Somatochlora 
cingulata 

La�e Emerald    S3 4 Sec�re 7 17.2 � 0.0 NB 

� Somatochlora forcipata �orcipate Emerald    S3 4 Sec�re 17 63.8 � 1.0 NB 
� Williamsonia fletcheri Ebony Bogha�nter    S3 4 Sec�re 7 72.2 � 0.0 NB 
� Lestes eurinus Amber-Winged Spreadwing    S3 4 Sec�re 8 4.2 � 1.0 NB 
� Lestes vigilax Swamp Spreadwing    S3 3 Sensitive 35 7.4 � 1.0 NB 
� Enallagma geminatum S�imming Bl�et    S3 5 �ndetermined 8 21.7 � 0.0 NB 
� Enallagma signatum Orange Bl�et    S3 4 Sec�re 10 71.5 � 0.0 NB 
� Stylurus scudderi �ebra Cl�btail    S3 4 Sec�re 67 47.1 � 0.0 NB 
� Alasmidonta undulata Triangle �loater    S3 3 Sensitive 40 21.2 � 1.0 NB 
� Leptodea ochracea Tidewater M�c�et    S3 4 Sec�re 59 16.7 � 1.0 NB 
� Striatura ferrea Blac� Striate    S3  1 91.3 � 1.0 NB 
� Neohelix albolabris Whitelip    S3  2 69.0 � 0.0 NB 
� Spurwinkia salsa Saltmarsh Hydrobe    S3  34 9.6 � 0.0 NB 
� Pantala hymenaea Spot-Winged Glider    S3B,S3M 4 Sec�re 4 2.6 � 1.0 NB 
� Satyrium liparops Striped Hairstrea�    S3S4 4 Sec�re 6 85.6 � 7.0 NB 

� Satyrium liparops 
strigosum 

Striped Hairstrea�    S3S4 4 Sec�re 1 95.0 � 10.0 NB 

� Cupido comyntas Eastern Tailed Bl�e    S3S4 4 Sec�re 8 28.8 � 5.0 NB 

� 
Coccinella 
transversoguttata 
richardsoni 

Transverse Lady Beetle    SH 2 May Be At Ris� 2 14.7 � 1.0 
NB 



Data Report 5982: West Saint John, NB    Page 14 of 28 

 

Taxonomic 

Group Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) Prov 

N Erioderma mollissimum Gracef�l �elt Lichen Endangered  Endangered SH 2 May Be At Ris� 1 97.6 � 1.0 NB 

N 
Erioderma 
pedicellatum (Atlantic 
pop.) 

Boreal �elt Lichen - Atlantic pop. Endangered Endangered Endangered SH 1 At Ris� 1 66.8 � 1.0 
NB 

N Peltigera hydrothyria Eastern Waterfan Threatened   S1 5 �ndetermined 2 98.2 � 1.0 NB 
N Degelia plumbea Bl�e �elt Lichen Special Concern Special Concern Special Concern S1 2 May Be At Ris� 2 65.6 � 5.0 NB 
N Pseudevernia cladonia Ghost Antler Lichen Not At Ris�   S2S3 5 �ndetermined 17 14.7 � 0.0 NB 
N Bryum muehlenbeckii M�ehlenbec��s Bry�m Moss    S1 2 May Be At Ris� 1 16.8 � 1.0 NB 

N Sphagnum 
macrophyllum 

Sphagn�m    S1 2 May Be At Ris� 2 2.9 � 0.0 NB 

N Syntrichia ruralis a Moss    S1 2 May Be At Ris� 1 82.3 � 0.0 NB 
N Coscinodon cribrosus Sieve-Toothed Moss    S1 2 May Be At Ris� 1 11.9 � 0.0 NB 

N Cladonia 
metacorallifera 

Reptilian Pi�ie-c�p Lichen    S1 5 �ndetermined 4 95.2 � 1.0 NB 

N Peltigera collina Tree Pelt Lichen    S1 2 May Be At Ris� 1 73.0 � 10.0 NB 
N Peltigera malacea Veinless Pelt Lichen    S1 5 �ndetermined 1 97.6 � 1.0 NB 
N Bryoria bicolor Electrified Horsehair Lichen    S1 2 May Be At Ris� 1 97.6 � 1.0 NB 
N Hygrobiella laxifolia La� Notchwort    S1� 6 Not Assessed 1 95.3 � 1.0 NB 
N Atrichum angustatum Lesser Smoothcap Moss    S1� 2 May Be At Ris� 1 80.0 � 3.0 NS 
N Bartramia ithyphylla Straight-leaved Apple Moss    S1� 2 May Be At Ris� 1 95.3 � 0.0 NB 
N Calliergon trifarium Three-ran�ed Moss    S1� 2 May Be At Ris� 1 8.6 � 0.0 NB 
N Dichelyma falcatum a Moss    S1� 2 May Be At Ris� 2 31.2 � 1.0 NB 
N Dicranum bonjeanii Bon�ean�s Broom Moss    S1� 2 May Be At Ris� 1 92.4 � 1.0 NB 
N Eurhynchium hians Light Bea�ed Moss    S1� 2 May Be At Ris� 3 79.2 � 0.0 NB 

N Plagiothecium 
latebricola 

Alder Sil� Moss    S1� 2 May Be At Ris� 1 7.0 � 0.0 NB 

N Racomitrium ericoides a Moss    S1� 2 May Be At Ris� 1 84.0 � 3.0 NB 
N Rhytidium rugosum Wrin�le-leaved Moss    S1� 2 May Be At Ris� 1 80.8 � 0.0 NB 

N Splachnum 
pennsylvanicum 

So�thern D�ng Moss    S1� 2 May Be At Ris� 1 95.1 � 1.0 NB 

N Platylomella lescurii a Moss    S1� 5 �ndetermined 1 70.8 � 1.0 NB 
N Harpanthus flotovianus Great Mo�ntain �lapwort    S1S2 6 Not Assessed 1 97.9 � 1.0 NB 
N Jungermannia obovata Egg �lapwort    S1S2 6 Not Assessed 1 27.8 � 0.0 NB 
N Pallavicinia lyellii Lyell�s Ribbonwort    S1S2 6 Not Assessed 1 23.4 � 1.0 NB 

N Reboulia 
hemisphaerica 

P�rple-margined Liverwort    S1S2 6 Not Assessed 1 74.2 � 1.0 NB 

N Brachythecium 
acuminatum 

Ac�minate Ragged Moss    S1S2 5 �ndetermined 4 74.1 � 100.0 NB 

N Bryum salinum a Moss    S1S2 2 May Be At Ris� 1 26.6 � 1.0 NB 
N Campylium radicale Long-stal�ed �ine Wet Moss    S1S2 5 �ndetermined 1 94.1 � 1.0 NB 
N Tortula obtusifolia a Moss    S1S2 2 May Be At Ris� 1 56.0 � 0.0 NB 
N Ditrichum pallidum Pale Cow-hair Moss    S1S2 2 May Be At Ris� 3 69.9 � 3.0 NS 

N Drummondia 
prorepens 

a Moss    S1S2 2 May Be At Ris� 1 82.8 � 0.0 NS 

N Hygrohypnum bestii Best�s Broo� Moss    S1S2 3 Sensitive 4 88.3 � 0.0 NB 

N Sphagnum 
platyphyllum 

�lat-leaved Peat Moss    S1S2 5 �ndetermined 2 98.6 � 0.0 NB 

N Timmia norvegica a moss    S1S2 2 May Be At Ris� 1 67.5 � 0.0 NB 

N Tomentypnum 
falcifolium 

Sic�le-leaved Golden Moss    S1S2 2 May Be At Ris� 1 17.2 � 1.0 NB 

N Tortella humilis Small Crisp Moss    S1S2 2 May Be At Ris� 3 96.6 � 0.0 NB 

N Pseudotaxiphyllum 
distichaceum 

a Moss    S1S2 2 May Be At Ris� 3 26.6 � 1.0 NB 

N Hamatocaulis 
vernicosus 

a Moss    S1S2 2 May Be At Ris� 1 37.2 � 100.0 NB 

N Bryohaplocladium 
microphyllum 

Tiny-leaved Haplocladi�m Moss    S1S2 2 May Be At Ris� 1 69.9 � 3.0 NS 
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N Calypogeia neesiana Nees� Po�chwort    S1S3 6 Not Assessed 1 38.3 � 1.0 NB 
N Cephaloziella elachista Sp�rred Threadwort    S1S3 6 Not Assessed 1 8.2 � 5.0 NB 
N Porella pinnata Pinnate Scalewort    S1S3 6 Not Assessed 2 45.0 � 1.0 NB 
N Amphidium mougeotii a Moss    S2 3 Sensitive 5 74.5 � 8.0 NB 
N Anomodon viticulosus a Moss    S2 2 May Be At Ris� 5 11.4 � 1.0 NB 
N Cirriphyllum piliferum Hair-pointed Moss    S2 3 Sensitive 1 82.8 � 0.0 NB 

N Cynodontium 
strumiferum 

Str�mose Dogtooth Moss    S2 3 Sensitive 1 74.5 � 8.0 NB 

N Dicranella palustris Drooping-Leaved �or� Moss    S2 3 Sensitive 4 61.9 � 100.0 NB 
N Didymodon ferrugineus a moss    S2 3 Sensitive 1 36.9 � 1.0 NB 
N Anomodon tristis a Moss    S2 2 May Be At Ris� 1 81.6 � 1.0 NB 
N Hypnum pratense Meadow Plait Moss    S2 3 Sensitive 1 9.5 � 0.0 NB 

N Isopterygiopsis 
pulchella 

Neat Sil� Moss    S2 3 Sensitive 1 99.8 � 0.0 NB 

N Meesia triquetra Three-ran�ed Cold Moss    S2 2 May Be At Ris� 1 74.1 � 100.0 NB 

N Physcomitrium 
immersum 

a Moss    S2 3 Sensitive 6 45.0 � 1.0 NB 

N Platydictya 
jungermannioides 

�alse Willow Moss    S2 3 Sensitive 1 97.9 � 0.0 NB 

N Pohlia elongata Long-nec�ed Nodding Moss    S2 3 Sensitive 4 96.6 � 0.0 NB 
N Sphagnum centrale Central Peat Moss    S2 3 Sensitive 3 69.1 � 5.0 NS 
N Sphagnum lindbergii Lindberg�s Peat Moss    S2 3 Sensitive 7 9.5 � 0.0 NB 
N Tayloria serrata Serrate Tr�mpet Moss    S2 3 Sensitive 1 43.3 � 1.0 NB 
N Tetraplodon mnioides Entire-leaved Nitrogen Moss    S2 3 Sensitive 3 21.3 � 0.0 NB 

N Thamnobryum 
alleghaniense 

a Moss    S2 3 Sensitive 5 67.4 � 0.0 NB 

N Tortula mucronifolia M�cronate Screw Moss    S2 3 Sensitive 1 12.0 � 0.0 NB 
N Ulota phyllantha a Moss    S2 3 Sensitive 2 26.6 � 1.0 NB 
N Anomobryum filiforme a moss    S2 5 �ndetermined 2 63.1 � 0.0 NB 
N Leptogium corticola Blistered Jellys�in Lichen    S2 2 May Be At Ris� 1 89.8 � 0.0 NB 
N Nephroma laevigatum M�stard Kidney Lichen    S2 2 May Be At Ris� 2 73.0 � 10.0 NB 
N Andreaea rothii a Moss    S2� 3 Sensitive 2 31.0 � 0.0 NB 

N Brachythecium 
digastrum 

a Moss    S2� 3 Sensitive 2 66.9 � 0.0 NB 

N Bryum pallescens Pale Bry�m Moss    S2� 5 �ndetermined 2 12.7 � 1.0 NB 
N Dicranum spurium Sp�rred Broom Moss    S2� 3 Sensitive 2 11.9 � 0.0 NB 

N Hygrohypnum 
montanum 

a Moss    S2� 3 Sensitive 1 78.4 � 1.0 NB 

N Schistostega pennata L�mino�s Moss    S2� 3 Sensitive 3 61.9 � 100.0 NB 
N Seligeria campylopoda a Moss    S2� 3 Sensitive 1 37.2 � 100.0 NB 
N Seligeria diversifolia a Moss    S2� 3 Sensitive 2 63.1 � 0.0 NB 

N Sphagnum 
angermanicum 

a Peatmoss    S2� 3 Sensitive 2 14.7 � 10.0 NB 

N Plagiomnium rostratum Long-bea�ed Leafy Moss    S2� 3 Sensitive 3 67.3 � 0.0 NB 
N Nephroma arcticum Arctic Kidney Lichen    S2� 3 Sensitive 1 98.5 � 1.0 NB 
N Bryum uliginosum a Moss    S2S3 3 Sensitive 1 34.2 � 4.0 NB 
N Buxbaumia aphylla Brown Shield Moss    S2S3 3 Sensitive 2 74.1 � 15.0 NB 

N Calliergonella 
cuspidata 

Common Large Wetland Moss    S2S3 3 Sensitive 5 11.4 � 1.0 NB 

N Campylium polygamum a Moss    S2S3 3 Sensitive 1 99.2 � 0.0 NB 
N Palustriella falcata a Moss    S2S3 3 Sensitive 2 95.5 � 0.0 NB 
N Didymodon rigidulus Rigid Screw Moss    S2S3 3 Sensitive 1 94.6 � 8.0 NB 
N Ephemerum serratum a Moss    S2S3 3 Sensitive 2 81.9 � 0.0 NB 
N Fissidens bushii B�sh�s Poc�et Moss    S2S3 3 Sensitive 1 80.0 � 3.0 NS 

N Orthotrichum 
speciosum 

Showy Bristle Moss    S2S3 5 �ndetermined 2 59.9 � 2.0 NB 

N Racomitrium a Moss    S2S3 3 Sensitive 2 67.0 � 0.0 NB 



Data Report 5982: West Saint John, NB    Page 16 of 28 

 

Taxonomic 

Group Scientific Name Common Name COSEWIC SARA Prov Legal Prot Prov Rarity Rank Prov GS Rank # recs Distance (km) Prov 

fasciculare 
N Scorpidium scorpioides Hoo�ed Scorpion Moss    S2S3 3 Sensitive 4 8.6 � 0.0 NB 
N Sphagnum subfulvum a Peatmoss    S2S3 2 May Be At Ris� 3 17.2 � 1.0 NB 

N Taxiphyllum 
deplanatum 

�mbricate Yew-leaved Moss    S2S3 3 Sensitive 1 26.6 � 1.0 NB 

N Zygodon viridissimus a Moss    S2S3 2 May Be At Ris� 3 68.7 � 3.0 NB 
N Schistidium agassizii Elf Bloom Moss    S2S3 3 Sensitive 4 59.9 � 2.0 NB 

N Loeskeobryum 
brevirostre 

a Moss    S2S3 3 Sensitive 7 71.2 � 3.0 NS 

N Cyrtomnium 
hymenophylloides 

Short-pointed Lantern Moss    S2S3 3 Sensitive 1 95.5 � 0.0 NB 

N Cladonia acuminata Scantily Clad Pi�ie Lichen    S2S3 5 �ndetermined 1 97.6 � 1.0 NB 
N Parmeliopsis ambigua Green Starb�rst Lichen    S2S3 5 �ndetermined 1 95.2 � 1.0 NB 

N Sphaerophorus 
globosus 

Northern Coral Lichen    S2S3 3 Sensitive 4 94.0 � 1.0 NB 

N Cynodontium tenellum Delicate Dogtooth Moss    S3 3 Sensitive 1 26.6 � 1.0 NB 
N Hypnum curvifolium C�rved-leaved Plait Moss    S3 3 Sensitive 6 69.8 � 5.0 NB 
N Schistidium maritimum a Moss    S3 4 Sec�re 2 26.6 � 1.0 NB 
N Solorina saccata Woodland Owl Lichen    S3 5 �ndetermined 5 95.2 � 1.0 NB 
N Normandina pulchella Rimmed Elf-ear Lichen    S3 5 �ndetermined 2 96.4 � 1.0 NB 
N Nephroma bellum Na�ed Kidney Lichen    S3 4 Sec�re 1 97.9 � 1.0 NB 
N Peltigera degenii L�stro�s Pelt Lichen    S3 5 �ndetermined 2 98.2 � 1.0 NB 

N Peltigera 
membranacea 

Membrano�s Pelt Lichen    S3 5 �ndetermined 5 95.2 � 1.0 NB 

N Cladonia deformis Lesser S�lph�r-c�p Lichen    S3 4 Sec�re 3 95.2 � 1.0 NB 

N Aulacomnium 
androgynum 

Little Groove Moss    S3� 4 Sec�re 4 69.8 � 5.0 NB 

N Dicranella rufescens Red �or�let Moss    S3� 5 �ndetermined 1 93.3 � 4.0 NB 
N Rhytidiadelphus loreus Lan�y Moss    S3� 2 May Be At Ris� 1 80.2 � 10.0 NB 
N Sphagnum lescurii a Peatmoss    S3� 5 �ndetermined 5 27.4 � 0.0 NB 
N Anomodon rugelii R�gel�s Anomodon Moss    S3S4 3 Sensitive 2 80.0 � 3.0 NS 
N Barbula convoluta Lesser Bird�s-claw Beard Moss    S3S4 4 Sec�re 1 94.6 � 8.0 NB 

N Brachythecium 
velutinum 

Velvet Ragged Moss    S3S4 4 Sec�re 3 68.4 � 0.0 NB 

N Dicranella cerviculata a Moss    S3S4 3 Sensitive 3 26.6 � 1.0 NB 
N Dicranum majus Greater Broom Moss    S3S4 4 Sec�re 7 21.3 � 0.0 NB 
N Fissidens bryoides Lesser Poc�et Moss    S3S4 4 Sec�re 1 37.4 � 5.0 NB 

N Heterocladium 
dimorphum 

Dimorpho�s Tangle Moss    S3S4 4 Sec�re 1 59.9 � 2.0 NB 

N Isopterygiopsis 
muelleriana 

a Moss    S3S4 4 Sec�re 6 68.4 � 0.0 NB 

N Myurella julacea Small Mo�se-tail Moss    S3S4 4 Sec�re 1 74.5 � 8.0 NB 

N Physcomitrium 
pyriforme 

Pear-shaped �rn Moss    S3S4 3 Sensitive 5 69.9 � 3.0 NS 

N Pogonatum dentatum Mo�ntain Hair Moss    S3S4 4 Sec�re 1 26.6 � 1.0 NB 
N Sphagnum torreyanum a Peatmoss    S3S4 4 Sec�re 6 2.5 � 0.0 NB 
N Sphagnum austinii A�stin�s Peat Moss    S3S4 4 Sec�re 1 3.8 � 1.0 NB 
N Sphagnum contortum Twisted Peat Moss    S3S4 4 Sec�re 1 24.1 � 0.0 NB 
N Splachnum rubrum Red Collar Moss    S3S4 4 Sec�re 1 37.0 � 1.0 NB 
N Tetraphis geniculata Genic�late �o�r-tooth Moss    S3S4 4 Sec�re 6 9.9 � 0.0 NB 

N Tetraplodon 
angustatus 

Toothed-leaved Nitrogen Moss    S3S4 4 Sec�re 1 26.6 � 1.0 NB 

N Weissia controversa Green-C�shioned Weissia    S3S4 4 Sec�re 1 80.6 � 0.0 NS 

N Trichostomum 
tenuirostre 

Acid-Soil Moss    S3S4 4 Sec�re 4 68.4 � 0.0 NB 

N Pannaria rubiginosa Brown-eyed Shingle Lichen    S3S4 3 Sensitive 1 99.6 � 1.0 NB 
N Ramalina thrausta Angelhair Ramalina Lichen    S3S4 5 �ndetermined 5 94.0 � 1.0 NB 
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N Hypogymnia vittata Slender Mon��s Hood Lichen    S3S4 4 Sec�re 15 94.0 � 1.0 NB 
N Cladonia floerkeana Gritty British Soldiers Lichen    S3S4 4 Sec�re 3 96.4 � 1.0 NB 
N Melanelia panniformis Shingled Camo�flage Lichen    S3S4 5 �ndetermined 2 97.6 � 1.0 NB 

N Protopannaria 
pezizoides 

Brown-gray Moss-shingle Lichen    S3S4 4 Sec�re 9 86.2 � 0.0 NS 

N Pseudocyphellaria 
perpetua 

Gilded Spec�lebelly Lichen    S3S4 3 Sensitive 32 89.0 � 0.0 NB 

N Pannaria conoplea Mealy-rimmed Shingle Lichen    S3S4 3 Sensitive 1 89.8 � 0.0 NB 
N Anaptychia palmulata Shaggy �ringed Lichen    S3S4 3 Sensitive 3 95.7 � 0.0 NS 

N Peltigera 
neopolydactyla 

�nd�lating Pelt Lichen    S3S4 5 �ndetermined 5 95.2 � 1.0 NB 

N Dermatocarpon 
luridum 

Broo�side Stipplebac� Lichen    S3S4 4 Sec�re 3 95.2 � 1.0 NB 

N Grimmia anodon Toothless Grimmia Moss    SH 5 �ndetermined 2 14.4 � 10.0 NB 
N Leucodon brachypus a Moss    SH 2 May Be At Ris� 5 62.7 � 100.0 NB 
N Thelia hirtella a Moss    SH 2 May Be At Ris� 2 74.1 � 100.0 NB 
P Juglans cinerea B�ttern�t Endangered Endangered Endangered S1 1 At Ris� 36 31.9 � 1.0 NB 

P Polemonium 
vanbruntiae 

Van Br�nt�s Jacob�s-ladder Threatened Threatened Threatened S1 1 At Ris� 72 21.2 � 0.0 NB 

P Isoetes prototypus Prototype ��illwort Special Concern Special Concern Endangered S2 1 At Ris� 27 32.8 � 0.0 NB 

P Pterospora 
andromedea 

Woodland Pinedrops   Endangered S1 1 At Ris� 6 99.2 � 0.0 NB 

P Cryptotaenia 
canadensis 

Canada Honewort    S1 2 May Be At Ris� 1 80.5 � 1.0 NB 

P Sanicula trifoliata Large-�r�ited Sanicle    S1 2 May Be At Ris� 1 48.6 � 5.0 NB 
P Antennaria parlinii a P�ssytoes    S1 2 May Be At Ris� 7 66.1 � 1.0 NB 

P Antennaria howellii 
ssp. petaloidea 

P�ssy-Toes    S1 2 May Be At Ris� 4 12.4 � 5.0 NB 

P Bidens discoidea Swamp Beggartic�s    S1 2 May Be At Ris� 3 79.3 � 0.0 NB 

P Pseudognaphalium 
obtusifolium 

Eastern C�dweed    S1 2 May Be At Ris� 2 98.2 � 0.0 NB 

P Helianthus 
decapetalus 

Ten-rayed S�nflower    S1 2 May Be At Ris� 5 99.9 � 0.0 NB 

P Hieracium kalmii Kalm�s Haw�weed    S1 2 May Be At Ris� 5 13.0 � 1.0 NB 

P Hieracium kalmii var. 
kalmii 

Kalm�s Haw�weed    S1 2 May Be At Ris� 7 13.8 � 1.0 NB 

P Hieracium paniculatum Panicled Haw�weed    S1 2 May Be At Ris� 8 58.6 � 0.0 NB 
P Hieracium robinsonii Robinson�s Haw�weed    S1 3 Sensitive 2 95.7 � 0.0 NB 
P Senecio pseudoarnica Seabeach Ragwort    S1 2 May Be At Ris� 14 72.4 � 0.0 NB 

P Cardamine parviflora 
var. arenicola 

Small-flowered Bittercress    S1 2 May Be At Ris� 14 41.9 � 0.0 NB 

P Cardamine 
concatenata 

C�t-leaved Toothwort    S1 2 May Be At Ris� 1 97.4 � 1.0 NB 

P Draba arabisans Roc� Whitlow-Grass    S1 2 May Be At Ris� 16 26.9 � 0.0 NB 
P Draba glabella Roc� Whitlow-Grass    S1 2 May Be At Ris� 8 15.6 � 1.0 NB 
P Minuartia groenlandica Greenland Stitchwort    S1 2 May Be At Ris� 4 21.1 � 0.0 NB 

P Chenopodium 
capitatum 

Strawberry-blite    S1 2 May Be At Ris� 4 14.6 � 1.0 NB 

P Chenopodium simplex Maple-leaved Goosefoot    S1 2 May Be At Ris� 9 80.2 � 1.0 NB 
P Callitriche terrestris Terrestrial Water-Starwort    S1 5 �ndetermined 1 99.6 � 0.0 NB 
P Triadenum virginicum Virginia St John�s-wort    S1 2 May Be At Ris� 4 24.6 � 0.0 NB 
P Viburnum acerifolium Maple-leaved Vib�rn�m    S1 2 May Be At Ris� 10 92.3 � 0.0 NB 
P Corema conradii Broom Crowberry    S1 2 May Be At Ris� 3 12.2 � 10.0 NB 
P Vaccinium boreale Northern Bl�eberry    S1 2 May Be At Ris� 1 29.6 � 0.0 NB 

P Vaccinium 
corymbosum 

Highb�sh Bl�eberry    S1 3 Sensitive 3 79.7 � 5.0 NB 

P Chamaesyce Seaside Sp�rge    S1 2 May Be At Ris� 8 68.3 � 0.0 NB 
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polygonifolia 

P Desmodium 
glutinosum 

Large Tic�-Trefoil    S1 2 May Be At Ris� 1 95.1 � 1.0 NB 

P Lespedeza capitata Ro�nd-headed B�sh-clover    S1 2 May Be At Ris� 7 80.5 � 0.0 NB 
P Gentiana rubricaulis P�rple-stemmed Gentian    S1 2 May Be At Ris� 13 46.8 � 0.0 NB 
P Lomatogonium rotatum Marsh �elwort    S1 2 May Be At Ris� 2 50.6 � 0.0 NB 
P Proserpinaca pectinata Comb-leaved Mermaidweed    S1 2 May Be At Ris� 3 30.7 � 0.0 NB 

P Pycnanthemum 
virginianum 

Virginia Mo�ntain Mint    S1 2 May Be At Ris� 4 48.7 � 0.0 NB 

P Decodon verticillatus Swamp Loosestrife    S1 2 May Be At Ris� 4 99.4 � 0.0 NS 
P Lysimachia hybrida Lowland Yellow Loosestrife    S1 2 May Be At Ris� 15 88.6 � 0.0 NB 
P Lysimachia quadrifolia Whorled Yellow Loosestrife    S1 2 May Be At Ris� 16 18.5 � 1.0 NB 
P Primula laurentiana La�rentian Primrose    S1 2 May Be At Ris� 21 63.5 � 1.0 NS 
P Ranunculus sceleratus C�rsed B�tterc�p    S1 2 May Be At Ris� 6 7.4 � 0.0 NB 
P Crataegus jonesiae Jones� Hawthorn    S1 2 May Be At Ris� 5 67.9 � 0.0 NB 
P Galium brevipes Limestone Swamp Bedstraw    S1 2 May Be At Ris� 1 72.1 � 5.0 NB 

P Saxifraga paniculata 
ssp. neogaea 

White Mo�ntain Sa�ifrage    S1 2 May Be At Ris� 13 27.4 � 10.0 NB 

P Agalinis paupercula 
var. borealis 

Small-flowered Agalinis    S1 2 May Be At Ris� 8 36.1 � 1.0 NB 

P Agalinis tenuifolia Slender Agalinis    S1 2 May Be At Ris� 6 88.1 � 0.0 NB 
P Gratiola aurea Golden Hedge-Hyssop    S1 3 Sensitive 6 12.1 � 5.0 NB 
P Pedicularis canadensis Canada Lo�sewort    S1 2 May Be At Ris� 20 55.5 � 0.0 NB 

P Viola sagittata var. 
ovata 

Arrow-Leaved Violet    S1 2 May Be At Ris� 34 66.3 � 0.0 NS 

P Alisma subcordatum So�thern Water Plantain    S1 5 �ndetermined 4 43.5 � 0.0 NB 

P Carex atlantica ssp. 
atlantica 

Atlantic Sedge    S1 2 May Be At Ris� 1 81.6 � 0.0 NB 

P Carex backii Roc�y Mo�ntain Sedge    S1 2 May Be At Ris� 1 81.7 � 0.0 NB 
P Carex merritt-fernaldii Merritt �ernald�s Sedge    S1 2 May Be At Ris� 2 70.4 � 0.0 NB 
P Carex saxatilis R�sset Sedge    S1 2 May Be At Ris� 13 13.0 � 10.0 NB 
P Carex grisea �nflated Narrow-leaved Sedge    S1 2 May Be At Ris� 10 53.2 � 0.0 NB 
P Cyperus diandrus Low �latsedge    S1 2 May Be At Ris� 6 88.0 � 1.0 NB 
P Cyperus lupulinus Hop �latsedge    S1 2 May Be At Ris� 6 76.9 � 0.0 NB 

P Cyperus lupulinus ssp. 
macilentus 

Hop �latsedge    S1 2 May Be At Ris� 16 75.6 � 0.0 NB 

P Eleocharis olivacea Yellow Spi�er�sh    S1 2 May Be At Ris� 4 84.5 � 1.0 NS 

P Sisyrinchium 
angustifolium 

Narrow-leaved Bl�e-eyed-grass    S1 2 May Be At Ris� 8 12.6 � 1.0 NB 

P Juncus greenei Greene�s R�sh    S1 2 May Be At Ris� 1 37.9 � 0.0 NB 
P Juncus subtilis Creeping R�sh    S1 2 May Be At Ris� 1 56.7 � 5.0 NB 
P Allium canadense Canada Garlic    S1 2 May Be At Ris� 6 49.0 � 0.0 NB 
P Goodyera pubescens Downy Rattlesna�e-Plantain    S1 2 May Be At Ris� 9 91.8 � 0.0 NS 
P Malaxis brachypoda White Adder�s-Mo�th    S1 2 May Be At Ris� 3 72.0 � 10.0 NB 

P Platanthera flava var. 
herbiola 

Pale Green Orchid    S1 2 May Be At Ris� 13 59.8 � 0.0 NB 

P Platanthera 
macrophylla 

Large Ro�nd-Leaved Orchid    S1 2 May Be At Ris� 4 80.4 � 1.0 NB 

P Spiranthes casei Case�s Ladies�-Tresses    S1 2 May Be At Ris� 6 99.2 � 0.0 NB 
P Bromus pubescens Hairy Wood Brome Grass    S1 5 �ndetermined 6 77.1 � 0.0 NB 
P Cinna arundinacea Sweet Wood Reed Grass    S1 2 May Be At Ris� 22 57.8 � 0.0 NB 
P Danthonia compressa �lattened Oat Grass    S1 2 May Be At Ris� 6 80.6 � 0.0 NS 

P Dichanthelium 
dichotomum 

�or�ed Panic Grass    S1 2 May Be At Ris� 19 39.5 � 1.0 NB 

P Glyceria obtusa Atlantic Manna Grass    S1 2 May Be At Ris� 7 39.0 � 0.0 NB 
P Potamogeton friesii �ries� Pondweed    S1 2 May Be At Ris� 6 16.3 � 5.0 NB 
P Potamogeton nodosus Long-leaved Pondweed    S1 2 May Be At Ris� 4 81.6 � 0.0 NB 
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P Potamogeton 
strictifolius 

Straight-leaved Pondweed    S1 2 May Be At Ris� 2 34.0 � 0.0 NB 

P Xyris difformis Bog Yellow-eyed-grass    S1 5 �ndetermined 5 24.5 � 0.0 NB 

P Asplenium ruta-muraria 
var. cryptolepis 

Wallr�e Spleenwort    S1 2 May Be At Ris� 3 26.8 � 0.0 NB 

P Cystopteris laurentiana La�rentian Bladder �ern    S1 2 May Be At Ris� 1 80.4 � 1.0 NB 
P Botrychium oneidense Bl�nt-lobed Moonwort    S1 2 May Be At Ris� 4 60.9 � 0.0 NB 
P Botrychium rugulosum R�g�lose Moonwort    S1 2 May Be At Ris� 1 78.9 � 1.0 NB 
P Schizaea pusilla Little C�rlygrass �ern    S1 2 May Be At Ris� 25 2.5 � 0.0 NB 

P Hieracium kalmii var. 
fasciculatum 

Kalm�s Haw�weed    S1� 5 �ndetermined 6 65.4 � 0.0 NB 

P Cuscuta campestris �ield Dodder    S1� 2 May Be At Ris� 3 81.5 � 10.0 NB 

P Drosera rotundifolia 
var. comosa 

Ro�nd-leaved S�ndew    S1� 5 �ndetermined 5 46.7 � 1.0 NB 

P Carex laxiflora Loose-�lowered Sedge    S1� 5 �ndetermined 2 70.5 � 5.0 NS 
P Wolffia columbiana Col�mbian Watermeal    S1� 2 May Be At Ris� 5 78.2 � 0.0 NB 

P Rumex aquaticus var. 
fenestratus 

Western Doc�    S1S2 2 May Be At Ris� 1 86.7 � 1.0 NB 

P Saxifraga virginiensis Early Sa�ifrage    S1S2 2 May Be At Ris� 3 98.8 � 0.0 NB 

P Potamogeton 
bicupulatus 

Snailseed Pondweed    S1S2 2 May Be At Ris� 5 32.4 � 0.0 NB 

P Selaginella rupestris Roc� Spi�emoss    S1S2 2 May Be At Ris� 20 66.6 � 0.0 NS 
P Thelypteris simulata Bog �ern    S1S2 2 May Be At Ris� 7 81.2 � 0.0 NB 
P Cuscuta cephalanthi B�ttonb�sh Dodder    S1S3 2 May Be At Ris� 2 11.2 � 1.0 NB 
P Listera australis So�thern Twayblade   Endangered S2 1 At Ris� 17 90.4 � 0.0 NB 
P Osmorhiza longistylis Smooth Sweet Cicely    S2 3 Sensitive 1 70.9 � 0.0 NB 

P Pseudognaphalium 
macounii 

Maco�n�s C�dweed    S2 3 Sensitive 8 11.9 � 0.0 NB 

P Solidago simplex var. 
racemosa 

Stic�y Goldenrod    S2 2 May Be At Ris� 4 99.7 � 0.0 NB 

P Ionactis linariifolius Stiff Aster    S2 3 Sensitive 1 98.1 � 0.0 NB 

P Symphyotrichum 
racemosum 

Small White Aster    S2 3 Sensitive 7 70.8 � 0.0 NB 

P Impatiens pallida Pale Jewelweed    S2 2 May Be At Ris� 2 93.6 � 0.0 NS 
P Alnus serrulata Smooth Alder    S2 3 Sensitive 28 58.4 � 0.0 NB 
P Arabis drummondii Dr�mmond�s Roc�cress    S2 3 Sensitive 10 12.1 � 1.0 NB 
P Sagina nodosa Knotted Pearlwort    S2 3 Sensitive 15 27.1 � 1.0 NB 

P Sagina nodosa ssp. 
borealis 

Knotted Pearlwort    S2 3 Sensitive 2 6.3 � 0.0 NB 

P Stellaria longifolia Long-leaved Starwort    S2 3 Sensitive 6 12.7 � 10.0 NB 
P Atriplex franktonii �ran�ton�s Saltb�sh    S2 4 Sec�re 3 54.0 � 1.0 NB 
P Chenopodium rubrum Red Pigweed    S2 3 Sensitive 4 13.2 � 1.0 NB 

P Hypericum 
dissimulatum 

Disg�ised St John�s-wort    S2 3 Sensitive 7 43.9 � 1.0 NB 

P Viburnum lentago Nannyberry    S2 4 Sec�re 80 83.2 � 0.0 NB 
P Viburnum recognitum Northern Arrow-Wood    S2 4 Sec�re 135 50.0 � 0.0 NB 
P Astragalus eucosmus Elegant Mil�-vetch    S2 2 May Be At Ris� 4 37.2 � 0.0 NB 

P Oxytropis campestris 
var. johannensis 

�ield Locoweed    S2 3 Sensitive 3 26.5 � 50.0 NB 

P Quercus macrocarpa B�r Oa�    S2 2 May Be At Ris� 44 16.6 � 1.0 NB 
P Gentiana linearis Narrow-Leaved Gentian    S2 3 Sensitive 5 93.7 � 5.0 NB 
P Myriophyllum humile Low Water Milfoil    S2 3 Sensitive 10 71.1 � 1.0 NB 

P Proserpinaca palustris 
var. crebra 

Marsh Mermaidweed    S2 3 Sensitive 21 45.0 � 0.0 NB 

P Hedeoma pulegioides American �alse Pennyroyal    S2 4 Sec�re 60 11.7 � 0.0 NB 

P Nuphar lutea ssp. 
rubrodisca 

Red-dis�ed Yellow Pond-lily    S2 3 Sensitive 9 21.4 � 1.0 NB 
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P Orobanche uniflora One-�lowered Broomrape    S2 3 Sensitive 13 14.1 � 1.0 NB 
P Polygala paucifolia �ringed Mil�wort    S2 3 Sensitive 15 51.6 � 1.0 NB 

P Polygonum amphibium 
var. emersum 

Water Smartweed    S2 3 Sensitive 24 47.2 � 0.0 NB 

P Polygonum careyi Carey�s Smartweed    S2 3 Sensitive 14 39.0 � 5.0 NB 

P Podostemum 
ceratophyllum 

Horn-leaved Riverweed    S2 3 Sensitive 22 50.9 � 0.0 NB 

P Hepatica nobilis var. 
obtusa 

Ro�nd-lobed Hepatica    S2 3 Sensitive 27 51.3 � 1.0 NB 

P Ranunculus flabellaris Yellow Water B�tterc�p    S2 4 Sec�re 17 55.2 � 0.0 NB 

P Ranunculus 
longirostris 

Eastern White Water-Crowfoot    S2 5 �ndetermined 4 63.3 � 1.0 NB 

P Crataegus scabrida Ro�gh Hawthorn    S2 3 Sensitive 7 26.8 � 0.0 NB 
P Crataegus succulenta �leshy Hawthorn    S2 3 Sensitive 1 94.1 � 5.0 NB 

P Cephalanthus 
occidentalis 

Common B�ttonb�sh    S2 3 Sensitive 39 71.3 � 0.0 NB 

P Salix candida Sage Willow    S2 3 Sensitive 1 92.1 � 1.0 NS 
P Agalinis neoscotica Nova Scotia Agalinis    S2 3 Sensitive 35 63.0 � 0.0 NB 
P Euphrasia randii Rand�s Eyebright    S2 2 May Be At Ris� 23 5.7 � 0.0 NB 

P Scrophularia 
lanceolata 

Lance-leaved �igwort    S2 3 Sensitive 5 32.5 � 5.0 NB 

P Dirca palustris Eastern Leatherwood    S2 2 May Be At Ris� 1 99.3 � 0.0 NB 
P Verbena urticifolia White Vervain    S2 2 May Be At Ris� 3 99.2 � 1.0 NB 
P Viola novae-angliae New England Violet    S2 3 Sensitive 4 42.0 � 0.0 NB 
P Symplocarpus foetidus Eastern S��n� Cabbage    S2 3 Sensitive 95 22.1 � 1.0 NB 
P Carex granularis Limestone Meadow Sedge    S2 3 Sensitive 4 80.5 � 5.0 NB 
P Carex gynocrates Northern Bog Sedge    S2 3 Sensitive 5 82.2 � 1.0 NB 
P Carex hirtifolia P�bescent Sedge    S2 3 Sensitive 3 56.3 � 0.0 NB 

P Carex livida var. 
radicaulis 

Livid Sedge    S2 3 Sensitive 1 11.9 � 2.0 NB 

P Carex plantaginea Plantain-Leaved Sedge    S2 3 Sensitive 1 98.7 � 0.0 NB 
P Carex prairea Prairie Sedge    S2 3 Sensitive 1 72.0 � 5.0 NS 
P Carex rostrata Narrow-leaved Bea�ed Sedge    S2 3 Sensitive 2 68.7 � 0.0 NB 
P Carex salina Saltmarsh Sedge    S2 3 Sensitive 2 10.4 � 1.0 NB 
P Carex sprengelii Longbea� Sedge    S2 3 Sensitive 3 76.3 � 0.0 NB 
P Carex tenuiflora Sparse-�lowered Sedge    S2 2 May Be At Ris� 5 73.2 � 1.0 NB 

P Carex albicans var. 
emmonsii 

White-tinged Sedge    S2 3 Sensitive 4 17.7 � 0.0 NB 

P Cyperus squarrosus Awned �latsedge    S2 3 Sensitive 31 45.4 � 0.0 NB 
P Eriophorum gracile Slender Cottongrass    S2 2 May Be At Ris� 5 66.8 � 3.0 NS 
P Blysmus rufus Red B�lr�sh    S2 3 Sensitive 3 67.4 � 0.0 NB 
P Elodea nuttallii N�ttall�s Waterweed    S2 3 Sensitive 8 41.3 � 0.0 NB 
P Allium tricoccum Wild Lee�    S2 2 May Be At Ris� 12 37.8 � 0.0 NB 
P Najas gracillima Thread-Li�e Naiad    S2 3 Sensitive 11 38.3 � 0.0 NB 

P Calypso bulbosa var. 
americana 

Calypso    S2 2 May Be At Ris� 3 20.9 � 0.0 NB 

P Coeloglossum viride 
var. virescens 

Long-bracted �rog Orchid    S2 2 May Be At Ris� 5 48.7 � 5.0 NB 

P 
Cypripedium 
parviflorum var. 
makasin 

Small Yellow Lady�s-Slipper    S2 2 May Be At Ris� 5 10.0 � 1.0 
NB 

P Spiranthes lucida Shining Ladies�-Tresses    S2 3 Sensitive 13 36.9 � 0.0 NB 
P Spiranthes ochroleuca Yellow Ladies�-tresses    S2 2 May Be At Ris� 11 71.1 � 0.0 NB 

P Dichanthelium 
linearifolium 

Narrow-leaved Panic Grass    S2 3 Sensitive 12 51.1 � 0.0 NB 

P Elymus canadensis Canada Wild Rye    S2 2 May Be At Ris� 5 79.5 � 1.0 NB 
P Leersia virginica White C�t Grass    S2 2 May Be At Ris� 37 55.0 � 0.0 NB 
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P Piptatherum 
canadense 

Canada Rice Grass    S2 3 Sensitive 5 58.0 � 0.0 NB 

P Poa glauca Gla�co�s Bl�e Grass    S2 4 Sec�re 10 11.9 � 2.0 NB 

P Puccinellia 
phryganodes 

Creeping Al�ali Grass    S2 3 Sensitive 15 20.5 � 0.0 NB 

P Schizachyrium 
scoparium 

Little Bl�estem    S2 3 Sensitive 30 41.1 � 0.0 NB 

P Zizania aquatica var. 
aquatica 

�ndian Wild Rice    S2 5 �ndetermined 5 57.7 � 0.0 NB 

P Potamogeton vaseyi Vasey�s Pondweed    S2 3 Sensitive 4 16.3 � 1.0 NB 
P Asplenium trichomanes Maidenhair Spleenwort    S2 3 Sensitive 15 13.2 � 0.0 NB 
P Woodwardia virginica Virginia Chain �ern    S2 3 Sensitive 15 80.2 � 1.0 NB 
P Woodsia alpina Alpine Cliff �ern    S2 3 Sensitive 6 27.4 � 0.0 NB 

P Selaginella 
selaginoides 

Low Spi�emoss    S2 3 Sensitive 10 11.7 � 6.0 NB 

P Toxicodendron 
radicans 

Poison �vy    S2� 3 Sensitive 16 40.4 � 0.0 NB 

P Symphyotrichum novi-
belgii var. crenifolium 

New Yor� Aster    S2� 5 �ndetermined 8 14.1 � 0.0 NB 

P Humulus lupulus var. 
lupuloides 

Common Hop    S2� 3 Sensitive 4 88.8 � 0.0 NB 

P Rubus recurvicaulis Arching Dewberry    S2� 4 Sec�re 5 25.4 � 5.0 NB 
P Galium obtusum Bl�nt-leaved Bedstraw    S2� 4 Sec�re 4 57.9 � 1.0 NB 
P Salix myricoides Bayberry Willow    S2� 3 Sensitive 3 68.0 � 0.0 NB 
P Carex vacillans Est�arine Sedge    S2� 3 Sensitive 4 59.1 � 1.0 NB 
P Platanthera huronensis �ragrant Green Orchid    S2� 5 �ndetermined 2 89.9 � 0.0 NB 
P Solidago altissima Tall Goldenrod    S2S3 4 Sec�re 5 36.4 � 1.0 NB 
P Barbarea orthoceras American Yellow Roc�et    S2S3 3 Sensitive 6 36.5 � 0.0 NB 

P Ceratophyllum 
echinatum 

Pric�ly Hornwort    S2S3 3 Sensitive 16 36.8 � 0.0 NB 

P Callitriche 
hermaphroditica 

Northern Water-starwort    S2S3 4 Sec�re 6 42.7 � 1.0 NB 

P Lonicera oblongifolia Swamp �ly Honeys�c�le    S2S3 3 Sensitive 12 11.8 � 6.0 NB 
P Elatine americana American Waterwort    S2S3 3 Sensitive 8 19.0 � 1.0 NB 
P Bartonia paniculata Branched Bartonia    S2S3 3 Sensitive 5 7.6 � 0.0 NB 

P Bartonia paniculata 
ssp. iodandra 

Branched Bartonia    S2S3 3 Sensitive 34 3.3 � 0.0 NB 

P Geranium robertianum Herb Robert    S2S3 4 Sec�re 25 14.6 � 1.0 NB 
P Myriophyllum quitense Andean Water Milfoil    S2S3 4 Sec�re 71 14.7 � 0.0 NB 
P Epilobium coloratum P�rple-veined Willowherb    S2S3 3 Sensitive 7 14.5 � 1.0 NB 
P Rumex pallidus Seabeach Doc�    S2S3 3 Sensitive 6 16.1 � 0.0 NB 
P Rubus pensilvanicus Pennsylvania Blac�berry    S2S3 4 Sec�re 15 17.3 � 0.0 NB 
P Galium labradoricum Labrador Bedstraw    S2S3 3 Sensitive 4 46.4 � 1.0 NB 
P Valeriana uliginosa Swamp Valerian    S2S3 3 Sensitive 1 85.6 � 1.0 NB 
P Carex adusta Lesser Brown Sedge    S2S3 4 Sec�re 5 15.2 � 1.0 NB 

P Corallorhiza maculata 
var. occidentalis 

Spotted Coralroot    S2S3 3 Sensitive 4 70.4 � 0.0 NB 

P Corallorhiza maculata 
var. maculata 

Spotted Coralroot    S2S3 3 Sensitive 2 91.4 � 1.0 NB 

P Listera auriculata A�ricled Twayblade    S2S3 3 Sensitive 9 8.2 � 1.0 NB 
P Spiranthes cernua Nodding Ladies�-Tresses    S2S3 3 Sensitive 22 37.9 � 0.0 NB 
P Eragrostis pectinacea T�fted Love Grass    S2S3 4 Sec�re 13 56.4 � 1.0 NB 

P Stuckenia filiformis 
ssp. alpina 

Thread-leaved Pondweed    S2S3 3 Sensitive 7 11.9 � 0.0 NB 

P Stuckenia pectinata Sago Pondweed    S2S3 3 Sensitive 63 9.6 � 0.0 NB 

P Potamogeton 
praelongus 

White-stemmed Pondweed    S2S3 4 Sec�re 12 11.9 � 1.0 NB 
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P Isoetes acadiensis Acadian ��illwort    S2S3 3 Sensitive 9 41.6 � 0.0 NB 
P Ophioglossum pusillum Northern Adder�s-tong�e    S2S3 3 Sensitive 9 11.3 � 1.0 NB 
P Panax trifolius Dwarf Ginseng    S3 3 Sensitive 13 26.1 � 0.0 NB 
P Artemisia campestris �ield Wormwood    S3 4 Sec�re 24 77.1 � 0.0 NB 

P Artemisia campestris 
ssp. caudata 

�ield Wormwood    S3 4 Sec�re 76 70.7 � 0.0 NB 

P Erigeron hyssopifolius Hyssop-leaved �leabane    S3 4 Sec�re 22 20.7 � 0.0 NB 
P Prenanthes racemosa Gla�co�s Rattlesna�eroot    S3 4 Sec�re 65 10.5 � 0.0 NB 

P Tanacetum bipinnatum 
ssp. huronense 

La�e H�ron Tansy    S3 4 Sec�re 12 22.8 � 1.0 NB 

P Symphyotrichum 
boreale 

Boreal Aster    S3 3 Sensitive 7 36.8 � 0.0 NB 

P Betula pumila Bog Birch    S3 4 Sec�re 21 68.1 � 1.0 NB 
P Arabis glabra Tower M�stard    S3 5 �ndetermined 1 85.8 � 0.0 NB 

P Arabis hirsuta var. 
pycnocarpa 

Western Hairy Roc�cress    S3 4 Sec�re 12 12.1 � 0.0 NB 

P Cardamine maxima Large Toothwort    S3 4 Sec�re 24 17.8 � 0.0 NB 

P Subularia aquatica var. 
americana 

Water Awlwort    S3 4 Sec�re 14 31.1 � 0.0 NB 

P Lobelia cardinalis Cardinal �lower    S3 4 Sec�re 357 47.9 � 0.0 NB 
P Stellaria humifusa Saltmarsh Starwort    S3 4 Sec�re 7 5.8 � 0.0 NB 
P Hudsonia tomentosa Woolly Beach-heath    S3 4 Sec�re 3 21.0 � 0.0 NB 

P Cornus amomum ssp. 
obliqua 

Pale Dogwood    S3 3 Sensitive 189 40.4 � 0.0 NB 

P Crassula aquatica Water Pygmyweed    S3 4 Sec�re 10 56.4 � 0.0 NB 
P Rhodiola rosea Roseroot    S3 4 Sec�re 46 3.7 � 0.0 NB 
P Penthorum sedoides Ditch Stonecrop    S3 4 Sec�re 58 46.2 � 0.0 NB 
P Elatine minima Small Waterwort    S3 4 Sec�re 28 12.3 � 5.0 NB 

P Astragalus alpinus var. 
brunetianus 

Alpine Mil�-Vetch    S3 4 Sec�re 1 99.8 � 0.0 NB 

P Hedysarum alpinum Alpine Sweet-vetch    S3 4 Sec�re 2 37.1 � 0.0 NB 

P Gentianella amarella 
ssp. acuta 

Northern Gentian    S3 4 Sec�re 3 12.2 � 0.0 NB 

P Geranium bicknellii Bic�nell�s Crane�s-bill    S3 4 Sec�re 8 13.0 � 5.0 NB 
P Myriophyllum farwellii �arwell�s Water Milfoil    S3 4 Sec�re 23 16.9 � 0.0 NB 

P Myriophyllum 
heterophyllum 

Variable-leaved Water Milfoil    S3 4 Sec�re 42 22.1 � 0.0 NB 

P Myriophyllum 
verticillatum 

Whorled Water Milfoil    S3 4 Sec�re 17 16.1 � 1.0 NB 

P Stachys tenuifolia Smooth Hedge-Nettle    S3 3 Sensitive 6 39.8 � 0.0 NB 
P Teucrium canadense Canada Germander    S3 3 Sensitive 5 68.7 � 1.0 NS 
P Utricularia radiata Little �loating Bladderwort    S3 4 Sec�re 36 2.6 � 0.0 NB 

P Nuphar lutea ssp. 
pumila 

Small Yellow Pond-lily    S3 4 Sec�re 15 11.9 � 0.0 NB 

P Epilobium hornemannii Hornemann�s Willowherb    S3 4 Sec�re 5 21.2 � 0.0 NB 

P Epilobium hornemannii 
ssp. hornemannii 

Hornemann�s Willowherb    S3 4 Sec�re 1 97.8 � 0.0 NB 

P Epilobium strictum Downy Willowherb    S3 4 Sec�re 16 4.3 � 1.0 NB 
P Polygala sanguinea Blood Mil�wort    S3 3 Sensitive 12 65.9 � 0.0 NB 
P Polygonum arifolium Halberd-leaved Tearth�mb    S3 4 Sec�re 14 55.3 � 0.0 NB 
P Polygonum punctatum Dotted Smartweed    S3 4 Sec�re 2 79.9 � 0.0 NB 

P Polygonum punctatum 
var. confertiflorum 

Dotted Smartweed    S3 4 Sec�re 12 63.1 � 1.0 NB 

P Polygonum scandens Climbing �alse B�c�wheat    S3 4 Sec�re 29 43.4 � 5.0 NB 
P Littorella uniflora American Shoreweed    S3 4 Sec�re 21 31.9 � 0.0 NB 
P Primula mistassinica Mistassini Primrose    S3 4 Sec�re 10 9.5 � 1.0 NB 
P Pyrola minor Lesser Pyrola    S3 4 Sec�re 4 22.3 � 0.0 NB 
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P Clematis occidentalis P�rple Clematis    S3 4 Sec�re 14 17.5 � 5.0 NB 
P Ranunculus gmelinii Gmelin�s Water B�tterc�p    S3 4 Sec�re 6 57.7 � 0.0 NB 
P Thalictrum venulosum Northern Meadow-r�e    S3 4 Sec�re 73 23.7 � 5.0 NB 

P Amelanchier 
canadensis 

Canada Serviceberry    S3 4 Sec�re 16 26.9 � 1.0 NB 

P Rosa palustris Swamp Rose    S3 4 Sec�re 38 8.8 � 1.0 NB 
P Rubus occidentalis Blac� Raspberry    S3 4 Sec�re 9 59.2 � 0.0 NB 
P Galium boreale Northern Bedstraw    S3 4 Sec�re 7 31.9 � 1.0 NB 
P Salix interior Sandbar Willow    S3 4 Sec�re 16 71.6 � 0.0 NB 
P Salix nigra Blac� Willow    S3 3 Sensitive 108 16.2 � 1.0 NB 
P Salix pedicellaris Bog Willow    S3 4 Sec�re 45 23.6 � 1.0 NB 
P Comandra umbellata Bastard�s Toadfla�    S3 4 Sec�re 1 84.7 � 10.0 NB 
P Parnassia glauca �en Grass-of-Parnass�s    S3 4 Sec�re 1 96.8 � 10.0 NB 
P Limosella australis So�thern M�dwort    S3 4 Sec�re 10 71.2 � 0.0 NB 

P Veronica serpyllifolia 
ssp. humifusa 

Thyme-Leaved Speedwell    S3 4 Sec�re 4 92.1 � 100.0 NB 

P Boehmeria cylindrica Small-spi�e �alse-nettle    S3 3 Sensitive 128 48.2 � 0.0 NB 
P Pilea pumila Dwarf Clearweed    S3 4 Sec�re 20 55.1 � 0.0 NB 
P Viola adunca Hoo�ed Violet    S3 4 Sec�re 8 61.9 � 1.0 NB 
P Viola nephrophylla Northern Bog Violet    S3 4 Sec�re 4 11.2 � 0.0 NB 
P Carex aquatilis Water Sedge    S3 4 Sec�re 16 4.5 � 1.0 NB 
P Carex arcta Northern Cl�stered Sedge    S3 4 Sec�re 46 57.2 � 0.0 NB 
P Carex atratiformis Scabro�s Blac� Sedge    S3 4 Sec�re 1 11.9 � 0.0 NB 
P Carex capillaris Hairli�e Sedge    S3 4 Sec�re 9 11.9 � 2.0 NB 
P Carex chordorrhiza Creeping Sedge    S3 4 Sec�re 19 40.1 � 1.0 NB 
P Carex conoidea �ield Sedge    S3 4 Sec�re 29 4.3 � 1.0 NB 
P Carex eburnea Bristle-leaved Sedge    S3 4 Sec�re 1 98.3 � 0.0 NB 
P Carex exilis Coastal Sedge    S3 4 Sec�re 85 2.2 � 0.0 NB 
P Carex garberi Garber�s Sedge    S3 3 Sensitive 2 36.6 � 0.0 NB 
P Carex haydenii Hayden�s Sedge    S3 4 Sec�re 33 18.5 � 1.0 NB 
P Carex lupulina Hop Sedge    S3 4 Sec�re 105 40.0 � 0.0 NB 
P Carex michauxiana Micha���s Sedge    S3 4 Sec�re 60 2.4 � 0.0 NB 
P Carex ormostachya Nec�lace Spi�e Sedge    S3 4 Sec�re 5 70.0 � 1.0 NB 
P Carex rosea Rosy Sedge    S3 4 Sec�re 21 36.5 � 0.0 NB 
P Carex tenera Tender Sedge    S3 4 Sec�re 43 39.9 � 0.0 NB 
P Carex tuckermanii T�c�erman�s Sedge    S3 4 Sec�re 66 40.0 � 0.0 NB 
P Carex vaginata Sheathed Sedge    S3 3 Sensitive 8 83.2 � 0.0 NB 
P Carex wiegandii Wiegand�s Sedge    S3 4 Sec�re 35 2.2 � 0.0 NB 
P Carex recta Est�ary Sedge    S3 4 Sec�re 7 2.9 � 0.0 NB 
P Cyperus dentatus Toothed �latsedge    S3 4 Sec�re 128 16.4 � 0.0 NB 
P Cyperus esculentus Perennial Yellow N�tsedge    S3 4 Sec�re 36 53.1 � 0.0 NB 
P Eleocharis intermedia Matted Spi�er�sh    S3 4 Sec�re 2 94.3 � 0.0 NB 

P Eleocharis 
quinqueflora 

�ew-flowered Spi�er�sh    S3 4 Sec�re 4 24.2 � 0.0 NB 

P Rhynchospora 
capitellata 

Small-headed Bea�r�sh    S3 4 Sec�re 9 52.8 � 0.0 NB 

P Rhynchospora fusca Brown Bea�r�sh    S3 4 Sec�re 36 6.9 � 0.0 NB 
P Trichophorum clintonii Clinton�s Cl�br�sh    S3 4 Sec�re 19 20.6 � 0.0 NB 

P Schoenoplectus 
fluviatilis 

River B�lr�sh    S3 3 Sensitive 46 20.7 � 0.0 NB 

P Schoenoplectus torreyi Torrey�s B�lr�sh    S3 4 Sec�re 30 11.5 � 0.0 NB 
P Lemna trisulca Star D�c�weed    S3 4 Sec�re 17 27.2 � 1.0 NB 
P Triantha glutinosa Stic�y �alse-Asphodel    S3 4 Sec�re 6 36.7 � 0.0 NB 
P Cypripedium reginae Showy Lady�s-Slipper    S3 3 Sensitive 19 9.9 � 0.0 NB 
P Liparis loeselii Loesel�s Twayblade    S3 4 Sec�re 14 4.2 � 0.0 NB 

P Platanthera 
blephariglottis 

White �ringed Orchid    S3 4 Sec�re 43 89.7 � 0.0 NB 
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P Platanthera grandiflora Large P�rple �ringed Orchid    S3 3 Sensitive 31 15.6 � 1.0 NB 
P Bromus latiglumis Broad-Gl�med Brome    S3 3 Sensitive 1 54.7 � 0.0 NB 

P Calamagrostis 
pickeringii 

Pic�ering�s Reed Grass    S3 4 Sec�re 106 2.1 � 0.0 NB 

P Dichanthelium 
depauperatum 

Starved Panic Grass    S3 4 Sec�re 27 54.2 � 0.0 NB 

P Muhlenbergia 
richardsonis 

Mat M�hly    S3 4 Sec�re 2 99.8 � 0.0 NB 

P Heteranthera dubia Water Stargrass    S3 4 Sec�re 53 12.6 � 0.0 NB 

P Potamogeton 
obtusifolius 

Bl�nt-leaved Pondweed    S3 4 Sec�re 12 23.4 � 0.0 NB 

P Potamogeton 
richardsonii 

Richardson�s Pondweed    S3 3 Sensitive 16 11.9 � 1.0 NB 

P Xyris montana Northern Yellow-Eyed-Grass    S3 4 Sec�re 26 3.7 � 0.0 NB 
P Zannichellia palustris Horned Pondweed    S3 4 Sec�re 5 15.4 � 0.0 NB 
P Adiantum pedatum Northern Maidenhair �ern    S3 4 Sec�re 2 16.3 � 1.0 NB 
P Cryptogramma stelleri Steller�s Roc�bra�e    S3 4 Sec�re 2 33.3 � 1.0 NB 

P Asplenium 
trichomanes-ramosum 

Green Spleenwort    S3 4 Sec�re 17 9.5 � 1.0 NB 

P Dryopteris fragrans 
var. remotiuscula 

�ragrant Wood �ern    S3 4 Sec�re 16 13.4 � 0.0 NB 

P Woodsia glabella Smooth Cliff �ern    S3 4 Sec�re 18 40.7 � 1.0 NB 
P Equisetum palustre Marsh Horsetail    S3 4 Sec�re 6 83.1 � 10.0 NB 
P Isoetes tuckermanii T�c�erman�s ��illwort    S3 4 Sec�re 28 21.2 � 0.0 NB 

P Lycopodium 
sabinifolium 

Gro�nd-�ir    S3 4 Sec�re 9 15.6 � 1.0 NB 

P Huperzia appalachiana Appalachian �ir-Cl�bmoss    S3 3 Sensitive 15 15.4 � 1.0 NB 
P Botrychium dissectum C�t-leaved Moonwort    S3 4 Sec�re 27 9.3 � 0.0 NB 

P 
Botrychium 
lanceolatum var. 
angustisegmentum 

Lance-Leaf Grape-�ern    S3 3 Sensitive 6 11.8 � 0.0 
NB 

P Botrychium simplex Least Moonwort    S3 4 Sec�re 8 64.1 � 0.0 NB 

P Polypodium 
appalachianum 

Appalachian Polypody    S3 4 Sec�re 8 14.9 � 1.0 NB 

P Utricularia resupinata �nverted Bladderwort    S3� 4 Sec�re 19 7.0 � 0.0 NB 
P Crataegus submollis ��ebec Hawthorn    S3� 3 Sensitive 17 9.0 � 1.0 NB 
P Mertensia maritima Sea L�ngwort    S3S4 4 Sec�re 27 7.5 � 2.0 NB 
P Lobelia kalmii Broo� Lobelia    S3S4 4 Sec�re 14 14.6 � 1.0 NB 
P Suaeda calceoliformis Horned Sea-blite    S3S4 4 Sec�re 6 2.9 � 1.0 NB 
P Myriophyllum sibiricum Siberian Water Milfoil    S3S4 4 Sec�re 26 15.4 � 0.0 NB 
P Stachys pilosa Hairy Hedge-Nettle    S3S4 5 �ndetermined 5 62.2 � 1.0 NB 
P Utricularia gibba H�mped Bladderwort    S3S4 4 Sec�re 32 7.1 � 0.0 NB 
P Rumex maritimus Sea-Side Doc�    S3S4 4 Sec�re 1 66.1 � 1.0 NB 
P Potentilla arguta Tall Cin��efoil    S3S4 4 Sec�re 17 36.5 � 0.0 NB 
P Rubus chamaemorus Clo�dberry    S3S4 4 Sec�re 55 2.3 � 0.0 NB 
P Geocaulon lividum Northern Comandra    S3S4 4 Sec�re 9 2.2 � 0.0 NB 
P Juniperus horizontalis Creeping J�niper    S3S4 4 Sec�re 22 6.0 � 1.0 NB 
P Cladium mariscoides Smooth Twigr�sh    S3S4 4 Sec�re 36 10.8 � 0.0 NB 
P Eriophorum russeolum R�sset Cottongrass    S3S4 4 Sec�re 2 3.1 � 1.0 NB 
P Triglochin gaspensis Gasp├⌐ Arrowgrass    S3S4 4 Sec�re 18 2.3 � 0.0 NB 
P Spirodela polyrrhiza Great D�c�weed    S3S4 4 Sec�re 34 46.8 � 0.0 NB 
P Corallorhiza maculata Spotted Coralroot    S3S4 3 Sensitive 11 12.4 � 1.0 NB 
P Calamagrostis stricta Slim-stemmed Reed Grass    S3S4 4 Sec�re 1 16.7 � 2.0 NB 
P Distichlis spicata Salt Grass    S3S4 4 Sec�re 3 85.7 � 0.0 NB 

P Potamogeton 
oakesianus 

Oa�es� Pondweed    S3S4 4 Sec�re 49 3.0 � 0.0 NB 

P Montia fontana Water Blin�s    SH 2 May Be At Ris� 1 47.8 � 1.0 NB 
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P Solidago caesia Bl�e-stemmed Goldenrod    S� 0.1 E�tirpated 2 14.6 � 1.0 NB 
P Celastrus scandens Climbing Bittersweet    S� 0.1 E�tirpated 2 96.6 � 100.0 NB 
P Carex swanii Swan�s Sedge    S� 0.1 E�tirpated 51 66.5 � 0.0 NS 
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191 Ch�rchill, J.L.� Klym�o, J.D. 2016. Bird Species at Ris� �nventory on the Acadia Research �orest, 2016. Atlantic Canada Conservation Data Centre, 813 recs. 
184 Blaney, C.S. � Mazerolle, D.M. 2011. �ield data from NCC properties at M�s��ash Harbo�r NB � Goose La�e NS. Atlantic Canada Conservation Data Centre, 1739 recs. 
165 Tran��illa, L. 2015. Maritimes Marsh Monitoring Pro�ect 2015 data. Bird St�dies Canada, Sac�ville NB, 5062 recs. 
150 Wilhelm, S.�. et al. 2011. Colonial Waterbird Database. Canadian Wildlife Service, Sac�ville, 2698 sites,  9718 recs �8192 obs�. 
143 Blaney, C.S.� Mazerolle, D.M. 2012. �ieldwor� 2012. Atlantic Canada Conservation Data Centre, 13,278 recs. 
138 Bateman, M.C. 2001. Coastal Waterfowl S�rveys Database, 1965-2001. Canadian Wildlife Service, Sac�ville, 667 recs. 
138 Sollows, M.C,. 2009. NBM Science Collections databases: moll�scs. New Br�nswic� M�se�m, Saint John NB, download Jan. 2009, 6951 recs �2957 in Atlantic Canada�. 
129 Blaney, C.S.� Spicer, C.D.� Popma, T.M.� Hanel, C. 2002. �ieldwor� 2002. Atlantic Canada Conservation Data Centre. Sac�ville NB, 2252 recs. 
123 Benedict, B. Connell Herbari�m Specimen Database Download 2004. Connell Memorial Herbari�m, �niversity of New Br�nswic�. 2004. 
122 Bagnell, B.A. 2001. New Br�nswic� Bryophyte Occ�rrences. B�B Botanical, S�sse�, 478 recs. 
122 Belland, R.J. Maritimes moss records from vario�s herbari�m databases. 2014. 
116 Manthorne, A. 2014. MaritimesSwiftwatch Pro�ect database 2013-2014. Bird St�dies Canada, Sac�ville NB, 326 recs. 
113 Bishop, G. � Papo�lias, M.� Arnold �Chaplin�, M. 2005. Grand La�e Meadows field notes, S�mmer 2005. New Br�nswic� �ederation of Nat�ralists, 1638 recs. 
113 Boyne, A.W. 2000. Tern S�rveys. Canadian Wildlife Service, Sac�ville, �np�blished data. 168 recs. 
94 Ers�ine, A.J. 1999. Maritime Nest Records Scheme �MNRS� 1937-1999. Canadian Wildlife Service, Sac�ville, 313 recs. 
93 Sabine, D.L. 2005. 2001 �reshwater M�ssel S�rveys. New Br�nswic� Dept of Nat�ral Reso�rces � Energy, 590 recs. 
92 Stewart, J.�. 2010. Peregrine �alcon S�rveys in New Br�nswic�, 2002-09. Canadian Wildlife Service, Sac�ville, 58 recs. 
88 Ben�amin, L.K. 2009. NSDNR �ieldwor� � Cons�ltants Reports. Nova Scotia Dept Nat�ral Reso�rces, 143 recs. 
82 Robinson, S.L. 2015. 2014 field data. 
77 Klym�o, J.J.D. 2014. Maritimes B�tterfly Atlas, 2012 s�bmissions. Atlantic Canada Conservation Data Centre, 8552 records. 
76 Par�s Canada. 2010. Specimens in or near National Par�s in Atlantic Canada. Canadian National M�se�m, 3925 recs. 
74 Sollows, M.C. 2008. NBM Science Collections databases: herpetiles. New Br�nswic� M�se�m, Saint John NB, download Jan. 2008, 8636 recs. 
73 Blaney, C.S. 2000. �ieldwor� 2000. Atlantic Canada Conservation Data Centre. Sac�ville NB, 1265 recs. 
73 Newell, R.E. 2000. E.C. Smith Herbari�m Database. Acadia �niversity, Wolfville NS, 7139 recs. 
69 Thomas, A.W. 1996. A preliminary atlas of the b�tterflies of New Br�nswic�. New Br�nswic� M�se�m. 
68 Speers, L. 2008. B�tterflies of Canada database: New Br�nswic� 1897-1999. Agric�lt�re � Agri-�ood Canada, Biological Reso�rces Program, Ottawa, 2048 recs. 
65 Blaney, C.S.� Mazerolle, D.M.� Bellivea�, A.B. 2014. Atlantic Canada Conservation Data Centre �ieldwor� 2014. Atlantic Canada Conservation Data Centre, � recs. 
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65 Blaney, C.S.� Mazerolle, D.M.� Bellivea�, A.B. 2015. Atlantic Canada Conservation Data Centre �ieldwor� 2015. Atlantic Canada Conservation Data Centre, � recs. 
65 Cowie, �aye. 2007. S�rveyed La�es in New Br�nswic�. Canadian Rivers �nstit�te, 781 recs. 
59 Blaney, C.S.� Spicer, C.D. 2001. �ieldwor� 2001. Atlantic Canada Conservation Data Centre. Sac�ville NB, 981 recs. 
57 Newell, R.E. 2005. E.C. Smith Digital Herbari�m. E.C. Smith Herbari�m, �rving Biodiversity Collection, Acadia �niversity, Web site: http://l��or.acadia�.ca/library/Herbari�m/pro�ect/. 582 recs. 
55 Scott, �red W. 1998. �pdated Stat�s Report on the Co�gar �P�ma Concolor co�g�ar� � Eastern pop�lation�. Committee on the Stat�s of Endangered Wildlife in Canada, 298 recs. 
52 Klym�o, J.J.D. 2016. 2015 field data. Atlantic Canada Conservation Data Centre. 
47 McAlpine, D.�. 1998. NBM Science Collections: Wood T�rtle records. New Br�nswic� M�se�m, Saint John NB, 329 recs. 
46 Clayden, S.R. 2012. NBM Science Collections databases: vasc�lar plants. New Br�nswic� M�se�m, Saint John NB, 57 recs. 
43 Ben�amin, L.K. �compiler�. 2012. Significant Habitat � Species Database. Nova Scotia Dept Nat�ral Reso�rces, 4965 recs. 
41 Blaney, C.S.� Mazerolle, D.M. 2010. �ieldwor� 2010. Atlantic Canada Conservation Data Centre. Sac�ville NB, 15508 recs. 
41 Blaney, C.S.� Mazerolle, D.M.� Bellivea�, A.B. 2013. Atlantic Canada Conservation Data Centre �ieldwor� 2013. Atlantic Canada Conservation Data Centre, 9000� recs. 
38 McAlpine, D.�. 1998. NBM Science Collections databases to 1998. New Br�nswic� M�se�m, Saint John NB, 241 recs. 
36 Spicer, C.D. 2002. �ieldwor� 2002. Atlantic Canada Conservation Data Centre. Sac�ville NB, 211 recs. 
35 Kennedy, Joseph. 2010. New Br�nswic� Peregrine records, 2009. New Br�nswic� Dept Nat�ral Reso�rces, 19 recs �14 active�. 
30 Layberry, R.A. � Hall, P.W., La�ontaine, J.D. 1998. The B�tterflies of Canada. �niversity of Toronto Press. 280 pp�plates. 
29 Mills, E. Connell Herbari�m Specimens, 1957-2009. �niversity New Br�nswic�, �redericton. 2012. 
28 Klym�o, J.J.D. 2012. Maritimes B�tterfly Atlas, 2010 and 2011 records. Atlantic Canada Conservation Data Centre, 6318 recs. 
28 Pi�e, E., Tingley, S. � Christie, D.S. 2000. Nat�re NB Listserve. �niversity of New Br�nswic�, listserv.�nb.ca/archives/nat�renb. 68 recs. 
27 Blaney, C.S.� Spicer, C.D.� Mazerolle, D.M. 2005. �ieldwor� 2005. Atlantic Canada Conservation Data Centre. Sac�ville NB, 2333 recs. 
27 M�nro, Marian K. Nova Scotia Provincial M�se�m of Nat�ral History Herbari�m Database. Nova Scotia Provincial M�se�m of Nat�ral History, Halifa�, Nova Scotia. 2013. 
26 Benedict, B. Connell Herbari�m Specimens, Digital photos. �niversity New Br�nswic�, �redericton. 2005. 
26 Cowie, �. 2007. Electrofishing Pop�lation Estimates 1979-98. Canadian Rivers �nstit�te, 2698 recs. 
26 Klym�o, J.J.D.� Robinson, S.L. 2014. 2013 field data. Atlantic Canada Conservation Data Centre. 
24 Hinds, H.R. 1999. Connell Herbari�m Database. �niversity New Br�nswic�, �redericton, 131 recs. 
24 Tingley, S. �compiler�. 2001. B�tterflies of New Br�nswic�. , Web site: www.geocities.com/Yosemite/8425/b�ttrfly. 142 recs. 
23 Do�cet, D.A. 2008. �ieldwor� 2008: Odonata. ACCDC Staff, 625 recs. 
23 Speers, L. 2001. B�tterflies of Canada database. Agric�lt�re � Agri-�ood Canada, Biological Reso�rces Program, Ottawa, 190 recs. 
22 Sollows, M.C,. 2009. NBM Science Collections databases: Coccinellid � Cerambycid Beetles. New Br�nswic� M�se�m, Saint John NB, download �eb. 2009, 569 recs. 
21 Pronych, G. � Wilson, A. 1993. Atlas of Rare Vasc�lar Plants in Nova Scotia. Nova Scotia M�se�m, Halifa� NS, �:1-168, ��:169-331. 1446 recs. 
21 Scott, �.W. 2002. Nova Scotia Herpetofa�na Atlas Database. Acadia �niversity, Wolfville NS, 8856 recs. 
18 Ben�amin, L.K. �compiler�. 2007. Significant Habitat � Species Database. Nova Scotia Dept Nat�ral Reso�rces, 8439 recs. 
17 Bellivea�, A.G. 2014. Plant Records from So�thern and Central Nova Scotia. Atlantic Canada Conservation Data Centre, 919 recs. 
17 Roland, A.E. � Smith, E.C. 1969. The �lora of Nova Scotia, 1st Ed. Nova Scotia M�se�m, Halifa�, 743pp. 
16 Edsall, J. 2001. Lepidopteran records in New Br�nswic�, 1997-99. , Pers. comm. to K.A. Bredin. 91 recs. 
16 Goltz, J.P. � Bishop, G. 2005. Confidential s�pplement to Stat�s Report on Prototype ��illwort ��soetes prototyp�s�. Committee on the Stat�s of Endangered Wildlife in Canada, 111 recs. 
16 Klym�o, J.J.D. 2016. 2014 field data. Atlantic Canada Conservation Data Centre. 
16 Spicer, C.D. 2001. Powerline Corridor Botanical S�rveys, Charlotte � Saint John Co�nties. A M E C �nternational, 1269 recs. 
15 Bellivea�, A.G. 2016. Atlantic Canada Conservation Data Centre �ieldwor� 2016. Atlantic Canada Conservation Data Centre, 10695 recs. 
14 Clayden, S.R. 2005. Confidential s�pplement to Stat�s Report on Ghost Antler Lichen �Pse�devernia cladonia�. Committee on the Stat�s of Endangered Wildlife in Canada, 27 recs. 
13 Do�cet, D.A. � Edsall, J.� Br�nelle, P.-M. 2007. Miramichi Watershed Rare Odonata S�rvey. New Br�nswic� ET� � WT� Report, 1211 recs. 
13 Downes, C. 1998-2000. Breeding Bird S�rvey Data. Canadian Wildlife Service, Ottawa, 111 recs. 
13 Robinson, S.L. 2014. 2013 �ield Data. Atlantic Canada Conservation Data Centre. 
11 Webster, R.P. 2004. Lepidopteran Records for National Wildlife Areas in New Br�nswic�. Webster, 1101 recs. 
10 Blaney, C.S.� Spicer, C.D. 2001. �ieldwor� 2001 �chec�list ta�a�. Atlantic Canada Conservation Data Centre. Sac�ville NB, 173 recs. 
10 Kennedy, Joseph. 2010. New Br�nswic� Peregrine records, 2010. New Br�nswic� Dept Nat�ral Reso�rces, 16 recs �11 active�. 
10 Noseworthy, J. 2013. Van Br�nt�s Jacob�s-ladder observations along trib�tary of Dipper Harbo�r C�. Nat�re Conservancy of Canada, 10 recs. 
9 Benedict, B. Connell Herbari�m Specimens. �niversity New Br�nswic�, �redericton. 2000. 
8 Edsall, J. 2007. Personal B�tterfly Collection: specimens collected in the Canadian Maritimes, 1961-2007. J. Edsall, �np�bl. report, 137 recs. 
8 M�nro, Marian K. Nova Scotia Provincial M�se�m of Nat�ral History Herbari�m Database. Nova Scotia Provincial M�se�m of Nat�ral History, Halifa�, Nova Scotia. 2014. 
8 Webster, R.P. 2006. S�rvey for S�itable Salt Marshes for the Maritime Ringlet, New Pop�lations of the Cobblestone Tiger Beetle, � New Localities of Three Rare B�tterfly Species. New Br�nswic� WT� Report, 28 recs. 
7 Bas��ill, S.P. 2003. �ieldwor� 2003. Atlantic Canada Conservation Data Centre, Sac�ville NB, 69 recs. 
7 Christie, D.S. 2000. Christmas Bird Co�nt Data, 1997-2000. Nat�re NB, 54 recs. 
7 Do�cet, D.A. 2007. Lepidopteran Records, 1988-2006. Do�cet, 700 recs. 
7 Hinds, H.R. 1992. Rare Vasc�lar Plants of ��ndy National Par�. , 10 recs. 
7 McAlpine, D.�. 1983. Stat�s � Conservation of Sol�tion Caves in New Br�nswic�. New Br�nswic� M�se�m, P�blications in Nat�ral Science, no. 1, 28pp. 
7 Wissin�, R. 2006. ��ndy National Par� Digital Database. Par�s Canada, 41 recs. 
7 �inc�, M. � Roland, A.E. 1998. Roland�s �lora of Nova Scotia. Nova Scotia M�se�m, 3rd ed., rev. M. �inc�� 2 Vol., 1297 pp. 
6 Bateman, M.C. 2000. Waterfowl Brood S�rveys Database, 1990-2000 
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. Canadian Wildlife Service, Sac�ville, �np�blished data. 149 recs. 
6 Br�nelle, P.-M. �compiler�. 2010. AD�P/MDDS Odonata Database: NB, NS �pdate 1900-09. Atlantic Dragonfly �nventory Program �AD�P�, 935 recs. 
6 Caissie, A. Herbari�m Records. ��ndy National Par�, Alma NB. 1961-1993. 
6 Chap�t, G. 2002. Atlantic Salmon: Maritime Provinces Overview for 2001. Dept of �isheries � Oceans, Atlantic Region, Science Stoc� Stat�s Report D3-14. 39 recs. 
6 Litva�, M.K. 2001. Shortnose St�rgeon records in fo�r NB rivers. �NB Saint John NB. Pers. comm. to K. Bredin, 6 recs. 
6 Wissin�, R. 2000. Rare Plants of ��ndy: maps. Par�s Canada, 20 recs. 
5 Blaney, C.S.� Mazerolle, D.M.� Oberndorfer, E. 2007. �ieldwor� 2007. Atlantic Canada Conservation Data Centre. Sac�ville NB, 13770 recs. 
5 Blaney, C.S.� Spicer, C.D.� Rothfels, C. 2004. �ieldwor� 2004. Atlantic Canada Conservation Data Centre. Sac�ville NB, 1343 recs. 
5 Boyne, A.W. 2000. Harle��in D�c� S�rveys. Canadian Wildlife Service, Sac�ville, �np�blished data. 5 recs. 
5 Marshall, L. 1998. Atlantic Salmon: So�thwest New Br�nswic� o�ter-��ndy S�A 23. Dept of �isheries � Oceans, Atlantic Region, Science. Stoc� Stat�s Report D3-13. 6 recs. 
5 Par�er, M.S.R. 2011. Hampton Wind �arm 2010: significant floral/fa�nal observations. , 13 recs. 
4 Bellivea�, A. 2013. Rare species records from Nova Scotia. Mersey Tobeatic Research �nstit�te, 296 records. 296 recs. 
4 Bredin, K.A. 2001. WT� Pro�ect: �reshwater M�ssel �ieldwor� in �reshwater Species data. Atlantic Canada Conservation Data Centere, 101 recs. 
4 Br�nelle, P.-M. 2009. NS Power odonata records for Mersey, T�s�et � Sissiboo systems. Nova Scotia Power, 218 recs. 
4 Clayden, S.R. 2003. NS lichen ran�s, locations. Pers. comm to C.S. Blaney. 1p, 5 recs, 5 recs. 
4 Cronin, P. � Ayer, C.� D�bee, B.� Hooper, W.C.� LeBlanc, E.� Madden, A.� Pettigrew, T.� Seymo�r, P. 1998. �ish Species Management Plans �draft�. NB DNRE �nternal Report. �redericton, 164pp. 
4 Hic�lin, P.W. 1999. The Maritime Shorebird S�rvey Newsletter. Calidris, No. 7. 6 recs. 
4 Layberry, R.A. 2012. Lepidopteran records for the Maritimes, 1974-2008. Layberry Collection, 1060 recs. 
4 Mar�, M. � Kenney, R.D. 2001. North Atlantic Right Whale Database. �niversity of Rhode �sland, 4 recs. 
3 Adams, J. � Herman, T.B. 1998. Thesis, �np�blished map of C. insc�lpta sightings. Acadia �niversity, Wolfville NS, 88 recs. 
3 Bishop, G. 2012. �ield data from September 2012 Anticosti Aster collection trip. , 135 rec. 
3 Bishop, G., Bagnell, B.A. 2004. Site Assessment of M�s��ash Harbo�r, Nat�re Conservancy of Canada Property - Preliminary Botanical S�rvey. B�B Botanical, 12pp. 
3 Blaney, C.S.� Mazerolle, D.M. 2011. �ieldwor� 2011. Atlantic Canada Conservation Data Centre. Sac�ville NB. 
3 Catling, P.M. 1981. Ta�onomy of a�t�mn-flowering Spiranthes species of so�thern Nova Scotia in Can. J. Bot. , 59:1250-1273. 30 recs. 
3 Clayden, S.R. 2006. Pse�devernia cladonia records. NB M�se�m. Pers. comm. to S. Blaney, Dec, 4 recs. 
3 �orbes, G. 2001. Bog Lemming, Phalarope records, NB. , Pers. comm. to K.A. Bredin. 6 recs. 
3 La�tenschlager, R.A. 2005. S�rvey for Species at Ris� on the Canadian �orest Service�s Acadia Research �orest near �redericton, New Br�nswic�. Atlantic Canada Conservation Data Centre, 6. 3 recs. 
3 Newell, R.E. 2006. Rare plant observations in Digby Nec�. Pers. comm. to S. Blaney, 6 recs. 
2 Amira�lt, D.L. � Stewart, J. 2007. Piping Plover Database 1894-2006. Canadian Wildlife Service, Sac�ville, 3344 recs, 1228 new. 
2 Amira�lt, D.L. 1997-2000. �np�blished files. Canadian Wildlife Service, Sac�ville, 470 recs. 
2 Amiro, Peter G. 1998. Atlantic Salmon: �nner Bay of ��ndy S�A 22 � part of S�A 23. Dept of �isheries � Oceans, Atlantic Region, Science Stoc� Stat�s Report D3-12. 4 recs. 
2 Bagnell, B.A. 2003. �pdate to New Br�nswic� Rare Bryophyte Occ�rrences. B�B Botanical, S�sse�, 5 recs. 
2 Blaney, C.S. 2003. �ieldwor� 2003. Atlantic Canada Conservation Data Centre. Sac�ville NB, 1042 recs. 
2 Blaney, C.S. Miscellaneo�s specimens received by ACCDC �botany�. Vario�s persons. 2001-08. 
2 Edsall, J. 1992. S�mmer 1992 Report. New Br�nswic� Bird �nfo Line, 2 recs. 
2 Edsall, J. 1993. Spring 1993 Report. New Br�nswic� Bird �nfo Line, 3 recs. 
2 Goltz, J.P. 2001. Botany Ramblings April 29-J�ne 30, 2001. N.B. Nat�ralist, 28 �2�: 51-2. 8 recs. 
2 Goltz, J.P. 2002. Botany Ramblings: 1 J�ly to 30 September, 2002. N.B. Nat�ralist, 29 �3�:84-92. 7 recs. 
2 Hill, N.M. 1994. Stat�s report on the Long�s b�lr�sh Scirp�s longii in Canada. Committee on the Stat�s of Endangered Wildlife in Canada, 7 recs. 
2 Hinds, H.R. 1999. A Vasc�lar Plant S�rvey of the M�s��ash Est�ary in New Br�nswic�. , 12pp. 
2 Olsen, R. Herbari�m Specimens. Nova Scotia Agric�lt�ral College, Tr�ro. 2003. 
2 Pro�l�, V.D. 2002. Selaginella r�pestris sight record at Centreville, Nova Scotia. Virginia D. Pro�l� collection, 2 recs. 
2 Wal�er, E.M. 1942. Additions to the List of Odonates of the Maritime Provinces. Proc. Nova Scotian �nst. Sci., 20. 4: 159-176. 2 recs. 
1 Bayne, D.�. 2014. 2014 rare species observations from so�thwest Nova Scotia. Nova Scotia Department of Nat�ral Reso�rces, 46 recs. 
1 Bellivea�, A. 2012. 2012 Atlantic Coastal Plain �lora observations. Mersey Tobeatic Research �nstit�te, 1543. 
1 Benedict, B. 2006. Arg�s annotation: Sali� pedicellaris. Pers. comm to C.S. Blaney, J�ne 21, 1 rec. 
1 Benedict, B. Agalinis neoscotica specimen from Grand Manan. 2009. 
1 Ben�amin, L.K. 2009. Boreal �elt Lichen, Mo�ntain Avens, Orchid and other recent records. Nova Scotia Dept Nat�ral Reso�rces, 105 recs. 
1 Ben�amin, L.K. 2012. NSDNR fieldwor� � cons�ltant reports 2008-2012. Nova Scotia Dept Nat�ral Reso�rces, 196 recs. 
1 Bredin, K.A. 2000. NB � NS Bog Pro�ect, fieldwor�. Atlantic Canada Conservation Data Centre, Sac�ville, 1 rec. 
1 Br�nelle, P.-M. 2005. Wood T�rtle observations. Pers. comm. to S.H. Gerriets, 21 Sep. 3 recs, 3 recs. 
1 Br�nton, D. �. � Mc�ntosh, K. L. Agalinis neoscotica herbari�m record from D. �. Br�nton Herbari�m. D.�. Br�nton Herbari�m, Ottawa. 2005. 
1 Cameron, R.P. 2009. Cyanolichen database. Nova Scotia Environment � Labo�r, 1724 recs. 
1 Clayden, S.R. 2007. NBM Science Collections. Pers. comm. to D. Mazerolle, 1 rec. 
1 Crowell, M.J. Plant specimens from Nicta��, NS sent to Sean Blaney for identification. Jac��es Whitford Limited. 2005. 
1 Dadswell, M.J. 1979. Stat�s Report on Shortnose St�rgeon �Acipenser brevirostr�m� in Canada. Committee on the Stat�s of Endangered Wildlife in Canada, 15 pp. 
1 Da�ry, R.W. � Bateman, M.C. 1996. The Barrow�s Goldeneye �B�cephala islandica� in the Atlantic Provinces and Maine. Canadian Wildlife Service, Sac�ville, 47pp. 
1 Dept of �isheries � Oceans. 1999. Stat�s of Wild Striped Bass, � �nteraction between Wild � C�lt�red Striped Bass in the Maritime Provinces. , Science Stoc� Stat�s Report D3-22. 13 recs. 
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1 Edsall, J. 1993. S�mmer 1993 Report. New Br�nswic� Bird �nfo Line, 2 recs. 
1 Elder�in M.�. 2007. Selaginella r�pestris, �ris prismatica � Lophiola a�rea records in NS. NS Dept of Nat�ral Reso�rces, Wildlife Div. Pers. comm. to C.S. Blaney, 3 recs. 
1 Hic�lin, P.W. 1990. Shorebird Concentration Sites ��np�bl. data�. Canadian Wildlife Service, Sac�ville, 296 sites, 30 spp. 
1 Hill, N. 2014. 2014 Monarch email report, Bridgetown, NS. �ern Hill �nstit�te for Plant Conservation. 
1 Hinds, H.R. 2000. �lora of New Br�nswic� �2nd Ed.�. �niversity New Br�nswic�, 694 pp. 
1 Holder, M. � Kingsley, A.L. 2000. Peatland �nsects in NB � NS: Res�lts of s�rveys in 10 bogs d�ring s�mmer 2000. Atlantic Canada Conservation Data Centre, Sac�ville, 118 recs. 
1 Jessop, B. 2004. Acipenser o�yrinch�s locations. Dept of �isheries � Oceans, Atlantic Region, Pers. comm. to K. Bredin. 1 rec. 
1 Klym�o, J.J.D.� Robinson, S.L. 2012. 2012 field data. Atlantic Canada Conservation Data Centre, 447 recs. 
1 La�lamme, C. 2008. Disovery of Goodyera p�bescens at Springdale, NB. Amec Earth and Environmental. Pers. comm. to D.M. Mazerolle, 1 rec. 
1 LaPai�, R.W.� Crowell, M.J.� MacDonald, M. 2011. Stantec rare plant records, 2010-11. Stantec Cons�lting, 334 recs. 
1 Maass, W.S.G. � Yetman, D. 2002. Assessment and stat�s report on the boreal felt lichen �Erioderma pedicellat�m� in Canada. Committee on the Stat�s of Endangered Wildlife in Canada, 1 rec. 
1 MacKinnon, D.S. 2013. Email report of Peregrine �alcon nest E of St. Martins NB. NS Department of Environment and Labo�r, 1 record. 
1 McAlpine, D.�. � Co�, S.L., McCabe, D.A., Schnare, J.-L. 2004. Occ�rrence of the Long-tailed Shrew �Sore� dispar� in the Nerepis Hills NB. Northeastern Nat�ralist, vol 11 �4� 383-386. 1 rec. 
1 McAlpine, D.�. 1983. Species Record Cards. ��ndy National Par�, Library, 1 rec. 
1 Newell, R. � Neily, T.� Toms, B.� Pro�l�, G. et al. 2011. NCC Properties �ieldwor� in NS: A�g�st-September 2010. Nat�re Conservancy Canada, 106 recs. 
1 Oldham, M.J. 2000. Oldham database records from Maritime provinces. Oldham, M.J� ONH�C, 487 recs. 
1 Poirier, Nelson. 2012. Gerani�m robertian�m record for NB. Pers. comm. to S. Blaney, Sep. 6, 1 rec. 
1 Porter, C.J.M. 2014. �ield wor� data 2007-2014. Nova Scotia Nat�re Tr�st, 96 recs. 
1 Powell, B.C. 1967. �emale se��al cycles of Chrysemy spicta � Clemmys insc�lpta in Nova Scotia. Can. �ield-Nat., 81:134-139. 26 recs. 
1 Sabine, D.L. � Goltz, J.P. 2006. Discovery of �tric�laria res�pinata at Little Otter La�e, C�B Gagetown. Pers. comm. to D.M. Mazerolle, 1 rec. 
1 Sabine, D.L. 2004. Specimen data: Whitta�er La�e � Marysville NB. Pers. comm. to C.S. Blaney, 2pp, 4 recs. 
1 Sabine, D.L. 2012. Bronze Copper records, 2003-06. New Br�nswic� Dept of Nat�ral Reso�rces, 5 recs. 
1 Sabine, D.L. 2013. Dwaine Sabine b�tterfly records, 2009 and earlier. 
1 Taylor, Eric B. 1997. Stat�s of the Sympatric Smelt �gen�s Osmer�s� Pop�lations of La�e �topia, New Br�nswic�. Committee on the Stat�s of Endangered Wildlife in Canada, 1 rec. 
1 Toner, M. 2001. Lyn� Records 1973-2000. NB Dept of Nat�ral Reso�rces, 29 recs. 
1 Toner, M. 2005. Listera a�stralis pop�lation at B�ll Past�re Plains. NB Dept of Nat�ral Reso�rces. Pers. comm. to S. Blaney, 8 recs. 
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EXECUTIVE SUMMARY 

Fundy Engineering & Consulting Ltd. and Boreal Environmental were contracted by 
Natural Forces to complete watercourse and wetland assessments for the Burchill Wind 
Project being proposed for west Saint John, New Brunswick.  Between 5 and 10 wind 
turbines are expected to be constructed on the 1 658 ha parcel of Crown land adjacent to 
the Spruce Lake Industrial Park yielding between 20 MW and 40 MW of electricity to be 
connected to Saint John Energy’s electrical grid. 

The scope of work was to:  visit the survey area to identify the presence of watercourses, 
rare plants, and wetlands; ground-truth, or aerially interpret with spot ground-truthing, the 
flowpaths of watercourses within the survey area; ground-truth, or aerially interpret with 
spot ground-truthing, the boundaries of wetlands within the survey area; complete wetland 
functional assessments for wetlands ≥ 0.5 ha; and identify the location and abundance of 
rare plants within the survey area.  The work was completed between 10 June 2019 and 
15 October 2019 within a survey area ~ 530 ha in size. 

In addition to wetlands, five general types of habitat were observed across the property.  
All told, 294 plant species were identified on the property.  Five rare plants were identified:  
purple false foxglove (Agalinis purpurea); coastal sedge (Carex exilis); Wiegand’s sedge 
(Carex wiegandii); Loesel’s twayblade (Liparis loeselii); and cloudberry (Rubus 
chamaemorus).  The only species considered as May Be At Risk is purple false foxglove.  
Locally, it appears to be flourishing in disturbed areas across the property, such as along 
the pipeline right-of-way, all-terrain vehicle trails, and the sides of Burchill Road.  The other 
four species are considered secure. 

Four second order watercourses, Burchill’s Brook, Frenchman’s Creek, Mill Creek, and 
Marsh Brook, extend on to the property.  Overall, 74 watercourses were identified and 
delineated within the survey area.  Most of the watercourses are ephemeral and likely do 
not support fish and / or fish habitat.  The watercourses either drain to the Musquash River 
or the Bay of Fundy. 

A total of 27 small wetlands (i.e., < 0.5 ha in size) with a total area of 3.45 ha were 
delineated within the survey area.  Overall, 28 large (i.e., ≥ 0.5 ha in size) and / or 
distinctive wetlands (i.e., those <0.5ha in size, but displayed some noteworthy feature in 
the field, such as being the source of a perennial tributary, being located in a highly 
disturbed area, etc., with a combined area of 76.5 ha were delineated within the survey 
area.  Wetland functional assessments were completed for 23 wetlands and results 
showed eight ranked as having a higher wetland condition and six ranked as having a 
higher wetland risk.  Five wetlands still require ground-truthing and wetland functional 
assessments to be completed in spring 2020. 
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1.0 INTRODUCTION 

Fundy Engineering & Consulting Ltd. (Fundy Engineering) was contracted by Natural 
Forces (i.e., the Client) to complete watercourse and wetland assessments (i.e., the Work) 
for the Burchill Wind Project being proposed for west Saint John (i.e., Saint John County 
and the City of Saint John Parish), New Brunswick.  Fundy Engineering subcontracted 
Boreal Environmental (Boreal) to assist with the Work.  The property subject of the Work 
is identified in the New Brunswick Geomatics Information Centre database as Property 
IDentification (PID) number 00412189 (Figure 1).  This report describes the results of the 
Work completed by Fundy Engineering and Boreal. 

1.1 REGULATORY FRAMEWORK 

New Brunswick’s wetlands and watercourses (i.e., streams) are afforded protection under 
the Watercourse and Wetland Alteration Regulation [90-80] of the New Brunswick Clean 
Water Act [S.N.B. 1989, c. C-6.1].  Any proposed alterations within most wetlands and / or 
streams, or within their 30 m regulated buffer, require permitting through the New 
Brunswick Department of the Environment and Local Government (NBDELG) 
Watercourse and Wetlands Alteration (WAWA) Program through a WAWA permit.  Any 
project that has the potential to impact a wetland ≥ 2 hectare (ha) in size, and / or its 
regulated 30 m buffer, must be registered through the Environmental Impact Assessment 
Regulation [87-83] of the New Brunswick Clean Environment Act [R.S.N.B. 1973, c. C-6].  
New Brunswick’s fish-bearing wetlands and watercourses are also afforded protection 
under Section 35(2) of the Fisheries Act [R.S.C., 1985, c. F-14] administered by the 
Department of Fisheries and Oceans (DFO), through a Harmful Alteration, Disruption, or 
Destruction (HADD) of fish habitat authorization.  It is the proponent’s responsibility to 
ensure that these features are properly determined through due diligence investigations 
and that all necessary permits, authorizations, etc. are obtained prior to any impact.  
Failure to do so could result in fines and remediation if a wetland and / or watercourse is 
impacted without proper approvals in place. 

A no-net-loss approach to wetlands, which New Brunswick has adopted, acknowledges 
that alterations will continue to occur, both naturally and through necessary and beneficial 
human activities.  The approach, which does not consider project economics, applies to 
all wetlands ≥ 1 ha and strives to preserve wetland functions and values and the benefits 
that are derived from them.  The Federal and Provincial government’s wetland preference 
hierarchy is shown in Figure 2.  Avoidance is preferred and is achieved by choosing an 
alternate project, alternative project design, or alternate development site.  Minimization 
is the reduction of adverse effects of development on wetland functions and values at all 
project stages to the smallest degree possible and must always be undertaken when 
impacting a wetland.  Compensation, which ‘makes up’ for unavoidable wetland loss or 
damage, is required for any and all wetland function and value that is impacted by a 
project.  Wetland compensation ratios are established by the NBDELG.  A Wetland 
Functional Assessment (WFA) may also be required to determine wetland functions, 
values, and benefits and assess the required compensation ratio. 
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Figure 1.  Aerial photograph showing the location of PID 00412189 in west Saint John, 
New Brunswick being considered for the Burchill Wind Project. 
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Figure 2.  Federal and Provincial Government’s preference hierarchy.  Based on reports 
by Bond et al. [1992], Environment Canada [1996], Milko [1998], Cox and Grose [2000], 
and the Interagency Workshop on Wetland Restoration [Undated]. 

1.1.1 Definitions 

As defined under the New Brunswick Clean Water Act [S.N.B. 1989, c. C-6.1], a 
watercourse: 

means the full width and length, including the bed, banks, sides and shoreline, 
or any part, of a river, creek, stream, spring, brook, lake, pond, reservoir, canal, 
ditch or other natural or artificial channel open to the atmosphere, the primary 
function of which is the conveyance or containment of water whether the flow 
be continuous or not. 

The NBDELG considers watercourses to include any incised channel ≥ 0.5 m wide that 
displays a rock or soil bed. 
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As defined under the New Brunswick Clean Environment Act [R.S.N.B. 1973, c. C-6], a 
wetland: 

means land that (a) either periodically or permanently, has a water table at, 
near or above the land’s surface or that is saturated with water, and (b) 
sustains aquatic processes as indicated by the presence of hydric soils, 
hydrophytic vegetation and biological activities adapted to wet conditions. 

1.2 SCOPE OF WORK 

The Burchill Wind Project is being proposed for a portion of the 1 658 ha parcel of Crown 
land adjacent to the Spruce Lake Industrial Park (i.e., PID 00412189; Figure 1).  It is 
expected that 5 to 10 turbines (Figure 3) with a total installed generating capacity between 
20 MegaWatts (MW) and 42 MW will be erected at the site and subsequently be 
connected to Saint John Energy’s electrical grid.  As per the Environmental Impact 
Assessment Regulation [87-83] of the New Brunswick Clean Environment Act [R.S.N.B. 
1973, c. C-6], any wind farm project exceeding 3 MW of installed capacity must undergo 
EIA review.  Part of the assessment of potential environmental impacts of the Burchill Wind 
Project includes the assessment of watercourses and wetlands. 

The scope of work was to: 

 visit the survey area to identify the presence of watercourses, rare plants, and 
wetlands; 

 ground-truth, or aerially interpret with spot ground-truthing, the flowpaths of 
watercourses within the survey area; 

 ground-truth, or aerially interpret with spot ground-truthing, the boundaries of 
wetlands within the survey area; 

 complete wetland functional assessments for wetlands ≥ 0.5 ha; 

 identify the location and abundance of rare plants within the survey area; and 

 generate a report, complete with maps, describing the results of the watercourse 
delineations, rare plant survey, wetland delineations, and wetland functional 
assessments. 
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Figure 3.  Aerial photograph showing up to ten turbines on the lands in west Saint John, 
New Brunswick being considered for the Burchill Wind Project. 
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2.0 METHODOLOGY 

2.1 WATERCOURSE DELINEATIONS 

2.1.1 Desk-Top Assessment 

A desk-top assessment of watercourses that may be present at the site is completed by 
reviewing GeoNB’s online maps.  The GeoNB database includes watercourses that 
appear on 1:10 000 scale maps.  The watercourses included are those that are on file with 
the NBDELG and the New Brunswick Department of Natural Resources and Energy 
Development (NBDNRED).  Topographic and LIght Detection And Ranging (LIDAR) maps 
are also reviewed to determine where potential watercourses may be present on the site. 

2.1.2 Field Assessment 

Watercourses are delineated in the field by first walking the perimeter of the subject area.  
Potential watercourses are flagged at that time.  Later, the potential watercourses are 
followed into the subject area to confirm their identification and determine their extent.  
Generally, location measurements (i.e., latitude and longitude) are made every 5 m to 
10 m along the flowpath.  Assessment of watercourses includes collecting the following 
information: 

 average width; 

 average depth; 

 substrate materials; 

 flow conditions (i.e., ephemeral or perennial); 

 streamside vegetation; and 

 fish presence. 

2.2 RARE PLANT SURVEY 

The Atlantic Canada Conservation Data Centre (ACCDC) maintains a comprehensive list 
of plant and animal species for New Brunswick.  That list includes a conservation status 
rank and legal status.  The conservation status rank is assessed by the ACCDC in 
collaboration with other experts. 

A rare plant survey is done to determine the presence and locations of any rare plant 
species and rare vegetation communities.  Random meander searches are typically 
conducted throughout a growing season because the best time to identify specific plants 
varies (e.g., budding stage, flowering stage, moisture conditions, maturity, etc.).  During 
the searches, a complete list of vegetation in the area is compiled. 

The conservation ranks for species identified in the field are obtained from the ACCDC 
database.  Those ranks are then used to assess the rarity of the species observed.  The 
locations of any rare plants observed in the field are recorded along with their approximate 
density. 
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2.3 WETLAND DELINEATIONS 

2.3.1 Desk-Top Assessment 

A desk-top assessment of wetlands that may be present at the site is completed by 
reviewing GeoNB’s online maps.  The GeoNB database includes wetlands that appear on 
1:10 000 scale maps.  The wetlands included are those that are on file with the NBDELG 
and the NBDNRED.  Topographic and LIDAR maps are also reviewed to determine where 
potential wetlands may be present on the site. 

2.3.2 Field Assessment 

Fundy Engineering’s process for delineating a wetland boundary is based upon the United 
States Army Corps of Engineers (USACE) Wetlands Delineation Manual [Environmental 
Laboratory, 1987], the USACE [2008] regional supplement, and Tiner [1999].  We base 
our assessments on the New Brunswick Clean Environment Act [R.S.N.B. 1973, c. C-6] 
definition of a wetland (i.e., Section 1.1.1). 

We use three criteria for delineating wetland boundaries.  Based on this approach, an area 
is deemed a wetland based on the presence of: 

 wetland hydrology; 

 wetland hydrophytic vegetation; and 

 wetland hydric soils. 

The three criteria noted above are not required to be perennially present for an area to be 
deemed a wetland.  For example, wetland hydrology may not exist during a drought or 
vegetation may not be present if the wetland has been impacted by infilling.  The three 
criteria are discussed in detail below. 

2.3.2.1 Hydrology 

The Environmental Laboratory [1987], defines wetland hydrology as comprising all 
hydrological characteristics of areas that are periodically inundated or have soils saturated 
to the surface at some time during the growing season (i.e., the period between the last 
spring killing frost and the first fall killing frost, which is dependent on local climate and 
geography). 

There are primary and secondary hydrological indicators and areas deemed as wetland 
should have one primary and two or more secondary indicators present in conjunction with 
the other two wetland criteria (i.e., wetland hydrophytic vegetation and wetland hydric 
soils). 

Primary indicators of wetland hydrology may include, but are not limited to: 

 ponded water; 

 saturated soils; 

 water marks on woody vegetation, fixed objects, etc.; 

 drift lines; 
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 sediment and debris deposits on the surface, vegetation, etc.; and 

 drainage patterns, such as channels, scours, etc. 

In addition to the primary indicators, there are a variety of secondary wetland hydrology 
indicators.  Secondary indicators include, but are not limited to: 

 oxidized root channels in the upper 30 cm of the soil profile; 

 water-stained leaves; 

 local soil survey hydrology data; 

 the faculative-neutral test of the vegetation as described in detail by Environmental 
Laboratory [1987]; and 

 salt deposits, mud casts, and surface soil cracks. 

2.3.2.2 Hydric Soils 

Hydric soils are defined as those that formed under conditions of saturation, flooding, or 
ponding long enough during the growing season to develop anaerobic conditions in the 
upper part [USDA-NRCS, 2003].  Primary indicators of wetland hydric soils may include, 
but are not limited to, the presence of: 

 organic soils (i.e., histosols), such as peats and mucks; 

 histic epipedons; 

 sulfidic material (i.e., emits an odour of rotten eggs); 

 aquic or peraquic moisture regimes (i.e., soils saturated by groundwater); 

 reducing conditions; 

 soil colours indicative of hydric soils (e.g., gleyed soils, bright mottles, low matrix 
chroma, etc.); 

 iron and manganese concretions; 

 high organic matter in the surface horizon; 

 streaking of subsurface horizons by organic matter; and 

 organic pans. 

Hydric soils are assessed in the field by excavating test pits using a shovel.  Notes on the 
soil horizons present and the depth located within the pit(s) are noted.  The matrix colour 
and mottle colour, if present, of the soils are determined using Munsell Soil Colour Charts 
[Gretag-Macbeth, 2000]. 

2.3.2.3 Hydrophytic Vegetation 

Hydrophytic vegetation is defined as the sum total of macrophytic plant life that occurs in 
areas where the frequency and duration of inundation or soil saturation produce 
permanent or periodically saturated soils of sufficient duration to exert a controlling 
influence on the plant species present [Environmental Laboratory, 1987].  Hydrophytic 
vegetation should be the dominant plant type and is characterized by the dominant species 
that comprises the plant community. 
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2.3.2.4 Boundary Delineation 

The wetland perimeter is delineated by assessing the relationship between hydrological 
indicators, hydrophytic vegetation, and hydric soils.  Each datum point in the field, spaced 
about 5 m apart, is collected using a handheld Global Positioning System (GPS) unit with 
an estimated accuracy rating of ± 3 m. 

2.4 WETLAND FUNCTIONAL ASSESSMENTS 

For this Work, WFAs were only completed on wetlands ≥ 0.5 ha in size and / or those 
wetlands considered distinctive. 

2.4.1 WESP-AC Model 

The NBDELG requires that a WFA be conducted using the Wetland Ecosystem Services 
Protocol for Atlantic Canada (WESP-AC), which is a standardized method for assessing 
some of the important natural functions of all types of wetlands in Atlantic Canada.  WESP-
AC generates normalized scores (i.e., 0 to 10) and ratings (i.e., Lower, Moderate, and 
Higher) for each function / attribute of a wetland and does so in a consistent and 
transparent manner.  The scores and ratings are used by the Regulator(s) to inform their 
decisions regarding avoidance, minimization, and replacement. 

The, “NB_WESP-AC_Nontidal_Calculator_SingleSite_23July2018_protected.xlsx” model 
was used for the wetland functional assessments described herein [NBDELG, 2018].  The 
NonTidal, versus the Tidal, model was chosen because the wetlands are located above 
the head of tide.  The supplementary data contained in SuppInfo_Nontidal_WESP-AC.xlsx 
file were also used for the assessment. 

Non-tidal wetlands are vegetated wetlands that do not experience a fluctuation in their 
surface water levels at any time of the year as a result of oceanic tides.  They are 
commonly categorized as a swamp, marsh, bog, or fen. 

After completing a desk-top assessment and a field assessment, input data are used by 
the logic models programmed within the WESP-AC Excel® spreadsheets to calculate 
normalized scores and ratings for each of the wetland attributes summarized in Table 1. 

Table 1.  Wetland functions and other attributes scored by NonTidal WESP-AC in Atlantic 
Canada.  After NBDELG [2018]. 

Function or Attribute Definition Potential Benefits 

Hydrologic Functions 

 Water storage and delay The effectiveness for storing runoff or delaying 
the downslope movement of surface water for 
long or short periods 

Flood control and maintain ecological 
systems 

 Stream flow support The effectiveness for contributing water to 
streams especially during the driest part of a 
growing season 

Support fish and other aquatic life 

Water Quality Maintenance Functions 

 Water cooling The effectiveness for maintaining or reducing 
temperature of downslope waters 

Support coldwater fish and other 
aquatic life 
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Function or Attribute Definition Potential Benefits 

 Sediment retention and 
stabilization 

The effectiveness for intercepting and filtering 
suspended inorganic sediments, thus allowing 
their deposition, as well as reducing energy of 
waves and currents, resisting excessive 
erosion, and stabilizing underlying sediments 
or soil 

Maintain quality of receiving waters and 
protect shoreline structures from 
erosion 

 Phosphorus retention  The effectiveness for retaining phosphorus for 
long periods (> 1 growing season) 

Maintain quality of receiving waters 

 Nitrate removal and retention The effectiveness for retaining particulate 
nitrate and converting soluble nitrate and 
ammonium to nitrogen gas while generating 
little or no nitrous oxide (a potent greenhouse 
gas) 

Maintain quality of receiving waters 

 Organic nutrient export The effectiveness for producing and 
subsequently exporting organic nutrients 
(mainly carbon), either particulate or dissolved 

Support food chains in receiving waters 

Ecological Habitat Functions 

 Fish habitat The capacity to support an abundance and 
diversity of native fish (both anadromous and 
resident species) 

Support recreational and ecological 
values 

 Aquatic invertebrate habitat The capacity to support or contribute to an 
abundance or diversity of invertebrate animals, 
which spend all or part of their life cycle 
underwater or in moist soil and includes 
dragonflies, midges, clams, snails, water 
beetles, shrimp, aquatic worms, and others 

Support salmon and other aquatic life 
and maintain regional biodiversity 

 Amphibian and reptile habitat The capacity to support or contribute to an 
abundance or diversity of native frogs, toads, 
salamanders, and turtles 

Maintain regional biodiversity 

 Waterbird feeding habitat The capacity to support or contribute to an 
abundance or diversity of waterbirds that 
migrate or winter, but do not breed in the 
region 

Support hunting and ecological values 
and maintain regional biodiversity 

 Waterbird nesting habitat The capacity to support or contribute to an 
abundance or diversity of waterbirds that nest 
in the region 

Maintain regional biodiversity 

 Songbird, raptor, and mammal 
habitat 

The capacity to support or contribute to an 
abundance or diversity of native songbird, 
raptor, and mammal species and functional 
groups, especially those that are most 
dependent on wetlands or water 

Maintain regional biodiversity 

 Native plant habitat and 
pollinator habitat 

The capacity to support or contribute to a 
diversity of native, hydrophytic, vascular plant 
species, communities, and / or functional 
groups, as well as the pollinating insects linked 
to them 

Maintain regional biodiversity and food 
chains 

 Public use and recognition* Prior designation of the wetland, by a natural 
resource or environmental agency, as some 
type of special protected area; also, the 
potential and actual use of a wetland for low-
intensity outdoor recreation, education, or 
research 

Commercial and social benefits of 
recreation and protection of prior public 
investments 

NOTES: 
*A wetland benefit that is not considered a function 
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2.4.2 Desk-Top Assessment 

A desk-top assessment is completed prior to visiting the wetland.  Aerial images and data 
from various sources, such as Google Earth, are consulted in order to answer 38, mostly 
multiple-choice, questions about the wetland. 

2.4.3 Field Assessment 

After the desk-top assessment is completed, the wetland is visited.  Field observations 
and discussions with the landowner(s) are used to answer 66 specific questions related to 
the wetland.  A stressor datasheet is also completed. 

2.5 ASSESSORS 

Matt Alexander, Ph.D., P.Geo., EP and Derrick Mitchell, B.Sc.F., R.P.F. completed the 
watercourse and wetland assessments described herein.  Derrick took the WESP-AC 
training in July 2016 in Fredericton, New Brunswick where the instructor was Dr. Paul 
Adamus.  Matt attended the WESP-AC training session held on 12 and 13 September 
2016 in Aulac, New Brunswick where the instructor was Dr. Paul Adamus.  Derrick and 
Matt have both completed hundreds of wetland delineations in New Brunswick, Nova 
Scotia, and Prince Edward Island. 
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3.0 SITE DESCRIPTION 

3.1 SURVEY AREA 

Based on preliminary turbine sighting studies, Natural Forces identified lands where 
watercourse and wetland surveys were required (i.e., the survey area).  Initially, this 
included the following: 

 30 m buffers along roads required to access turbine sites during construction and 
operation; 

 30 m buffers along powerline easements; 

 30 m buffers around substations and ancillary equipment; and 

 150 m buffers around turbine bases. 

Following discussions with the Regulatory Authorities (i.e., representatives with the 
NBDELG, NBDNRED, and the Canadian Wildlife Institute), the buffers around the 
proposed turbine bases were increased from 150 m to 300 m; however, this was done late 
in the field season.  Therefore, this Work involved ground-truthing delineation exercises 
within the initial survey area and aerial photo interpretation and LIDAR interpretation with 
spot ground-truthing delineation exercises within the expanded survey area (i.e., from 
150 m to 300 m from the turbine bases).  It is expected that additional ground-truthing 
delineation exercises will be done in spring 2020 to confirm the aerial interpretation with 
spot ground-truthing delineation exercises. 

Figure 4 shows the survey areas on the Project lands.  The total area of lands where 
ground-truthing delineation exercises were completed is approximately 315 ha while the 
total area of lands where aerial interpretation with spot ground-truthing delineation 
exercises were completed is about 215 ha (i.e., total survey area ~ 530 ha).  Some 
delineation work was also completed outside of the survey areas. 
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Figure 4.  Aerial photograph showing the survey areas on the lands in west Saint John, 
New Brunswick being considered for the Burchill Wind Project. 
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3.2 HABITAT TYPES OBSERVED 

The survey area is located in the Fundy Coastal Ecodistrict of the Fundy Coast Ecoregion 
[Ecosystem Classification Working Group, 2007].  The Fundy Coast Ecoregion spans the 
entire southern coastline of New Brunswick along the Bay of Fundy from the east side of 
Passamaquoddy Bay to the east side of Shepody Bay.  A mainly coniferous forest, 
dominated by red spruce, balsam fir, black spruce, white spruce, and tamarack, thrives in 
the cool, moist climate of the Ecoregion.  Cedar is a dominant species in the limestone-
derived soils around Saint John.  The most common hardwood species include heart-
leaved birch, mountain ash, red maple, and some yellow birch.  The Fundy Coast 
Ecoregion also has a rich diversity of wetlands. 

In addition to wetlands, five general types of habitat were observed across the Project site.  
The dominant species observed within each habitat are summarized in Table 2.  
Photographs are provided in Figure 5 through Figure 13. 

Table 2.  Habitat types observed, including dominant species, on the lands in west Saint 
John, New Brunswick being considered for the Burchill Wind Project. 

Habitat Type Stratum Dominant Species 

Type 1 – Shrub land 

Trees  No trees 

Shrubs

 Green alder, 30% 

 White meadowsweet, 30% 

 Bebb’s willow, 25% 

 Shrubby cinquefoil, 5% 

Herbs
 Meadow hawkweed, 10% 

 Canada goldenrod, 5% 

Moss  No moss 

Type 2 – Mixed softwood 
aged 50 to 100yrs+ 

Trees
 Balsam fir, 40% 

 Red spruce, 25% 

 Heart-leaved birch, 15% 

Shrubs  Balsam fir, 5% 

Herbs

 Common wood fern, 5% 

 Mountain wood fern, 5% 

 Wild-Lily-of-the-valley, 5% 

 Wild sarsaparilla, 2% 

Moss
 Red-stemmed feather moss, 25% 

 Three-toothed whipwort, 25% 

Type 3 - Dry with rocky 
outcrops 

Trees

 Red spruce, 40% 

 Balsam fir, 25% 

 Eastern white cedar, 5% 

 Heart-leaved birch, 5% 

Shrubs

 Heart-leaved birch, 10% 

 Balsam fir, 5% 

 Eastern white cedar, 5% 

 Red spruce, 5% 
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Habitat Type Stratum Dominant Species 

Herbs
 Bunchberry, 5% 

 Wild sarsaparilla, 2% 

Moss
 Red-stemmed feather moss, 60% 

 Reindeer lichen, 20% 

Type 4 – Dry with mixed 
softwood and rocky 
outcrops 

Trees
 Red spruce, 75% 

 Balsam fir, 10% 

Shrubs
 Sheep laurel, 5% 

 Red spruce, 2% 

Herbs  Bunchberry, 5% 

Moss
 Red-stemmed feather moss, 50% 

 Three-toothed whipwort, 10% 

 Dicranum sp., 5% 

Type 5 – Mixed softwood 

Trees

 Red spruce, 60% 

 Balsam fir, 15% 

 Heart-leaved birch, 5% 

 Tamarack, 5% 

Shrubs

 Red spruce, 20% 

 Mountain holly, 10% 

 Balsam fir, 5% 

 Sheep laurel, 2% 

 Late lowbush blueberry, 1% 

Herbs  No herbs 

Moss
 Red-stemmed feather moss, 90% 

 Reindeer lichen, 5% 

 

Figure 5.  Photograph showing an example of shrub land habitat (i.e., Type 1) observed 
on the lands in west Saint John, New Brunswick being considered for the Burchill Wind 
Project. 
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Figure 6.  Photograph showing another example of shrub land habitat (i.e., Type 1) 
observed on the lands in west Saint John, New Brunswick being considered for the Burchill 
Wind Project. 

 

Figure 7.  Photograph showing an example of the mixed softwood aged 50 to 100+ years 
habitat (i.e., Type 2) observed on the lands in west Saint John, New Brunswick being 
considered for the Burchill Wind Project. 



P a g e  | 17 
 

 Watercourse & Wetland Assessment 
 13972:  Burchill Wind Project 
 29 November 2019 

 

Figure 8.  Photograph showing another example of the mixed softwood aged 50 to 100+ 
years habitat (i.e., Type 2) observed on the lands in west Saint John, New Brunswick being 
considered for the Burchill Wind Project. 

 

Figure 9.  Photograph showing an example of dry with rocky outcrops habitat (i.e., Type 
3) observed on the lands in west Saint John, New Brunswick being considered for the 
Burchill Wind Project. 
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Figure 10.  Photograph showing an example of dry with rocky outcrops habitat (i.e., Type 
3) observed on the lands in west Saint John, New Brunswick being considered for the 
Burchill Wind Project. 

 

Figure 11.  Photograph showing an example of dry with mixed softwood and rocky 
outcrops habitat (i.e., Type 4) observed on the lands in west Saint John, New Brunswick 
being considered for the Burchill Wind Project. 
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Figure 12.  Photograph showing another example of dry with mixed softwood and rocky 
outcrops habitat (i.e., Type 4) observed on the lands in west Saint John, New Brunswick 
being considered for the Burchill Wind Project. 

 

Figure 13.  Photograph showing an example of mixed softwood habitat (i.e., Type 5) 
observed on the lands in west Saint John, New Brunswick being considered for the Burchill 
Wind Project. 
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4.0 WATERCOURSE DELINEATIONS 

4.1 DESK-TOP ASSESSMENT 

GeoNB mapping shows four named watercourses within the boundaries of the overall site 
(Figure 14): 

 Burchill’s Brook; 

 Frenchman’s Creek; 

 Mill Creek; and  

 Marsh Brook. 

All are second order watercourses.  Burchill’s Brook and Frenchman’s Creek fall within 
the Musquash River watershed whereas Mill Creek and Marsh Brook drain directly to the 
Bay of Fundy.  Although not confirmed through field assessments, it is believed that the 
main stems of all these watercourses are salmonid-bearing and support fish habitat. 

There are also several unnamed watercourses that appear within the GeoNB mapping 
database (Figure 14). 
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Figure 14.  Mapped watercourses present on the lands in west Saint John, New Brunswick 
being considered for the Burchill Wind Project. 
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4.2 FIELD ASSESSMENTS 

Depth to bedrock across the Project lands is typically only a few centimetres below the 
surface and the soils atop the bedrock are poorly drained clays.  As a result, many 
watercourses are present on the lands.  Watercourses were delineated in the field 
between 19 August 2019 and 15 October 2019.  Those watercourses are shown in Figure 
15 and Table 3 summarizes their characteristics.  Photographs of the watercourses are 
provided in Appendix I, which includes all photographs taken during the field program. 

Overall, 74 watercourses were identified and delineated within the survey area.  Most of 
the watercourses delineated are ephemeral and likely do not support fish and / or fish 
habitat.  Other than Burchill’s Brook (BB), Frenchman’s Creek (FC), Mill Creek (MC), and 
Marsh Brook (MB), the only watercourse delineated in the field where fish were observed 
was Maguires Cove Brook (MCB).  Several brook trout (Salvelinus fontinalis) were 
observed in pools below the outlet from the wetland connected to MCB. 
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Figure 15.  Watercourses delineated in the field within the survey area on the lands in west Saint John, New Brunswick being 
considered for the Burchill Wind Project. 
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Table 3.  Characteristics of the watercourses identified within the survey area on the lands in west Saint John, New Brunswick being considered for the Burchill Wind Project. 

Map ID Unique ID Width (cm) Depth (cm) Substrate Flow 
Streamside 
Vegetation 

Fish Presence 
(Observed / Possible / 
Unlikely) 

Comments 

1 BB 100 to 300 15 to 100+ Cobble with sand and gravel Perennial Good Observed  

2 BB-Trib1 60 to 180 5 to 15 
Exposed bedrock and angular cobble to boulders with 
heavy siltation in between 

Perennial Excellent Possible Considerable woody debris 

3 BB-Trib1A 

15 to 90 5 to 15 
Exposed bedrock and angular rocks with heavy siltation 
in between 

Ephemeral Excellent Unlikely Woody debris and overhanging vegetation are extensive 

4 BB-Trib1B 

5 BB-Trib1C 

6 BB-Trib1D 

7 BB-Trib1E 

8 BB-Trib1F 

9 BB-Trib1G 

10 BB-Trib1H 

11 BB-Trib1I 

12 BB-Trib1J 

13 BB-Trib1K 

14 BB-Trib1L 

15 BB-Trib1M 

16 BB-Trib1N 

17 BB-Trib2 10 to 15 5 Silt and some exposed bedrock Ephemeral Good Unlikely At the top of the slope it flows for about 30 m before gong subterranean and the channel is lost 

18 BB-Trib3 20 to 30 10 Silt and some exposed bedrock Ephemeral Fair Unlikely Flows through an open forest area that has a large deer / moose hunting blind adjacent to it 

19 BB-Trib4 

10 to 20 5 to 10 Silt and exposed bedrock Ephemeral Good Unlikely Deeply incised channels and flows down a steep bank to Burchill’s Brook 20 BB-Trib4A 

21 BB-Trib4B 

22 BB-Trib5 30 to 120 10 to 25 Silt with some exposed angular cobble and boulders Perennial Good Unlikely Wetlands and groundwater are the source of this watercourse 

23 BB-Trib5A-1 30 5 to 10 Silt Ephemeral Good Unlikely  

24 BB-Trib5A-2 60 to 150 10 to 40 Silt and angular cobble and boulders Perennial Good Unlikely Ditch along the eastern side of Burchill Road that collects water from several watercourses and 
wetlands 

25 BB-Trib5B 

30 5 to 10 Silt Perennial Good Unlikely Drains water from eastern side of Burchill Road to the western side 26 BB-Trib5C 

27 BB-Trib5D 

28 BB-Trib5E 30 5 to 10 Silt Ephemeral Good Unlikely  

29 BB-Trib5F 45 5 Silt Ephemeral Good Unlikely Flows along an old woods road (i.e., within former wheel ruts) 

30 BB-Trib5F1 30 5 to 10 Silt Ephemeral Good Unlikely  

31 BB-Trib6 

30 to 50 10 Silt Ephemeral Good Unlikely  
32 BB-Trib6A 

33 BB-Trib6B 

34 BB-Trib6C 

35 BB-Trib7 30 to 250 5 to 30 Mostly silt with pebbles to boulders intermixed Perennial Excellent Possible Considerable woody debris; picks up groundwater along its highly sinuous flowpath 

36 BB-Trib7A 10 to 60 5 to 15 Silt with some exposed angular cobble to boulders Ephemeral Excellent Unlikely 
A small forested wetland is the source, but collects groundwater as it flows and is subterranean in 
some locations 

37 BB-Trib7B 10 to 50 5 to 15 Silt Ephemeral Excellent Unlikely Collects water from old-growth cedar stand; considerable woody debris 

38 FC-Trib1 30 to 200 10 to 50 Silt with some cobble to boulders in steeper gradients Perennial Fair Likely Drains pond with former beaver activity 
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Map ID Unique ID Width (cm) Depth (cm) Substrate Flow Streamside 
Vegetation 

Fish Presence 
(Observed / Possible / 
Unlikely) 

Comments 

39 FC-Trib1A 10 to 50 5 to 10 Silt Ephemeral Fair Unlikely  

40 FC-Trib1C 

10 to 80 5 to 10 Silt Ephemeral Excellent Unlikely Drains surfacewater runoff and groundwater from upgradient quarry / gravel pit; excellent 
streamshade and considerable woody debris 

41 FC-Trib1D 

42 FC-Trib1E 

43 FC-Trib1F 

44 FC-Trib1G 

45 FC-Trib1H 

46 FC-Trib2 To be confirmed in Spring 2020 Ephemeral  Unlikely  

47 FC-Trib2A To be confirmed in Spring 2020 Ephemeral  Unlikely  

48 MC-Trib1A-1 

100 5 to 10 Cobble and gravel Ephemeral Good Unlikely  
49 MC-Trib1A-2 

50 MC-Trib1A-3 

51 MC-Trib1A-4 

52 MC-Trib1B 75 to 100 10 to 20 Sand and silt Perennial Good Possible  

53 MC-Trib1C 30 to 250 5 to 40 Silt and angular cobbles and boulders Perennial Excellent Possible Considerable woody debris; wetlands are its source 

54 MC-Trib1C-1 30 to 45 5 to 25 Silt and angular gravel to boulders Ephemeral Good Unlikely  

55 MC-Trib1C-2 30 to 45 5 to 25 Silt and angular gravel to boulders Ephemeral Good Unlikely Drains a large wetland to Mill Creek; flows across the Pipeline ROW road 

56 MC-Trib1E 30 to 45 5 to 25 Silt and angular gravel to boulders Ephemeral Good Unlikely  

57 MC-Trib1F 30 to 45 5 to 25 Silt and angular gravel to boulders Ephemeral Good Unlikely  

58 MCB 120 to 300 10 to 45 Fines with angular gravel to boulders Perennial Excellent Observed Considerable woody debris; brook trout were observed 

59 MCBW-Trib1 50 to 150 5 to 20 Silt with angular gravel to boulders Ephemeral Good Unlikely Considerable number of downed trees and woody debris; flows through a mature cedar forest 

60 MCBW-Trib1A 50 to 150 5 Silt with angular gravel to boulders Ephemeral Good Unlikely Sourced from an upslope forested wetland 

61 MCBW-Trib1B 50 to 150 5 Silt with angular gravel to boulders Ephemeral Good Unlikely Considerable woody debris; flows down steep bank 

62 MCBW-Trib2 50 to 200 5 Silt with angular gravel to boulders Ephemeral Good Unlikely Dry at time of delineation 

63 MCBW-Trib3 50 to 300 5 to 15 Silt with angular gravel to boulders Ephemeral Good Unlikely In some locations the watercourse appears to flow adjacent to an old roadbed 

64 OD-Ditch 60 to 100 5 Silt and garbage Ephemeral Fair Unlikely Drainage ditch adjacent to roadway into former dumping area; drains to ditch along Burchill Road 

65 WC-01-A 
30 to 45 5 to 10 Silt with some angular cobble and boulders Ephemeral Fair Unlikely Flows along the surface in some areas and subterranean in others; some water flow comes from 

drainage ditch along Burchill Road 66 WC-01-B 

67 WC-02-A 
40 to 250 10 to 20 Silt and angular cobbles and boulders Ephemeral Good Unlikely Follows a portion of an old woods road; sourced by a forested wetland; some portions of channel are 

subterranean 68 WC-02-B 

69 WC-03 60 to 100 5 to 10 Silt and angular cobbles and boulders Ephemeral Excellent Unlikely  

70 WC-04 20 to 60 5 to 15 Silt and angular cobbles and boulders Ephemeral Good Unlikely  

71 WC-05 30 to 70 5 to 15 Silt Ephemeral Good Unlikely Appears to be sourced by the drainage ditch along the western side of Burchill Road; flows into the 
woods, flows through the woods, then back alongside the road 

72 WC-06 20 to 40 5 to 15 Silt Ephemeral Good Unlikely Sourced from ditch along Burchill Road and drains to wetland 

73 WC-07 20 to 40 5 to 10 Silt Ephemeral Good Unlikely A tributary to Maguires Cove Brook 

74 WC-08 20 to 50 10 to 15 Silt Ephemeral Excellent Unlikely  
NOTES: 
*BB = Burchill’s Brook; Trib = Tributary; FC = Frenchman’s Creek; MB = Marsh Brook; MC = Mill Creek; MCB = Maguires Cove Brook; MCBW = Maguires Cove Brook Wetland; PH = Paddy’s Hill; PLE = PipeLine East; PLW = PipeLine West; WC = Watercourse; 
OD = Old Dump 
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4.2.1 Burchill Road Culvert Locations 

Noticeable culverts below Burchill Road were recorded during the field assessments.  A 
summary of those culverts is provided in Table 4. 

Table 4.  Summary of culverts observed below Burchill Road in west Saint John, New 
Brunswick. 

Culvert 
Inside 

diameter (mm) 
Material Latitude Longitude Comments 

1 450 Concrete 45°10'27.34"N 66°12'22.73"W  

2 450 Concrete 45°10'29.72"N 66°12'23.68"W  

3 450 Concrete 45°10'32.30"N 66°12'25.40"W  

4 1 800 Corrugated steel 45°10'36.44"N 66°12'30.51"W 
Conveys mainstem of Burchill’s 
Brook 

5 310 Concrete 45°10'56.95"N 66°12'25.63"W Considerably undersized 

6 450 Concrete 45°11'11.62"N 66°12'27.62"W 
Conveys tributary of Frenchman’s 
Creek; likely undersized; full of 
woody debris 
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5.0 RARE PLANTS 

5.1 FIELD ASSESSMENT 

A vegetation survey was conducted across the Project site between 10 June 2019 and 15 
October 2019 to determine the presence and locations of any rare plant species and rare 
vegetation communities.  All told, 294 plant species were identified on the property (Table 
5).  According to ACCDC databases, five of those species are considered rare: 

 purple false foxglove (Agalinis purpurea); 

 coastal sedge (Carex exilis); 

 Wiegand’s sedge (Carex wiegandii); 

 Loesel’s twayblade (Liparis loeselii); and 

 cloudberry (Rubus chamaemorus). 

Interpretation of the ACCDC S-rank system is provided in Table 6.  Figure 16 shows the 
general location of the rare plants observed at the Project site and the population density.  
More detailed information is included in the sections that follow. 

Table 5.  Flora species observed on the lands in west Saint John, New Brunswick being 
considered for the Burchill Wind Project.  Red shaded entries indicate rare or sensitive 
species. 

Common Name Scientific Name SRank SRankDate Sgsrank 

Balsam fir Abies balsamea S5 2015 07 15 Secure 

Striped maple Acer pensylvanicum S5 2015 07 15 Secure 

Red maple Acer rubrum S5 2015 07 15 Secure 

Mountain maple Acer spicatum S5 2015 07 15 Secure 

Common yarrow Achillea millefolium SNA 1999 11 29 Exotic 

Bishop's goutweed Aegopodium podagraria SNA 2015 07 15 Exotic 

Purple false foxglove Agalinis purpurea S1 2015 07 15 May Be At Risk 

Redtop Agrostis gigantea SNA 2015 07 15 Exotic 

Rough bent grass Agrostis scabra S5 2015 07 15 Secure 

Northern water plantain Alisma triviale S5 2015 07 15 Secure 

Speckled alder Alnus incana S5 2015 07 15 Secure 

Green alder Alnus viridis S5 2015 07 15 Secure 

Woodland angelica Angelica sylvestris SNA 2015 07 15 Exotic 

Field pussytoes Antennaria neglecta SNA 2002 11 12 Exotic 

Wild sarsaparilla Aralia nudicaulis S5 2015 07 15 Secure 

Common lady fern Athyrium filix-femina S5 2015 07 15 Secure 

Three-toothed whipwort Bazzania Tricrenata SU 2015 03 25  

Yellow birch Betula alleghaniensis S5 2015 07 15 Secure 

Heart-leaved birch Betula cordifolia S5 2015 07 15 Secure 

Nodding beggarticks Bidens cernua S5 2015 07 15 Secure 

Devil's beggarticks Bidens frondosa S5 2015 07 15 Secure 

Bluejoint reed grass Calamagrostis canadensis S5 2015 07 15 Secure 

Chee reed grass Calamagrostis epigeios SNA 2015 07 15 Exotic 

Hedge false bindweed Calystegia sepium S5 2015 07 15 Secure 

Pennsylvania bittercress Cardamine pensylvanica S5 2015 07 15 Secure 
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Common Name Scientific Name SRank SRankDate Sgsrank 

Black sedge Carex arctata S5 2015 07 15 Secure 

Golden sedge Carex aurea S4 2015 07 15 Secure 

Brownish sedge Carex brunnescens S5 2015 07 15 Secure 

Silvery sedge Carex canescens S5 2015 07 15 Secure 

Chestnut sedge Carex castanea S4 2015 07 15 Secure 

Crawford's sedge Carex crawfordii S5 2015 07 15 Secure 

Hidden-scaled sedge Carex cryptolepis S4 2015 07 15 Secure 

White-edged sedge Carex debilis S5 2015 07 15 Secure 

Two-seeded sedge Carex disperma S5 2015 07 15 Secure 

Star sedge Carex echinata S5 2015 07 15 Secure 

Coastal sedge Carex exilis S3 2015 07 15 Secure 

Yellow sedge Carex flava S5 2015 07 15 Secure 

Graceful sedge Carex gracillima S5 2015 07 15 Secure 

Nodding sedge Carex gynandra S5 2015 07 15 Secure 

Bladder sedge Carex intumescens S5 2015 07 15 Secure 

Slender sedge Carex lasiocarpa S5 2015 07 15 Secure 

Bristly-stalked sedge Carex leptalea S5 2015 07 15 Secure 

Finely-nerved sedge Carex leptonervia S5 2015 07 15 Secure 

Sallow sedge Carex lurida S5 2015 07 15 Secure 

Boreal bog sedge Carex magellanica S5 2015 07 15 Secure 

Smooth black sedge Carex nigra S4S5 2015 07 15 Secure 

New England sedge Carex novae-angliae S5 2015 07 15 Secure 

Pale sedge Carex pallescens S5 2015 07 15 Secure 

Few-flowered sedge Carex pauciflora S4S5 2015 07 15 Secure 

Cyperuslike sedge Carex pseudocyperus S5 2015 07 15 Secure 

Broom sedge Carex scoparia S5 2015 07 15 Secure 

Awl-fruited sedge Carex stipata S5 2015 07 15 Secure 

Tussock sedge Carex stricta S5 2015 07 15 Secure 

Blunt broom sedge Carex tribuloides S4S5 2015 07 15 Secure 

Three-seeded sedge Carex trisperma S5 2015 07 15 Secure 

Northern beaked sedge Carex utriculata S5 2015 07 15 Secure 

Greenish sedge Carex viridula S4 2015 07 15 Secure 

Fox sedge Carex vulpinoidea S4S5 2015 07 15 Secure 

Wiegand's sedge Carex wiegandii S3 2015 07 15 Secure 

Black knapweed Centaurea nigra SNA 2015 07 15 Exotic 

Leatherleaf Chamaedaphne calyculata S5 2015 07 15 Secure 

Fireweed Chamaenerion angustifolium S5 2015 07 15 Secure 

White turtlehead Chelone glabra S5 2015 07 15 Secure 

American golden saxifrage Chrysosplenium americanum S5 2015 07 15 Secure 

Small enchanter's nightshade Circaea alpina S5 2015 07 15 Secure 

Reindeer lichen Cladonia polyscarpoides SNA 2015 03 29 Undetermined 

Goldthread Coptis trifolia S5 2015 07 15 Secure 

Alternate-leaved dogwood Cornus alternifolia S5 2015 07 15 Secure 

Bunchberry Cornus canadensis S5 2015 07 15 Secure 

Red osier dogwood Cornus sericea S5 2015 07 15 Secure 

Pink lady's-slipper Cypripedium acaule S5 2015 07 15 Secure 

Poverty oat grass Danthonia spicata S5 2015 07 15 Secure 
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Common Name Scientific Name SRank SRankDate Sgsrank 

Shrubby cinquefoil Dasiphora fruticosa S4 2015 07 15 Secure 

Eastern hay-scented fern Dennstaedtia punctilobula S5 2015 07 15 Secure 

Woolly panic grass Dichanthelium acuminatum SNA 2018 12 11 Secure 

Northern bush honeysuckle Diervilla lonicera S5 2015 07 15 Secure 

Hairy flat-top white aster Doellingeria umbellata S5 2015 07 15 Secure 

Round-leaved sundew Drosera rotundifolia S5 2015 07 15 Secure 

Mountain wood fern Dryopteris campyloptera S5 2015 07 15 Secure 

Spinulose wood fern Dryopteris carthusiana S5 2015 07 15 Secure 

Crested wood fern Dryopteris cristata S5 2015 07 15 Secure 

Evergreen wood fern Dryopteris intermedia S5 2015 07 15 Secure 

Marginal wood fern Dryopteris marginalis S5 2015 07 15 Secure 

Large barnyard grass Echinochloa crus-galli SNA 2015 07 15 Exotic 

Common viper's bugloss Echium vulgare SNA 2015 07 15 Exotic 

Needle spikerush Eleocharis acicularis S5 2015 07 15 Secure 

Blunt spikerush Eleocharis obtusa S5 2015 07 15 Secure 

Common spikerush Eleocharis palustris S5 2015 07 15 Secure 

Black crowberry Empetrum nigrum S5 2015 07 15 Secure 

Trailing arbutus Epigaea repens S5 2015 07 15 Secure 

Northern willowherb Epilobium ciliatum S5 2015 07 15 Secure 

Bog willowherb Epilobium leptophyllum S5 2015 07 15 Secure 

Marsh willowherb Epilobium palustre S5 2015 07 15 Secure 

Helleborine Epipactis helleborine SNA 2015 07 15 Exotic 

Field horsetail Equisetum arvense S5 2015 07 15 Secure 

Woodland horsetail Equisetum sylvaticum S5 2015 07 15 Secure 

Variegated horsetail Equisetum variegatum S4 2015 07 15 Secure 

Philadelphia fleabane Erigeron philadelphicus S4 2015 07 15 Secure 

Rough fleabane Erigeron strigosus S5 2015 07 15 Secure 

Narrow-leaved cottongrass Eriophorum angustifolium S5 2015 07 15 Secure 

Tussock cottongrass Eriophorum vaginatum S5 2015 07 15 Secure 

Tawny cottongrass Eriophorum virginicum S5 2015 07 15 Secure 

Common dog mustard Erucastrum gallicum SNA 2015 07 15 Exotic 

Spotted Joe-pye-weed Eupatorium maculatum S5 2015 07 15 Secure 

Common eyebright Euphrasia nemorosa SNA 2015 07 15 Exotic 

Low rough aster Eurybia radula S5 2015 07 15 Secure 

Grass-leaved goldenrod Euthamia graminifolia S5 2015 07 15 Secure 

Wild strawberry Fragaria virginiana S5 2015 07 15 Secure 

Glossy buckthorn Frangula alnus SNA 2015 07 15 Exotic 

White ash Fraxinus americana S4S5 2015 07 15 Secure 

Common hemp-nettle Galeopsis tetrahit SNA 2015 07 15 Exotic 

Rough bedstraw Galium asprellum S5 2015 07 15 Secure 

Smooth bedstraw Galium mollugo SNA 2015 07 15 Exotic 

Three-petaled bedstraw Galium trifidum S5 2015 07 15 Secure 

Three-flowered bedstraw Galium triflorum S5 2015 07 15 Secure 

Creeping snowberry Gaultheria hispidula S5 2015 07 15 Secure 

Eastern teaberry Gaultheria procumbens S5 2015 07 15 Secure 

Black huckleberry Gaylussacia baccata S5 2015 07 15 Secure 

Yellow avens Geum aleppicum S5 2015 07 15 Secure 
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Common Name Scientific Name SRank SRankDate Sgsrank 

Water avens Geum rivale S5 2015 07 15 Secure 

Canada manna grass Glyceria canadensis S5 2015 07 15 Secure 

Common tall manna grass Glyceria grandis S5 2015 07 15 Secure 

Slender manna grass Glyceria melicaria S5 2015 07 15 Secure 

Fowl manna grass Glyceria striata S5 2015 07 15 Secure 

Spurred gentian Halenia deflexa S4S5 2015 07 15 Secure 

Orange hawkweed Hieracium aurantiacum SNA 2015 07 15 Exotic 

Meadow hawkweed Hieracium caespitosum SNA 2015 07 15 Exotic 

Rough hawkweed Hieracium scabrum S5 2015 07 15 Secure 

Common hop Humulus lupulus SU 2015 07 15 Sensitive 

American marsh pennywort Hydrocotyle americana S5 2015 07 15 Secure 

Stairstep moss Hylocomium splendens S5 2015 03 31 Secure 

Northern St. John's-wort Hypericum boreale S5 2002 11 12 Secure 

Common St. John's-wort Hypericum perforatum SNA 2015 07 15 Exotic 

Mountain holly Ilex mucronata S5 2015 07 15 Secure 

Common winterberry Ilex verticillata S5 2015 07 15 Secure 

Harlequin blue flag Iris versicolor S5 2015 07 15 Secure 

Narrow-panicled rush Juncus brevicaudatus S5 2015 07 15 Secure 

Soft rush Juncus effusus S5 2015 07 15 Secure 

Thread rush Juncus filiformis S5 2015 07 15 Secure 

Slender rush Juncus tenuis S5 2015 07 15 Secure 

Common juniper Juniperus communis S5 2015 07 15 Secure 

Sheep laurel Kalmia angustifolia S5 2015 07 15 Secure 

Pale bog laurel Kalmia polifolia S5 2015 07 15 Secure 

Tamarack Larix laricina S5 2015 07 15 Secure 

Common Labrador tea Ledum groenlandicum S5 2015 07 15 Secure 

Oxeye daisy Leucanthemum vulgare SNA 2015 07 15 Exotic 

Butter-and-eggs Linaria vulgaris SNA 2015 07 15 Exotic 

Twinflower Linnaea borealis S5 2015 07 15 Secure 

Loesel's twayblade Liparis loeselii S3 2015 07 15 Secure 

Inflated lobelia Lobelia inflata S5 2015 07 15 Secure 

Canada fly honeysuckle Lonicera canadensis S5 2015 07 15 Secure 

Mountain fly honeysuckle Lonicera villosa S5 2015 07 15 Secure 

Garden bird's-foot trefoil Lotus corniculatus SNA 2015 07 15 Exotic 

Large-leaved lupine Lupinus polyphyllus SNA 2015 07 15 Exotic 

Hairy woodrush Luzula acuminata S5 2015 07 15 Secure 

Stiff clubmoss Lycopodium annotinum S5 2015 07 15 Secure 

Creeping jenny Lycopodium complanatum S4S5 2015 07 15 Secure 

Round-branched tree-clubmoss Lycopodium dendroideum S5 2015 07 15 Secure 

Northern water horehound Lycopus uniflorus S5 2015 07 15 Secure 

Northern starflower Lysimachia borealis S5 2015 07 15 Secure 

Swamp yellow loosestrife Lysimachia terrestris S5 2015 07 15 Secure 

Purple loosestrife Lythrum salicaria SNA 2015 07 15 Exotic 

Wild lily-of-the-valley Maianthemum canadense S5 2015 07 15 Secure 

Three-leaved false Soloman's seal Maianthemum trifolium S5 2015 07 15 Secure 

White sweet-clover Melilotus albus SNA 2015 07 15 Exotic 

Wild mint Mentha arvensis S5 2015 07 15 Secure 
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Common Name Scientific Name SRank SRankDate Sgsrank 

Partridgeberry Mitchella repens S5 2015 07 15 Secure 

Naked Bishop's-cap Mitella nuda S5 2015 07 15 Secure 

Pinesap Monotropa hypopithys S4 2015 07 15 Secure 

Convulsion-root Monotropa uniflora S5 2015 07 15 Secure 

Sweet gale Myrica gale S5 2015 07 15 Secure 

Alternate-flowered water milfoil Myriophyllum alterniflorum S4S5 2015 07 15 Secure 

Mountain holly Nemopanthus mucronatus S5 2015 07 15 Secure 

Whorled wood aster Oclemena acuminata S5 2015 07 15 Secure 

Bog aster Oclemena nemoralis S5 2015 07 15 Secure 

White panicled American-aster (hybrid) Oclemena x blakei SNA 2006 06 13 Not Assessed 

Red bartsia Odontites vernus SNA 2015 07 15 Exotic 

Common evening primrose Oenothera biennis S5 2015 07 15 Secure 

Sensitive fern Onoclea sensibilis S5 2015 07 15 Secure 

One-sided wintergreen Orthilia secunda S5 2015 07 15 Secure 

White-grained mountain rice Oryzopsis asperifolia S5 2015 07 15 Secure 

Interrupted fern Osmunda claytoniana S5 2015 07 15 Secure 

Royal fern Osmunda regalis S5 2015 07 15 Secure 

Cinnamon fern Osmundastrum cinnamomeum S5 2015 07 15 Secure 

Common wood sorrel Oxalis montana S5 2015 07 15 Secure 

European wood sorrel Oxalis stricta S5 2015 07 15 Secure 

Golden groundsel Packera aurea S4S5 2015 07 15 Secure 

Virginia creeper Parthenocissus quinquefolia SNA 2015 07 15 Exotic 

Reed canary grass Phalaris arundinacea S5 2015 07 15 Secure 

Northern beech fern Phegopteris connectilis S5 2015 07 15 Secure 

Common Timothy Phleum pratense SNA 2015 07 15 Exotic 

Black chokeberry Photinia melanocarpa S5 2015 07 15 Secure 

Eastern ninebark Physocarpus opulifolius SNA 2015 07 15 Exotic 

Black spruce Picea mariana S5 2015 07 15 Secure 

Red spruce Picea rubens S5 2015 07 15 Secure 

White bog orchid Platanthera dilatata S4 2015 07 15 Secure 

Red-stemmed feather moss Pleurozium schreberi S5 2015 03 31 Secure 

Canada blue grass Poa compressa SNA 2015 07 15 Exotic 

Wood blue grass Poa nemoralis SNA 2015 07 15 Exotic 

Fowl blue grass Poa palustris S5 2015 07 15 Secure 

Fringed black bindweed Polygonum cilinode S5 2015 07 15 Secure 

Marshpepper smartweed Polygonum hydropiper SNA 2015 07 15 Exotic 

Spotted lady's thumb Polygonum persicaria SNA 2015 07 15 Exotic 

Rock polypody Polypodium virginianum S5 2015 07 15 Secure 

Balsam poplar Populus balsamifera S5 2015 07 15 Secure 

Trembling aspen Populus tremuloides S5 2015 07 15 Secure 

Ribbon-leaved pondweed Potamogeton epihydrus S5 2015 07 15 Secure 

Common silverweed Potentilla anserina S5 2015 07 15 Secure 

Rough cinquefoil Potentilla norvegica S5 2015 07 15 Secure 

Old field cinquefoil Potentilla simplex S5 2015 07 15 Secure 

Gall of the Earth Prenanthes trifoliolata S5 2015 07 15 Secure 

Common self-heal Prunella vulgaris S5 2015 07 15 Secure 

Pin cherry Prunus pensylvanica S5 2015 07 15 Secure 
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Common Name Scientific Name SRank SRankDate Sgsrank 

Bracken fern Pteridium aquilinum S5 2015 07 15 Secure 

Knight’s plume moss Ptilium crista-castrensis S5 2015 03 31 Secure 

Common buttercup Ranunculus acris SNA 2015 07 15 Exotic 

Bristly buttercup Ranunculus hispidus S4S5 2015 07 15 Secure 

Creeping buttercup Ranunculus repens SNA 2015 07 15 Exotic 

Alder-leaved buckthorn Rhamnus alnifolia S4S5 2015 07 15 Secure 

European buckthorn Rhamnus cathartica SNA 2015 07 15 Exotic 

Little yellow rattle Rhinanthus minor SNA 2015 07 15 Secure 

Rhodora Rhododendron canadense S5 2015 07 15 Secure 

Skunk currant Ribes glandulosum S5 2015 07 15 Secure 

Smooth gooseberry Ribes hirtellum S5 2015 07 15 Secure 

Bristly black currant Ribes lacustre S5 2015 07 15 Secure 

Swamp red currant Ribes triste S5 2015 07 15 Secure 

Smooth rose Rosa blanda S5 2015 07 15 Secure 

Shining rose Rosa nitida S5 2015 07 15 Secure 

Rugosa rose Rosa rugosa SNA 2015 07 15 Exotic 

Alleghaney blackberry Rubus allegheniensis S5 2015 07 15 Secure 

Smooth blackberry Rubus canadensis S5 2015 07 15 Secure 

Cloudberry Rubus chamaemorus S3S4 2015 07 15 Secure 

Bristly dewberry Rubus hispidus S5 2015 07 15 Secure 

Red raspberry Rubus idaeus S5 2015 07 15 Secure 

Dwarf red raspberry Rubus pubescens S5 2015 07 15 Secure 

Curled dock Rumex crispus SNA 2015 07 15 Exotic 

Greater water dock Rumex orbiculatus S5 2015 07 15 Secure 

Bebb's willow Salix bebbiana S5 2015 07 15 Secure 

Pussy willow Salix discolor S5 2015 07 15 Secure 

Shining willow Salix lucida S5 2015 07 15 Secure 

Balsam willow Salix pyrifolia S5 2015 07 15 Secure 

Red elderberry Sambucus racemosa S5 2015 07 15 Secure 

Northern pitcher plant Sarracenia purpurea S5 2015 07 15 Secure 

Black-girdled bulrush Scirpus atrocinctus S5 2015 07 15 Secure 

Common woolly bulrush Scirpus cyperinus S5 2015 07 15 Secure 

Mosquito bulrush Scirpus hattorianus S5 2015 07 15 Secure 

Small-fruited bulrush Scirpus microcarpus S5 2015 07 15 Secure 

Autumn hawkbit Scorzoneroides autumnalis SNA 2015 07 15 Exotic 

White stonecrop Sedum album SNA 2015 07 15 Exotic 

Sticky ragwort Senecio viscosus SNA 2015 07 15 Exotic 

Bladder campion Silene vulgaris SNA 2015 07 15 Exotic 

Mountain blue-eyed-grass Sisyrinchium montanum S5 2015 07 15 Secure 

Bittersweet nightshade Solanum dulcamara SNA 2015 07 15 Exotic 

Canada goldenrod Solidago canadensis S5 2015 07 15 Secure 

Giant goldenrod Solidago gigantea S5 2015 07 15 Secure 

Downy goldenrod Solidago puberula S5 2015 07 15 Secure 

Rough-stemmed goldenrod Solidago rugosa S5 2015 07 15 Secure 

American mountain ash Sorbus americana S5 2015 07 15 Secure 

American burreed Sparganium americanum S5 2015 07 15 Secure 

Broad-fruited burreed Sparganium eurycarpum S4S5 2015 07 15 Secure 
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White meadowsweet Spiraea alba S5 2015 07 15 Secure 

Steeplebush Spiraea tomentosa S5 2015 07 15 Secure 

Clasping-leaved twisted-stalk Streptopus amplexifolius S5 2015 07 15 Secure 

Lance-leaved aster Symphyotrichum lanceolatum S5 2015 07 15 Secure 

Calico aster Symphyotrichum lateriflorum S5 2015 07 15 Secure 

New York aster Symphyotrichum novi-belgii S5 2015 07 15 Secure 

Purple-stemmed aster Symphyotrichum puniceum S5 2015 07 15 Secure 

Common tansy Tanacetum vulgare SNA 2015 07 15 Exotic 

Common dandelion Taraxacum officinale SNA 2015 07 15 Exotic 

Tall meadow-rue Thalictrum pubescens S5 2015 07 15 Secure 

New York fern Thelypteris noveboracensis S5 2015 07 15 Secure 

Eastern marsh fern Thelypteris palustris S5 2015 07 15 Secure 

Eastern white cedar Thuja occidentalis S5 2015 07 15 Secure 

Fraser's marsh-St. John's-wort Triadenum fraseri S5 2015 07 15 Secure 

Rabbit's-foot clover Trifolium arvense SNA 2015 07 15 Exotic 

Red clover Trifolium pratense SNA 2015 07 15 Exotic 

Painted trillium Trillium undulatum S5 2015 07 15 Secure 

Coltsfoot Tussilago farfara SNA 2015 07 15 Exotic 

Broad-leaved cattail Typha latifolia S5 2015 07 15 Secure 

Late lowbush blueberry Vaccinium angustifolium S5 2015 07 15 Secure 

Velvet-leaved blueberry Vaccinium myrtilloides S5 2015 07 15 Secure 

Small cranberry Vaccinium oxycoccos S5 2015 07 15 Secure 

Mountain cranberry Vaccinium vitis-idaea S4S5 2015 07 15 Secure 

American speedwell Veronica americana S5 2015 07 15 Secure 

Common speedwell Veronica officinalis S5 2015 07 15 Exotic 

Marsh speedwell Veronica scutellata S5 2015 07 15 Secure 

Thyme-leaved speedwell Veronica serpyllifolia SNA 2015 07 15 Secure 

Hobblebush Viburnum lantanoides S5 2015 07 15 Secure 

Northern wild raisin Viburnum nudum S5 2015 07 15 Secure 

Tufted vetch Vicia cracca SNA 2015 07 15 Exotic 

Marsh blue violet Viola cucullata S5 2015 07 15 Secure 

Lance-leaved violet Viola lanceolata S4 2015 07 15 Secure 

Small white violet Viola macloskeyi S5 2015 07 15 Secure 

Kidney-leaved white violet Viola renifolia S4S5 2015 07 15 Secure 
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Table 6.  The Atlantic Canada Conservation Data Centre’s Sub-national (i.e., provincial) 
rarity rank (S-rank) of species and S-rank definitions. 

ACCDC 
S-rank 

Definition 

S1 
Extremely rare:  may be especially vulnerable to extirpation; typically five or fewer occurrences 
or very few remaining individuals. 

S2 
Rare:  may be vulnerable to extirpation due to rarity or other factors; six to 20 occurrences or 
few remaining individuals. 

S3 
Uncommon:  found only in a restricted range, even if abundant at some locations; 21 to 100 
occurrences. 

S4 
Usually widespread, fairly common:  apparently secure with many occurrences, but of 
longer-term concern (e.g., watch list); 100 + occurrences. 

S5 Abundant:  widespread and secure under present conditions. 

S#S# 
Numeric range rank:  a range between two consecutive ranks for a species / community; 
denotes uncertainty about the exact rarity (e.g., S1S2). 

SH 
Historical:  previously occurred in the province but may have been overlooked during the past 
20 years to 70 years; presence is suspected and will likely be rediscovered. 

SU Unrankable:  possibly in peril, but status is uncertain; need more information. 

SX Extinct / Extirpated:  believed to be extirpated from its former range. 

S? Unranked:  not yet ranked. 

SA 
Accidental:  accidental or casual, infrequent, and far outside usual range; includes species 
(usually birds or butterflies) recorded once or twice or only at very great intervals, hundreds, or 
even thousands of miles outside their usual range. 

SE 
Exotic:  an exotic established in the province (e.g., Purple Loosestrife or Coltsfoot); may be 
native in nearby regions. 

SE# Exotic numeric:  an established exotic that has been assigned a rank. 

SP Potential:  potentially occurs, but no occurrences have been reported. 

SR Reported:  no persuasive documentation (e.g., misidentified specimen). 

SRF Reported falsely:  erroneously reported and the error has persisted in the literature. 

SZ 
Zero:  not of practical conservation concern because there are no definable occurrences, 
although the species is native and appears regularly; an SZ rank is generally used for 
occasional long distance migrants. 
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Figure 16.  Location and population density of rare plants observed on the lands in west 
Saint John, New Brunswick being considered for the Burchill Wind Project. 
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5.1.1 Purple False Foxglove 

Agalinis purpurea (Figure 17) is an annual forb native to eastern Canada.  In late summer 
or early fall, the plant, which stands 10 cm to 120 cm tall, produces purple flowers that last 
about a month.  It is hemiparasitic on a variety of hosts, particularly graminoids and 
appears to thrive in areas with occasional disturbance.  According to the ACCDC 
databases, it is listed as S1 and May Be At Risk in New Brunswick (Table 5). 

Purpurea  was found at several locations on the property, but mainly in disturbed areas, 
such as along all-terrain vehicle trails, the pipeline right-of-way, and along the edges of 
roadways growing up through cracks in the asphalt (Figure 16).  Specific locations in the 
field where observations were made along with approximate densities are provided in 
Table 7. 

Figure 17.  Photographs of Agalinis purpurea specimens identified on the lands in west 
Saint John, New Brunswick being considered for the Burchill Wind Project. 

Table 7.  Locations of Agalinis purpurea identified on the lands in west Saint John, New 
Brunswick being considered for the Burchill Wind Project. 

Latitude Longitude Approximate Density 

45°11'11.99"N 66°11'10.34"W Several hundred 

45°10'20.31"N 66°12'19.19"W Several hundred 

45°10'22.96"N 66°12'15.84"W Several hundred 

45°10'27.24"N 66°12'8.64"W Several hundred 

45°10'30.56"N 66°12'3.35"W Several hundred 

45°10'33.09"N 66°11'59.28"W Several hundred 

45°11'6.99"N 66°11'17.20"W Several hundred 

45°11'11.10"N 66°11'11.64"W Several hundred 
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Latitude Longitude Approximate Density 

45°11'58.88"N 66°11'33.76"W Several hundred 

45°11'57.93"N 66°11'30.91"W Several hundred 

45°11'11.17"N 66°11'11.02"W A few hundred 

45°11'48.04"N 66°11'39.65"W A few hundred 

45°11'58.94"N 66°11'28.48"W 5 

45°11'56.05"N 66°11'24.49"W 50+ 

45°11'55.70"N 66°11'22.68"W 50+ 

45°11'56.38"N 66°11'22.42"W 50+ 

45°11'57.01"N 66°11'22.13"W 50+ 

45°11'58.11"N 66°11'21.09"W 50+ 

45°11'57.40"N 66°11'20.60"W 50+ 

45°11'55.90"N 66°11'20.90"W 50+ 

5.1.2 Coastal Sedge 

Several hundred specimens of Carex exilis were observed (Figure 18) throughout the bog 
with central coordinates 45°11'10.01"N and 66°12'10.22"W (Figure 16).  This species of 
sedge is found in open peatlands and patterned fens, which distinguishes it from all other 
Carex species.  It blooms in late May through early June and fruiting occurs in early June 
through late July.  The ACCDC lists the coastal sedge as being uncommon but secure in 
New Brunswick (Table 5). 

 

Figure 18.  Photograph of Carex exilis specimens identified on the lands in west Saint 
John, New Brunswick being considered for the Burchill Wind Project. 
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5.1.3 Wiegand’s Sedge 

Wiegand’s sedge (Carex wiegandii) is a grass-like densely clumped sedge found in thin 
peatlands and bogs and acidic swamps in the shade of conifers or alder thickets.  It 
generally has numerous flowering / fruiting stems 10 cm to 100 cm long with four to six 
flower / fruit clusters (Figure 19).  The ACCDC lists Wiegand’s sedge as being uncommon 
but secure in New Brunswick (Table 5).  Three clumps of wiegandii were observed at 
45°11'41.11"N and 66°12'17.20"W (Figure 16) within a swamp. 

Figure 19.  Photographs of Carex wiegandii specimens identified on the lands in west 
Saint John, New Brunswick being considered for the Burchill Wind Project. 

5.1.4 Loesel’s Twayblade 

Loesel’s twayblade (Liparis loeselii) was found in three locations on the property (Table 8; 
Figure 16).  Loeselii (Figure 20) is a small (i.e., 15 cm to 20 cm tall) bright yellowish green 
orchid often overlooked in fens, bogs, and disturbed habitats because of its size.  It has 
two dark green, often glossy, basal leaves that appear in the spring and produces up to 
18 small flowers in June and July.  The ACCDC lists Loesel’s twayblade as being 
uncommon but secure in New Brunswick (Table 5). 

Table 8.  Locations of Liparis loeselii identified on the lands in west Saint John, New 
Brunswick being considered for the Burchill Wind Project. 

Latitude Longitude Approximate Density 

45°11'47.77"N 66°11'42.01"W Nine plants over 1 m2 

45°11'55.27"N 66°11'21.28"W Seven plants over 10 m2 

45°11'54.90"N 66°11'21.09"W Three plants over 1 m2 
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Figure 20.  Photograph of Liparis loeselii specimens identified on the lands in west Saint 
John, New Brunswick being considered for the Burchill Wind Project. 

5.1.5 Cloudberry 

Cloudberry (Rubus chamaemorus) was found throughout the two bogs at the Project site 
(Figure 16).  Chamaemorus (Figure 21) is a 10 cm to 25 cm tall rhizomatous herb that 
produces an amber-coloured edible fruit in the fall similar to raspberries or blackberries.  
It is typically found in cool boggy places and calcareous soils.  The ACCDC lists the 
cloudberry as being uncommon but secure in New Brunswick (Table 5). 
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Figure 21.  Photograph of Rubus chamaemorus identified on the lands in west Saint John, 
New Brunswick being considered for the Burchill Wind Project. 
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6.0 WETLAND DELINEATIONS 

6.1 DESK-TOP ASSESSMENT 

GeoNB mapping shows several large wetlands within the boundaries of the property 
(Figure 22).  Several of the wetlands are contiguous with on-site watercourses, such as 
Burchill’s Brook, Frenchman’s Creek, Mill Creek, and Marsh Brook.  The wetlands at the 
mouth of each of those aforementioned watercourses are considered provincially 
significant because they are tidal wetlands. 

6.2 FIELD ASSESSMENTS 

Wetlands were delineated in the field between 19 August 2019 and 15 October 2019.  
Those wetlands are shown in Figure 23 and summarized in sections below. 

6.2.1 Note on Hydric Soils 

The soils within the study area are extremely shallow and sit atop bedrock.  Wicklund and 
Langmaid [1953] described the soils in the area as Lorneville silty clay loam derived from 
marine deposits.  The Lorneville series comprises red coloured fine-textured soils 
occurring along the coast.  The soils are described as being poorly drained.  Water is 
removed from the soil so slowly that the water table remains at or on the surface for the 
greater part of the time the soil is not frozen.  These conditions are consistent across the 
site.  Because of this, digging test pits and assessing the soils was considered 
extraordinary considering the landscape.  Representatives with the NBDELG and 
NBDNRED were consulted and agreed that test pitting was not required for soils 
assessments. 

6.2.2 Boundary Delineation 

The majority of the wetland boundaries were delineated in the field; however, given the 
size of the survey area, some of the wetland boundaries were interpreted using aerial 
photography and LIDAR data with spot ground-truthing.  Those boundaries are 
represented as dashed lines on the mapping of the survey area.  It is expected that the 
ground-truthed boundary will be confirmed in the field during the 2020 field season. 
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Figure 22.  Mapped wetlands present on the lands in west Saint John, New Brunswick 
being considered for the Burchill Wind Project. 
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Figure 23.  Wetlands delineated in the field within the survey area on the lands in west Saint John, New Brunswick being 
considered for the Burchill Wind Project. 
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6.2.3 Small Wetlands 

For this Project, wetlands < 0.5 ha in size are considered small wetlands.  Detailed paired 
point analyses (i.e., upland versus wetland) and WFAs were not completed for small 
wetlands.  Instead, information gathered from the large nearby wetlands (i.e., ≥ 0.5 ha) 
were used for delineating the wetland boundaries. 

A total of 27 small wetlands with a total area of 3.45 ha were delineated within the study 
area (Table 9).  Overall, there is a fairly even mix of small tall shrub swamps and coniferous 
swamps located within the study area. 

Table 9.  Summary of small wetlands (i.e., < 0.5 ha) delineated on the lands in west Saint 
John, New Brunswick being considered for the Burchill Wind Project. 

Map ID Unique ID* Classification Size (ha) 

1 BB-Trib1-W-01 Black spruce tall shrub swamp 0.118 

3 BB-Trib1-W-03 Coniferous riparian linked swamp 0.034 

4 BB-Trib5-W-01 Coniferous riparian linked swamp 0.041 

6 BB-Trib5A-W-01 Coniferous riparian linked swamp 0.038 

7 BB-Trib5A-W-02 Coniferous riparian linked swamp 0.036 

8 BB-Trib5A-W-03 Coniferous basin swamp 0.026 

9 BB-Trib5A-W-04 Coniferous basin swamp 0.030 

18 FC-Trib1-W-05 Tall shrub swamp 0.207 

22 MB-Trib2-W-02 Coniferous basin swamp 0.055 

23 MB-Trib2-W-03 Coniferous basin swamp 0.377 

24 MB-Trib2-W-04 Coniferous basin swamp 0.123 

25 MB-Trib2-W-05 Coniferous basin swamp 0.222 

27 MC-Trib1C-W-01 Tall shrub swamp 0.194 

28 MC-Trib1C-W-02 Coniferous swamp 0.025 

31 MC-Trib1C-W-04B Tall shrub swamp 0.096 

32 MC-Trib1C-W-05 Tall shrub swamp 0.039 

34 MC-Trib1E-W-01 Riverine tall shrub swamp 0.018 

37 MCB-Trib1A-W-01 Balsam fir riparian linked slope swamp 0.203 

41 PH-W-03 Coniferous basin swamp 0.207 

42 PH-W-04 Tall shrub swamp 0.069 

43 PH-W-05 Tall shrub basin swamp 0.029 

46 PLE-W-02 Tall shrub riparian linked swamp 0.045 

48 PLE-W-04 Coniferous basin swamp 0.304 

51 PLW-W-03 Coniferous basin swamp 0.356 

52 PLW-W-04 Tall shrub swamp 0.307 

53 PLW-W-05 Tall shrub swamp 0.211 

55 WC-02-W-01 Mixed forest riparian linked slope swamp 0.040 

NOTES: 
*BB = Burchill’s Brook; Trib = Tributary; W = Wetland; FC = Frenchman’s Creek; MB = Marsh Brook; MC = 
Mill Creek; MCB = Maguires Cove Brook; PH = Paddy’s Hill; PLE = PipeLine East; PLW = PipeLine West; WC 
= Watercourse 
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6.2.4 Large and / or Distinctive Wetlands 

For this Project, wetlands ≥ 0.5 ha in size are considered large wetlands.  Distinctive 
wetlands are those small wetlands (i.e., < 0.5 ha) that displayed some noteworthy feature 
in the field (e.g., the source of a perennial tributary, located in a highly disturbed area, 
etc.).  Detailed paired point analyses (i.e., upland versus wetland) and functional 
assessments were completed for all large and / or distinctive wetlands and the results are 
provided below (Table 10). 

Overall, 28 large and / or distinctive wetlands with a combined area of 76.5 ha were 
delineated within the survey area.  Five wetlands still require detailed ground-truthing to 
be completed in spring 2020 and include: 

 BB-W-01 (i.e., 12); 

 FC-Trib1-W-03 (i.e., 16); 

 MC-W-02 (i.e., 36); 

 PH-W-06 (i.e., 44); and 

 PLW-W-06 (i.e., 54). 
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Table 10.  Summary of large (i.e., > 0.5 ha) and / or distinctive wetlands delineated within the survey area on the lands in west Saint John, New Brunswick being considered for the Burchill Wind Project. 

Map ID Unique ID* Classification Size (ha) 
Wetland 

 
Upland 

Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover Classification Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover 

2 BB-Trib1-W-02 Eastern white cedar tall 
shrub swamp 

0.681  Eastern white cedar, 
50% 

 Balsam fir, 20% 
 Black spruce, 15% 

 Speckled alder, 50% 
 Eastern white cedar, 

20% 
 Balsam fir, 10% 
 Black spruce, 20% 

 Bunchberry, 15% 
 Fowl manna grass, 

10% 

 Sphagnum sp., 90%  Immature mixed 
forest (40 years old) 

 Balsam fir, 30% 
 Eastern white 

cedar, 20% 
 Red spruce, 20% 
 Heart-leaved birch, 

20% 

 Balsam fir, 20% 
 Heart-leaved birch, 

15% 
 Red spruce, 15% 

 Bunchberry, 10%  Sphagnum sp., 
60% 

5 BB-Trib5-W-02 Coniferous riparian 
linked swamp 

0.708  Eastern white cedar, 
35% 

 Balsam fir, 30% 
 Black spruce, 15% 
 Red maple, 10% 

 Speckled alder, 30% 
 Balsam fir, 10% 
 Eastern white cedar, 

10% 
 Red spruce, 10% 

 Fowl manna grass, 
30% 

 Bunchberry, 10% 
 Spinulose woodfern, 

10% 

 Sphagnum sp., 90%  Immature mixed 
forest (40 years old) 

 Balsam fir, 35% 
 Heart-leaved birch, 

20% 
 Eastern white 

cedar, 15% 
 Red spruce, 15% 
 Red maple, 10% 

 Balsam fir, 20% 
 Heart-leaved birch, 

15% 
 Red spruce, 15% 

 Bunchberry, 10% 
 Evergreen 

woodfern, 10% 
 Twinflower, 5% 

 Sphagnum sp., 
60% 

10 BB-Trib6-W-01 Mature eastern white 
cedar (150 years old) 
swamp 

7.538  Eastern white cedar, 
85% 

 Balsam fir, 5% 

 Balsam fir, 2%   Rhytidiadelphus sp., 
80% 

 Hylocomiastrum sp., 
10% 

 Immature softwood 
(40 years old) 

 Balsam fir, 65% 
 Heart-leaved birch, 

10% 
 Eastern white 

cedar, 5% 
 Red spruce, 5% 

 Balsam fir, 10%   Three-toothed 
whipwort, 15% 

11 BB-Trib7-W-01 Coniferous basin swamp 0.289†  Eastern white cedar, 
30% 

 Tamarack, 20% 
 Balsam fir, 20% 
 Black spruce, 15% 

 Speckled alder, 35% 
 Balsam fir, 10% 
 Red maple, 3% 

 Broad-leaved cattail, 
15% 

 Three-seeded sedge, 
15% 

 Spinulose 
woodfern,15% 

 Allegheny blackberry, 
2% 

 Sphagnum sp., 90%  Mature softwood  Balsam fir, 40% 
 Red spruce, 25% 
 Heart-leaved birch, 

10% 

 Balsam fir, 15% 
 American mountain 

ash, 5% 
 Northern wild raisin, 

5% 

 Evergreen 
woodfern, 15% 

 Bunchberry 10% 

 Red-stemmed 
feather moss, 50% 

12 BB-W-01 Tall shrub wetland 1.242 TO BE COMPLETED IN SPRING 2020 
13 BB-W-02 Mixed forested swamp 

basin 
1.211  Tamarack, 20% 

 Red maple, 20% 
 Heart-leaved birch, 

15% 
 Balsam fir, 5% 
 Black spruce, 5% 
 Red spruce, 5% 

 American mountain 
ash, 5% 

 Black spruce, 5% 
 Balsam fir, 2% 
 Sheep laurel, 10% 
 Northern wild raisin, 

2% 
 Heart-leaved birch, 

2% 
 Mountain holly, 1% 

 Three-seeded sedge, 
30% 

 Cinnamon fern, 20% 
 Bunchberry, 20% 
 Slender manna grass, 

2% 

 Sphagnum sp., 90%  Mature softwood  Balsam fir, 40% 
 Red spruce, 35% 
 Heart-leaved birch, 

5% 

 Red spruce, 15% 
 Balsam fir, 10% 
 Sheep laurel, 5% 
 Late lowbush 

blueberry, 1% 

  Red-stemmed 
feather moss, 60% 

 Stairstep moss, 
10% 

14 FC-Trib1-W-01 Coniferous swamp 2.759  Balsam fir, 50% 
 Tamarack, 30% 
 Black spruce, 5% 

 Balsam fir, 20% 
 Sheep laurel, 10% 

 Three-seeded sedge, 
30% 

 Bunchberry, 10% 

 Sphagnum sp., 90% 
 Three-toothed 

whipwort, 5% 

 Mature softwood  Balsam fir, 40% 
 Red spruce, 25% 
 Heart-leaved birch, 

10% 

 American mountain 
ash, 5% 

 Balsam fir, 5% 
 Northern wild raisin, 

2% 

 Evergreen 
woodfern, 10% 

 Bunchberry 2% 

 Dicranum sp., 10% 



P a g e  | 47 
 

 Watercourse & Wetland Assessment 
 13972:  Burchill Wind Project 
 29 November 2019 

Map ID Unique ID* Classification Size (ha) 
Wetland 

 
Upland 

Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover Classification Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover 

15 FC-Trib1-W-02 Bog 5.097  Black spruce, 50% 
 Balsam fir, 10% 
 Tamarack, 10% 
 Heart-leaved birch, 

2% 

 Black spruce, 10% 
 Sheep laurel, 10% 
 American mountain 

ash, 5% 
 Mountain holly, 5% 
 Balsam fir, 3% 
 Common Labrador 

tea, 1% 
 Velvet-leaved 

blueberry, 1% 

 Three-seeded sedge, 
25% 

 Three-leaved false 
Solomon’s seal, 10% 

 Bunchberry, 10% 

 Sphagnum sp., 100%  Mature softwood  Red spruce, 20% 
 Balsam fir, 20% 
 Black spruce, 10% 
 Tamarack, 10% 
 Heart-leaved birch, 

5% 
 American mountain 

ash, 3% 

 Black spruce, 15% 
 Sheep laurel, 15% 
 Northern wild raisin, 

2% 
 American mountain 

ash, 1% 

 Bunchberry, 20%  Red-stemmed 
feather moss, 50% 

 Dicranum sp., 10% 

16 FC-Trib1-W-03 Coniferous basin swamp 1.160 TO BE COMPLETED IN SPRING 2020 
17 FC-Trib1-W-04 Eastern white cedar 

swamp 
4.763  Eastern white cedar, 

40% 
 Black spruce, 10% 
 Balsam fir, 5% 

 Common Labrador 
tea, 15% 

 Balsam fir, 10% 
 Mountain holly, 10% 
 Black spruce, 5% 
 Common winterberry, 

5% 
 Eastern white cedar, 

5% 
 Sheep laurel, 5% 

 Three-seeded sedge, 
20% 

 Bog aster, 15% 
 Bunchberry, 15% 
 Cinnamon fern, 10% 
 Fowl manna grass, 

3% 

 Rhytidiadelphus sp., 
80% 

 Hylocomiastrum sp., 
10% 

 Mature softwood  Heart-leaved birch, 
10% 

 Red maple, 10% 
 Balsam fir, 5% 

 American mountain 
ash, 20% 

 Mountain holly, 
20% 

 Northern wild raisin, 
20% 

 Sheep laurel, 10% 
 Balsam fir, 5% 
 Speckled alder, 5% 
 Velvet-leaved 

blueberry, 5% 

 Bunchberry, 30% 
 Twinflower, 5% 
 Creeping snowberry, 

2% 
 Eastern teaberry, 

1% 

 

19 FC-Trib2-W-01 Tall shrub swamp 1.014  Balsam fir, 15% 
 Red maple, 15% 

 Speckled alder, 25% 
 Mountain holly, 20% 
 Red maple, 20% 
 Balsam fir, 15% 

 Three-seeded sedge, 
25% 

 Hairy flat-top white 
aster, 20% 

 Broad-leaved cattail, 
15% 

 Bladder sedge, 5% 
 Bunchberry, 5% 
 Crested wood fern, 

5% 
 Dwarf red raspberry, 

5% 

 Sphagnum sp., 95%  Mature softwood  Balsam fir, 
 Red spruce 
 Heart-leaved birch 

 Balsam fir   Red-stemmed 
feather moss, 30% 

 Three-toothed 
whipwort, 5% 

20 FC-Trib2-W-02 Tall shrub swamp 0.503  Heart-leaved birch, 
10% 

 Balsam fir, 5% 

 Bristly dewberry, 50% 
 Mountain holly, 30% 
 Northern wild raisin, 

20% 
 American mountain 

ash, 20% 
 Speckled alder, 5% 

 Bunchberry, 25% 
 Hairy flat-top white 

aster, 20% 
 Bog aster, 5% 
 Spinulose wood fern, 

5% 
 Three-seeded sedge, 

5% 

 Sphagnum sp., 95%  Mature softwood  Balsam fir, 35% 
 Heart-leaved birch, 

20% 
 Red spruce, 10% 

 Balsam fir, 25% 
 Sheep laurel, 15% 
 Mountain holly, 

10% 
 American mountain 

ash, 5% 
 Velvet-leaved 

blueberry, 5% 

 Bunchberry, 40%  Red-stemmed 
feather moss, 25% 

21 MB-Trib2-W-01 Coniferous slope swamp 9.760  Balsam fir, 30% 
 Red spruce, 25% 
 Heart-leaved birch, 

10% 
 Eastern white cedar, 

5% 

 Red spruce, 25% 
 Balsam fir, 15% 
 Heart-leaved birch, 

5% 

 Bunchberry, 25% 
 Three-seeded sedge, 

15% 
 Evergreen woodfern, 

5% 
 Spinulose woodfern, 

5% 

 Sphagnum sp., 95%  Mature softwood  Black spruce, 35% 
 Red spruce, 30% 
 Balsam fir, 5% 
 Heart-leaved birch, 

2% 

 Sheep laurel, 20% 
 Mountain holly, 5% 
 Velvet-leaved 

blueberry, 5% 

 Bunchberry, 15% 
 Creeping snowberry, 

10% 
 Mountain cranberry, 

5% 

 Red-stemmed 
feather moss, 70% 

 Reindeer lichen, 
10% 

 Dicranum sp., 10% 
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Map ID Unique ID* Classification Size (ha) 
Wetland 

 
Upland 

Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover Classification Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover 

26 MC-Trib1B-W-01 Riverine tall shrub 
swamp 

0.479‡  Balsam fir, 5%  Speckled alder, 50% 
 Balsam fir, 5% 
 Eastern white cedar, 

2% 

 Flat-topped aster, 
20% 

 Slender manna grass, 
20% 

 Nodding sedge, 15% 
 Rough-stemmed 

goldenrod, 10% 
 Tall meadow-rue, 5% 
 Swamp yellow 

loosestrife, 2% 
 Northern water 

horehound, 2% 
 Three-flowered 

bedstraw, 2% 

  Mature softwood  Red spruce, 60% 
 Balsam fir, 10% 
 Eastern white 

cedar, 5% 
 Heart-leaved birch, 

5% 

 Balsam fir, 40%   Red-stemmed 
feather moss, 15% 

 Dicranum sp., 10% 
 Three-toothed 

whipwort, 10% 

29 MC-Trib1C-W-03 Mature eastern white 
cedar (100 years+ old) 
riparian linked swamp 

3.337  Eastern white cedar, 
85% 

 Red spruce, 5% 

  Spinulose wood fern, 
1% 

 Eastern white cedar, 
1% 

 Rhytidiadelphus sp., 
50% 

 Red-stemmed feather 
moss, 25% 

 Stairstep moss, 20% 

 Immature mixed 
forest (40 years old) 

 Balsam fir, 50% 
 Heart-leaved birch, 

25% 
 Yellow birch, 5% 

 Balsam fir, 10%   

30 MC-Trib1C-W-04A Mature eastern white 
cedar (40 years+ old) 
riparian linked swamp  

0.936  Eastern white cedar, 
90% 

 Red spruce, 5% 

  Spinulose wood fern, 
10% 

 Eastern white cedar, 
5% 

 Sphagnum sp., 100%  Immature mixed 
forest (40 years old) 

 Balsam fir, 50% 
 Heart-leaved birch, 

25% 
 Yellow birch, 5% 

 Balsam fir, 10%   

33 MC-Trib1D-W-01 Mature eastern white 
cedar (100 years+ old) 
swamp 

5.530  Eastern white cedar, 
70% 

 Black spruce, 10% 

 Eastern white cedar, 
20% 

 Sheep laurel, 5% 

 Three-seeded sedge, 
15% 

 Three-leaved false 
Solomon’s seal, 10% 

 Dwarf red raspberry, 
5% 

 Naked Bishop’s-cap, 
5% 

 One-sided 
wintergreen, 5% 

 Bristly-stalked sedge, 
3% 

 Bunchberry, 2% 
 Fowl manna grass, 

2% 
 Twinflower, 2% 

 Red-stemmed feather 
moss, 80% 

 Knight’s plume moss, 
5% 

 Rhytidiadelphus sp., 
5% 

 Sphagnum sp., 5% 

 Mature softwood (80 
years+ old) 

 Red spruce, 30% 
 Balsam fir, 20% 
 Heart-leaved birch, 

10% 

 Balsam fir, 25% 
 Eastern white 

cedar, 5% 

 Bunchberry, 30% 
 Twinflower, 5% 
 Goldthread, 1% 

 Red-stemmed 
feather moss, 50% 

 Stairstep moss, 
25% 

 Three-toothed 
whipwort, 5% 

35 MC-W-01 Mature eastern white 
cedar swamp 

8.868  Eastern white cedar, 
85% 

 Red spruce, 5% 

  Twinflower, 5% 
 Bunchberry, 3% 
 Spinulose woodfern, 

2% 
 Dwarf red raspberry, 

1% 

 Red-stemmed feather 
moss, 80% 

 Stairstep moss, 10% 
 Three-toothed 

whipwort, 5% 

 Immature mixed 
forest (40 years old) 

 Balsam fir, 40% 
 Heart-leaved birch, 

35% 
 Red spruce, 5% 

 Balsam fir, 5% 
 Heart-leaved birch, 

5% 

  Three-toothed 
whipwort, 15% 

 Red-stemmed 
feather moss, 5% 

36 MC-W-02 Coniferous basin swamp 1.600 TO BE COMPLETED IN SPRING 2020 
38 MCB-W-01 Tall shrub riparian linked 

basin swamp 
4.975  Eastern white cedar, 

40% 
 Black spruce, 15% 
 Tamarack, 15% 
 Balsam fir, 10% 

 Tamarack, 15% 
 Speckled alder, 15% 
 Balsam fir, 10% 

 Three-seeded sedge, 
50% 

 Fowl manna grass, 
20% 

 Bunchberry, 10% 

 Sphagnum sp., 95%  Immature mixed 
forest (40 years old) 

 Balsam fir, 40% 
 Heart-leaved birch, 

35% 
 Red spruce, 10% 
 Eastern white 

cedar, 5% 

 Balsam fir, 5% 
 Heart-leaved birch, 

5% 

 Bunchberry, 25% 
 Evergreen 

woodfern, 5% 

 Red-stemmed 
feather moss, 50% 
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Map ID Unique ID* Classification Size (ha) 
Wetland 

 
Upland 

Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover Classification Dominant Trees Dominant Shrubs Dominant Herbs Moss Cover 

39 PH-W-01 Tall shrub basin swamp 1.815  Balsam fir, 25% 
 Tamarack, 15% 
 Black spruce, 10% 
 Red maple, 5% 

 Speckled alder, 60% 
 Tamarack, 15% 
 Balsam fir, 10% 
 Red spruce, 5% 

 Three-seeded sedge, 
30% 

 Broad-leaved cattail, 
15% 

 Fowl manna grass, 
10% 

 Spinulose woodfern, 
5% 

 Sphagnum sp., 100%  Mixed forest  Balsam fir, 70% 
 Red spruce, 10% 
 Heart-leaved birch, 

10% 

 Balsam fir, 20% 
 Heart-leaved birch, 

5% 
 Mountain holly, 5% 
 Red spruce, 5% 

 Bunchberry, 15%  Sphagnum sp., 
70% 

40 PH-W-02 Eastern white cedar 
swamp 

8.727  Eastern white cedar, 
75% 

 Black spruce, 10% 

 Eastern white cedar, 
5% 

 American mountain 
ash, 2% 

 Three-seeded sedge, 
30% 

 Cinnamon fern, 20% 
 Bunchberry, 5% 
 New York fern, 5% 
 Wild sarsaparilla, 5% 
 Bladder sedge, 2% 

 Sphagnum sp., 100%  Mature softwood  Balsam fir, 75%  Balsam fir, 20%  Bunchberry, 5%  Red-stemmed 
feather moss, 30% 

 Three-toothed 
whipwort, 30% 

 Stairstep moss, 
30% 

44 PH-W-06 Coniferous basin swamp 0.724 TO BE COMPLTED IN SPRING 2020 
45 PLE-W-01 Coniferous tall shrub 

riparian linked swamp 
0.610  Balsam fir, 20% 

 Black spruce, 20% 
 Eastern white cedar, 

5% 
 Heart-leaved birch, 

5% 

 Speckled alder, 20% 
 Balsam fir, 10% 
 Eastern white cedar, 

5% 

 Broad-leaved cattail, 
25% 

 Three-seeded sedge, 
15% 

 Fowl manna grass, 
10% 

 Sphagnum sp., 90%  Immature mixed 
forest (40 years old) 

 Balsam fir, 35% 
 Heart-leaved birch, 

20% 
 Eastern white 

cedar, 15% 
 Red spruce, 15% 
 Red maple, 10% 

 Balsam fir, 20% 
 Heart-leaved birch, 

15% 
 Red spruce, 15% 

 Bunchberry, 10% 
 Evergreen 

woodfern, 10% 
 Twinflower, 5% 

 Sphagnum sp., 
60% 

47 PLE-W-03 Coniferous basin swamp 0.705  Balsam fir, 40% 
 Eastern white cedar, 

30% 
 Black spruce, 15% 

 Balsam fir, 10%  Bunchberry, 10% 
 Spinulose woodfern, 

10% 
 Manna grass, 5% 

 Sphagnum sp., 95%  Immature mixed 
forest (40 years old) 

 Balsam fir, 40% 
 Heart-leaved birch, 

35% 
 Red spruce, 10% 
 Eastern white 

cedar, 5% 

 Balsam fir, 5% 
 Heart-leaved birch, 

5% 

 Bunchberry, 25% 
 Evergreen 

woodfern, 5% 

 Red-stemmed 
feather moss, 50% 

49 PLW-W-01 Spruce tall shrub 
riparian linked swamp 

0.368¶  Black spruce, 20% 
 Balsam fir, 10% 
 Eastern white cedar, 

10% 
 Heart-leaved birch, 

5% 
 Tamarack, 5% 

 Speckled alder, 30% 
 Balsam fir, 10% 
 Eastern white cedar, 

10% 

 Broad-leaved cattail, 
15% 

 Three-seeded sedge, 
20% 

 Fowl manna grass, 
10% 

 Sphagnum sp., 90%  Immature mixed 
forest (40 years old) 

 Balsam fir, 35% 
 Heart-leaved birch, 

20% 
 Eastern white 

cedar, 15% 
 Red spruce, 15% 
 Red maple, 10% 

 Balsam fir, 20% 
 Heart-leaved birch, 

15% 
 Red spruce, 15% 

 Bunchberry, 10% 
 Evergreen 

woodfern, 10% 
 Twinflower, 5% 

 Sphagnum sp., 
60% 

50 PLW-W-02 Eastern white cedar 
basin swamp 

0.516  Eastern white cedar, 
30% 

 Black spruce, 15% 
 Balsam fir, 10% 
 Heart-leaved birch, 

10% 

 Speckled alder, 50% 
 Balsam fir, 10% 
 Black spruce, 10% 

 Bunchberry, 10% 
 Spinulose woodfern, 

10% 
 Manna grass, 5% 

 Sphagnum sp., 95%  Mature softwood  Black spruce, 35% 
 Red spruce, 30% 
 Balsam fir, 10% 
 Heart-leaved birch, 

10% 

 Sheep laurel, 20% 
 Mountain holly, 

10% 
 Velvet-leaved 

blueberry, 10% 

 Bunchberry, 15% 
 Creeping snowberry, 

10% 
 Mountain cranberry, 

5% 

 Sphagnum sp., 
75% 

54 PLW-W-06 Tall shrub swamp 0.606 TO BE COMPLETED IN SPRING 2020 
NOTES: 
*BB = Burchill’s Brook; Trib = Tributary; W = Wetland; FC = Frenchman’s Creek; MB = Marsh Brook; MC = Mill Creek; MCB = Maguires Cove Brook; PH = Paddy’s Hill; PLE = PipeLine East; PLW = PipeLine West; WC = Watercourse 
†Considered distinctive because it is the source of BB-Trib7 and is impacted by activities within the adjacent rock quarry 
‡Considered distinctive because it is the source of MC-Trib1B 
¶Considered distinctive because it is located along the pipeline right-of-way and is impacted regularly by all-terrain vehicles 
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7.0 WETLAND FUNCTIONAL ASSESSMENTS 

7.1 WESP-AC MODEL RESULTS 

WFAs were completed for 23 wetlands.  The following five wetlands still require WFAs to 
be completed in spring 2020: 

 BB-W-01 (i.e., 12); 

 FC-Trib1-W-03 (i.e., 16); 

 MC-W-02 (i.e., 36); 

 PH-W-06 (i.e., 44); and 

 PLW-W-06 (i.e., 54). 

The full WESP-AC Model results for the wetlands assessed are included in Appendix II.  
A summary of the WFA scoring is provided in Table 11.  The wetland functions are grouped 
as follows: 

 hydrologic group: 

o water storage and delay; 

 water quality support group: 

o sediment retention and stabilization; 

o phosphorous retention; 

o nitrate removal and retention; and 

o carbon sequestration; 

 aquatic support group: 

o streamflow support; 

o aquatic invertebrate habitat; 

o organic nutrient export; and 

o water cooling; 

 aquatic habitat group: 

o anadromous fish habitat; 

o resident fish habitat; 

o amphibian and turtle habitat; 

o waterbird feeding habitat; and 

o waterbird nesting habitat; 

 transition habitat: 

o songbird, raptor, and mammal habitat; 

o native plant habitat; and 

o pollinator habitat; 

 wetland condition (i.e., wetland ecological condition); and 

 wetland risk (i.e., average of sensitivity and stressors). 

The WFA results were plotted on a condition risk matrix shown in Figure 24.  All of the 
wetlands assessed, save for one, scored a moderate to higher condition rating.  All of the 
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wetlands assessed, except for one, had a lower to higher risk rating.  Six of the assessed 
wetlands have a higher risk rating and include: 

 BB-Trib5-W-02 (i.e., 5); 

 BB-Trib7-W-01 (i.e., 11); 

 PH-W-01 (i.e., 39); 

 PLE-W-01 (i.e., 45); 

 PLW-W-01 (i.e., 49); and 

 PLW-W-02 (i.e., 50). 
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Table 11.  Summary of wetland functional assessments completed for large (i.e., ≥ 0.5 ha) and / or distinctive wetlands identified 
within the survey area on the lands in west Saint John, New Brunswick being considered for the Burchill Wind Project. 

Unique ID 
(Map ID) 

Description 

WESP-AC Summary Ratings for Grouped Functions 
Wetland 

Condition 
Wetland 

Risk Hydrologic 
Water 

Quality 
Support 

Aquatic 
Support 

Aquatic 
Habitat 

Transition 
Habitat 

BB-Trib1-W-02 
(2) 

Function Score (Normalized) 1.88 6.24 6.01 1.62 7.00 - - 

Function Rating Lower Higher Moderate Lower Moderate - - 

Benefits Score (Normalized) 0.37 4.91 2.45 1.30 4.05 7.83 0.98 

Benefits Rating Lower Moderate Moderate Lower Moderate HIGHER LOWER 

BB-Trib5-W-02 
(5) 

Function Score (Normalized) 2.66 5.00 3.85 1.30 7.68 - - 

Function Rating Moderate Moderate Moderate Lower Higher - - 

Benefits Score (Normalized) 1.58 4.77 2.08 2.87 9.75 3.49 4.56 

Benefits Rating Lower Moderate Moderate Lower Higher MODERATE HIGHER 

BB-Trib6-W-01 
(10) 

Function Score (Normalized) 6.25 2.57 6.75 3.84 9.40 - - 

Function Rating Higher Lower Higher Moderate Higher - - 

Benefits Score (Normalized) 1.68 3.78 3.57 3.04 4.77 7.59 2.26 

Benefits Rating Lower Lower Moderate Lower Moderate HIGHER LOWER 

BB-Trib7-W-01 
(11) 

Function Score (Normalized) 4.06 3.76 5.08 3.97 8.51 - - 

Function Rating Moderate Moderate Moderate Moderate Higher - - 

Benefits Score (Normalized) 4.15 7.27 5.24 3.39 4.20 3.49 7.89 

Benefits Rating Moderate Moderate Higher Moderate Higher MODERATE HIGHER 

BB-W-02 
(13) 

Function Score (Normalized) 2.40 5.76 4.74 1.72 8.73 - - 

Function Rating Lower Higher Moderate Lower Higher - - 

Benefits Score (Normalized) 0.52 10.00 2.66 0.73 3.83 7.11 0.44 

Benefits Rating Lower Higher Moderate Lower Moderate HIGHER LOWER 

FC-Trib1-W-01 
(14) 

Function Score (Normalized) 6.15 3.30 8.66 6.49 9.42 - - 

Function Rating Higher Moderate Higher Higher Higher - - 

Benefits Score (Normalized) 0.29 8.79 6.95 4.80 4.02 6.39 5.49 



P a g e  | 53 
 

 Watercourse & Wetland Assessment 
 13972:  Burchill Wind Project 
 29 November 2019 

Unique ID 
(Map ID) 

Description 

WESP-AC Summary Ratings for Grouped Functions 
Wetland 

Condition 
Wetland 

Risk Hydrologic 
Water 

Quality 
Support 

Aquatic 
Support 

Aquatic 
Habitat 

Transition 
Habitat 

Benefits Rating Lower Higher Higher Moderate Moderate MODERATE HIGHER 

FC-Trib1-W-02 
(15) 

Function Score (Normalized) 4.69 6.32 4.30 0.54 8.42 - - 

Function Rating Moderate Higher Moderate Lower Higher - - 

Benefits Score (Normalized) 0.37 1.23 2.17 0.61 8.75 8.55 1.18 

Benefits Rating Lower Lower Moderate Lower Higher HIGHER LOWER 

FC-Trib1-W-04 
(17) 

Function Score (Normalized) 2.08 6.50 6.09 2.05 9.52 - - 

Function Rating Lower Higher Higher Lower Higher - - 

Benefits Score (Normalized) 0.42 1.10 2.67 1.04 8.75 8.55 1.23 

Benefits Rating Lower Lower Moderate Lower Higher HIGHER LOWER 

FC-Trib2-W-01 
(19) 

Function Score (Normalized) 2.92 3.23 7.39 5.61 9.69 - - 

Function Rating Moderate Moderate Higher Moderate Higher - - 

Benefits Score (Normalized) 0.39 3.48 4.31 3.85 4.57 7.59 1.61 

Benefits Rating Lower Lower Moderate Moderate Moderate HIGHER LOWER 

FC-Trib2-W-02 
(20) 

Function Score (Normalized) 2.40 4.75 4.10 1.59 7.88 - - 

Function Rating Lower Moderate Moderate Lower Higher - - 

Benefits Score (Normalized) 0.42 3.46 2.34 0.65 3.44 4.22 1.77 

Benefits Rating Lower Lower Moderate Lower Moderate MODERATE LOWER 

MB-Trib2-W-01 
(21) 

Function Score (Normalized) 1.04 8.41 6.08 1.85 8.82 - - 

Function Rating Lower Higher Higher Higher Lower - - 

Benefits Score (Normalized) 1.30 0.73 0.66 0.65 3.94 8.55 1.08 

Benefits Rating Lower Lower Lower Lower Moderate HIGHER LOWER 

MC-Trib1B-W-01 
(26) 

Function Score (Normalized) 6.67 2.34 7.92 4.46 9.59 - - 

Function Rating Higher Lower Higher Moderate Higher - - 

Benefits Score (Normalized) 1.43 8.62 6.35 3.35 4.51 7.11 2.11 

Benefits Rating Lower Higher Higher Moderate Moderate HIGHER LOWER 
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Unique ID 
(Map ID) 

Description 

WESP-AC Summary Ratings for Grouped Functions 
Wetland 

Condition 
Wetland 

Risk Hydrologic 
Water 

Quality 
Support 

Aquatic 
Support 

Aquatic 
Habitat 

Transition 
Habitat 

MC-Trib1C-W-03 
(29) 

Function Score (Normalized) 1.20 7.95 4.17 1.68 8.05 - - 

Function Rating Lower Higher Moderate Lower Higher - - 

Benefits Score (Normalized) 4.45 2.99 0.61 1.43 4.17 3.25 4.29 

Benefits Rating Moderate Lower Lower Lower Moderate MODERATE MODERATE 

MC-Trib1C-W-04A 
(30) 

Function Score (Normalized) 2.66 6.27 4.13 1.69 7.66 - - 

Function Rating Moderate Higher Moderate Lower Higher - - 

Benefits Score (Normalized) 1.33 0.29 4.44 0.52 3.57 5.66 1.27 

Benefits Rating Lower Lower Moderate Lower Moderate MODERATE LOWER 

MC-Trib1D-W-01 
(33) 

Function Score (Normalized) 5.63 6.21 4.72 1.88 8.33 - - 

Function Rating Higher Higher Moderate Lower Higher - - 

Benefits Score (Normalized) 1.63 1.49 5.07 0.47 3.73 4.70 0.96 

Benefits Rating Lower Lower Higher Lower Moderate MODERATE LOWER 

MC-W-01 
(35) 

Function Score (Normalized) 4.48 3.74 4.21 6.21 9.20 - - 

Function Rating Moderate Moderate Moderate Moderate Higher - - 

Benefits Score (Normalized) 0.22 10.00 5.52 5.53 9.17 4.94 2.28 

Benefits Rating Lower Higher Higher Moderate Higher MODERATE LOWER 

MCB-W-01 
(38) 

Function Score (Normalized) 7.19 2.73 6.15 6.68 9.09 - - 

Function Rating Higher Lower Higher Higher Higher - - 

Benefits Score (Normalized) 1.91 8.90 8.15 5.01 4.61 5.66 1.56 

Benefits Rating Lower Higher Higher Moderate Moderate MODERATE LOWER 

PH-W-01 
(39) 

Function Score (Normalized) 2.55 2.72 3.41 5.42 9.26 - - 

Function Rating Moderate Lower Higher Higher Higher - - 

Benefits Score (Normalized) 1.63 5.86 5.64 7.96 9.99 4.94 5.97 

Benefits Rating Lower Moderate Higher Higher Higher MODERATE HIGHER 

PH-W-02 Function Score (Normalized) 4.79 3.38 8.06 4.18 9.51 - - 
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Unique ID 
(Map ID) 

Description 

WESP-AC Summary Ratings for Grouped Functions 
Wetland 

Condition 
Wetland 

Risk Hydrologic 
Water 

Quality 
Support 

Aquatic 
Support 

Aquatic 
Habitat 

Transition 
Habitat 

(40) Function Rating Moderate Moderate Higher Moderate Higher - - 

Benefits Score (Normalized) 1.68 2.89 6.57 3.17 4.70 6.39 2.26 

Benefits Rating Lower Lower Higher Moderate Moderate MODERATE LOWER 

PLE-W-01 
(45) 

Function Score (Normalized) 0.00 10.00 1.55 4.03 8.74 - - 

Function Rating Lower Higher Lower Moderate Higher - - 

Benefits Score (Normalized) 0.37 3.95 2.77 4.46 4.76 3.98 5.22 

Benefits Rating Lower Lower Moderate Moderate Moderate MODERATE HIGHER 

PLE-W-03 
(47) 

Function Score (Normalized) 1.88 6.89 3.78 1.60 7.16 - - 

Function Rating Lower Higher Lower Lower Moderate - - 

Benefits Score (Normalized) 0.87 3.79 3.39 1.43 4.12 4.94 2.07 

Benefits Rating Lower Lower Moderate Lower Moderate MODERATE LOWER 

PLW-W-01 
(49) 

Function Score (Normalized) 0.00 10.00 1.49 3.98 8.49 - - 

Function Rating Lower Higher Lower Moderate Higher - - 

Benefits Score (Normalized) 0.32 3.95 2.67 4.37 4.68 2.53 5.21 

Benefits Rating Lower Lower Moderate Moderate Moderate LOWER HIGHER 

PLW-W-02 
(50) 

Function Score (Normalized) 2.66 5.68 4.89 1.93 8.28 - - 

Function Rating Moderate Higher Moderate Lower Higher - - 

Benefits Score (Normalized) 0.37 3.85 2.42 0.89 3.94 4.94 4.91 

Benefits Rating Lower Lower Moderate Lower Moderate MODERATE HIGHER 
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Figure 24.  Condition risk assessment for large (i.e., ≥ 0.5 ha) and / or distinctive wetlands 
identified within the survey area on the lands in west Saint John, New Brunswick being 
considered for the Burchill Wind Project. 
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8.0 SUMMARY 

Watercourse and wetland assessments were completed on portions of PID 00412189 in 
west Saint John, New Brunswick in support of the Burchill Wind Project being proposed 
by Natural Forces. 

The following is a summary of the findings: 

 in addition to wetlands, five general types of habitat were observed across the 
property; 

 all told, 294 plant species were identified on the property; 

 five rare species were identified, one of which (i.e., purple false foxglove) May Be 
At Risk while the other four are considered secure; 

 overall, 74 watercourses were identified and delineated within the survey area; 

 most of the watercourses are ephemeral and likely do not support fish and / or fish 
habitat; 

 a total of 27 small wetlands (i.e., < 0.5 ha in size) with a total area of 3.45 ha were 
delineated within the survey area; 

 overall, 28 large (i.e., ≥ 0.5 ha in size) and / or distinctive wetlands with a combined 
area of 76.5 ha were delineated within the survey area; 

 wetland functional assessments were completed for 23 wetlands and results 
showed eight ranked as having a higher wetland condition and six ranked as 
having a higher wetland risk; and 

 five wetlands still require ground-truthing and WFAs to be completed in spring 
2020. 

8.1 CLOSING 

We trust that you will find the contents of this report satisfactory for your purposes.  This 
report was prepared by Dr. Matthew Alexander, P.Geo., EP and reviewed by Ms. Crystal 
Caines, P.Tech., PMP and Mr. Derrick Mitchell, B.Sc.F., R.P.F.  Please feel free to contact 
the undersigned at 506.674.9422 or via email at matt.alexander@fundyeng.com if any 
clarification is required. 

Respectfully Submitted, 
FUNDY ENGINEERING & CONSULTING LTD. 

Dr. Matthew D. Alexander, P.Geo., EP  
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10.0 REPORT DISCLAIMERS AND DISCLOSURES 

The sole purpose of this report and the associated services performed by Fundy 
Engineering & Consulting Ltd. was to complete watercourse and wetland assessments in 
support of an Environmental Impact Assessment for the proposed Burchill Wind Project in 
west Saint John, New Brunswick.  The scope of services was defined at the Project outset 
between Fundy Engineering and Natural Forces personnel. 

The observations made and the facts presented in this report are based on desktop 
assessments and field assessments conducted during spring, summer, and fall 2019.  Site 
conditions at the time of visitation / sampling only are reflected in this document.  Certain 
data presented are based on statements, recollections, and observations of various 
individuals and where this is the case, sources are indicated.  No independent 
confirmation of that information was made. 

This report was prepared on behalf of and for the exclusive use of Natural Forces.  The 
report expresses the professional opinion of Fundy Engineering experts and is based on 
their technical / scientific knowledge.  Fundy Engineering & Consulting Ltd. accepts no 
liability or responsibility whatsoever for or in respect of any use of or reliance upon this 
report or data by any third-party.  Fundy Engineering makes no guarantee that the Client 
will be successful in the regulatory approval process. 
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Appendix I: 

Watercourse and Wetland Photographs 
 



WATERCOURSES 

  

BB 

Washed out crossing on BB along the water 
pipeline that extends from Spruce Lake to 

Coleson Cove. 

BB 

Washed out crossing on BB along the water 
pipeline that extends from Spruce Lake to 

Coleson Cove. 

 

BB 

Washed out crossing on BB along the water 
pipeline that extends from Spruce Lake to 

Coleson Cove. 

BB 

~ 1 800 mm corrugated steel culvert that 
conveys BB under Burchill Road. 



  

BB 

Upstream of confluence with BB-Trib4. 

BB 

Upstream of confluence with BB-Trib4. 

 

BB 

Small waterfall on BB mid-way between BB-
Trib3 and BB-Trib4. 

BB 

Small waterfall on BB near confluence with BB-
Trib2. 



  

BB 

Looking upstream on BB at confluence with BB-
Trib7. 

BB 

Looking downstream on BB at confluence with 
BB-Trib7. 

BB-Trib1 

BB-Trib1 as it flows across Cheeseman Beach 
Road from BB-Trib1-W-01. 

BB-Trib1 

BB-Trib1 as it flows across Cheeseman Beach 
Road from BB-Trib1-W-01. 



BB-Trib1 

600 mm ID concrete culvert that conveys BB-
Trib1 to BB under the water pipeline that extends 

from Spruce Lake to Coleson Cove. 

BB-Trib1 

  

BB-Trib1 BB-Trib1A 



  

BB-Trib1C BB-Trib1D 

 

BB-Trib1D BB-Trib1E 



  

BB-Trib1F BB-Trib2 

  

BB-Trib3 BB-Trib3 



  

BB-Trib3 

Large hunting blind located atop a ridge near the 
source of BB-Trib3. 

BB-Trib3 

Large hunting blind located atop a ridge near the 
source of BB-Trib3. 

  

BB-Trib5 BB-Trib5A-1 



  

BB-Trib5C BB-Trib5D 

450 mm ID concrete culvert that conveys BB-
Trib5D under Burchill Road. 

  

BB-Trib5F BB-Trib6A 



BB-Trib6A BB-Trib6B 

  

BB-Trib7 

310 mm ID concrete culvert that conveys BB-
Trib7 from BB-Trib7-W-01 under Burchill Road. 

BB-Trib7 



  

BB-Trib7 

BB-Trib7 upstream of confluence with BB-Trib7B

BB-Trib7 

  

BB-Trib7 

BB-Trib7 upstream of confluence with BB. 

BB-Trib7A 



  

FC-Trib1 

450 mm ID concrete culvert that conveys FC-
Trib1 under Burchill Road. 

FC-Trib1 

  

FC-Trib1 FC-Trib1C 



  

FC-Trib1D FC-Trib1E 

MC-Trib1B MC-Trib1C 

Access road that allows vehicles to ford the 
tributary. 



  

MC-Trib1C 

Access road that allows vehicles to ford the 
tributary. 

MC-Trib1C 

  

MC-Trib1C MC-Trib1C 



 

MC-Trib1F MCB 

  

MCB-Trib1B MCBW-Trib1 



 

MCBW-Trib1 MCBW-Trib1 

  

MCBW-Trib1 MCBW-Trib1A 



  

MCBW-Trib2 MCBW-Trib2 

  

MCBW-Trib3 MCBW-Trib3 



  

OD-Ditch WC-01A 

  

WC-01A WC-02A 



  

WC-02B WC-03 

  

WC-04 WC-05 



 

WC-05 WC-05 

  

WC-06 WC-07 

 

  



WETLANDS 

BB-Trib1-W-01 

BB-Trib1-W-01 adjacent to Cheeseman Beach 
Road.  Under high runoff conditions, water flows 

from the wetland by flowing across the road. 

BB-Trib1-W-01 

BB-Trib1-W-03 BB-Trib5-W-02 



 

BB-Trib5-W-02 BB-Trib5-W-02 

BB-Trib6-W-01 (Upland) BB-Trib6-W-01 (Upland) 



BB-Trib6-W-01 (Wetland) BB-Trib6-W-01 (Wetland) 

 

BB-Trib7-W-01 BB-Trib7-W-01 



BB-W-01 BB-W-01 

BB-W-01 BB-W-02 

BB-W-02 BB-W-02 



BB-W-02 (Upland) BB-W-02 (Upland) 

FC-Trib1-W-01 FC-Trib1-W-01 

FC-Trib1-W-01 FC-Trib1-W-01 



 

FC-Trib1-W-01 FC-Trib1-W-01 

FC-Trib1-W-01 FC-Trib1-W-01 



FC-Trib1-W-01 (Upland) FC-Trib1-W-01 (Upland) 

FC-Trib1-W-02 (Upland) FC-Trib1-W-02 (Upland) 

FC-Trib1-W-02 (Wetland) FC-Trib1-W-02 (Wetland) 



FC-Trib1-W-04 (Upland) FC-Trib1-W-04 (Upland) 

FC-Trib1-W-04 (Wetland) FC-Trib1-W-04 (Wetland) 

FC-Trib2-W-01 (Upland) FC-Trib2-W-01 (Upland) 



FC-Trib2-W-01 (Wetland) FC-Trib2-W-01 (Wetland) 

FC-Trib2-W-02 (Upland) FC-Trib2-W-02 (Upland) 

FC-Trib2-W-02 (Wetland) FC-Trib2-W-02 (Wetland) 



MB-Trib2-W-01 (Upland) MB-Trib2-W-01 (Upland) 

MB-Trib2-W-01 (Wetland) MB-Trib2-W-01 (Wetland) 

MC-Trib1B-W-01 (Upland) MC-Trib1B-W-01 (Upland) 



MC-Trib1B-W-01 (Wetland) MC-Trib1B-W-01 (Wetland) 

MC-Trib1C-W-01 MC-Trib1C-W-01 



 

MC-Trib1C-W-03 

Under high runoff conditions, water flows from 
the wetland across the pipeline right-of-way road 

to MC-Trib1C-2. 

MC-Trib1C-W-03 

MC-Trib1C-W-03 MC-Trib1C-W-03 



MC-Trib1C-W-03 (Upland) MC-Trib1C-W-03 (Upland) 

MC-Trib1C-W-03 (Wetland) MC-Trib1C-W-03 (Wetland) 



  

MC-Trib1C-W-04A MC-Trib1C-W-04A 

 

MC-Trib1C-W-04B MC-Trib1C-W-05 



MC-Trib1D-W-01 (Upland) MC-Trib1D-W-01 (Upland) 

MC-Trib1D-W-01 (Wetland) MC-Trib1D-W-01 (Wetland) 

MC-W-01 (Upland) MC-W-01 (Upland) 



MC-W-01 (Wetland) MC-W-01 (Wetland) 

MCB-W-01 MCB-W-01 

MCB-W-01 (Upland) MCB-W-01 (Upland) 



Looking from the edge of the property towards 
the knob of rock being quarried with large deer 

stand in the middle of the clearcut. 

MCB-Trib1A-W-01 (Wetland) MCB-Trib1A-W-01 (Upland) 

PH-W-01 PH-W-01 



 

PH-W-01 PH-W-01 

PH-W-01 PH-W-02 (Wetland) 



PH-W-02 (Wetland) PH-W-05 

PLE-W-01 PLE-W-02 (Upland) 

PLE-W-02 PLE-W-03 



PLE-W-03 PLW-W-01 
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GENERAL INTEREST PHOTOS 

Roadside Cross 
Mark Bernatchez died by tragic accident 25 June 

2005 on King William Road near intersection 
with Burchill Road. 

Deer baiting between MC-Trib1C-W-04A and 
MC-Trib1C-W-04B. 

RC airplane field atop former Spruce Lake 
Landfill. 

Looking from atop former Spruce Lake Landfill 
towards leachate treatment wetland. 



Temporary wind data collection tower atop 
former Spruce Lake Landfill. 

Bedrock outcrop along BB downstream of 
confluence with BB-Trib4. 
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Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - BB-Trib6-W-01

Investigator Name: Derrick Mitchell

Date of Field Assessment: 14 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.181083

Longitude (decimal degrees): -66.206548

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 7.6

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  BB-Trib6-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  14 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 1

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.20

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:
<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 1

Mostly untrue. 0

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare workshee
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 0

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  BB-Trib6-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all 
other types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  
Do not mark again the type marked in F1.

A1. 0
A2. 0
B1. 1
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 0

those species together do not comprise > 50% of such cover. 1

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable 

persons, and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  14 October 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for 
the minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland 
species.  [AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

0

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

1

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 1

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 1

5-50% of the vegetated area. 0

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 1

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains 
surface water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 1

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 1

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 1

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 1

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 1

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:
<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 0

2-5%. 1

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 1

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 1

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services) 

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in 
Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 2

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

3

Stressor subscore= 0.25

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Date:  14 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  BB-Trib6-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following 
rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=
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1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 0

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

FieldS form Non-tidal 2



Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 2.93 Moderate 1.68 Lower 3.99 1.75 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 6.25 Moderate 3.06 Moderate 3.33 1.78 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 6.38 Higher 3.21 Moderate 4.25 1.93 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 2.18 Moderate 1.69 Lower 4.65 1.02 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 3.10 Moderate 1.24 Lower 5.10 1.46 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 0.84 Lower 4.94 Moderate 4.35 5.50 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 6.08 Higher 7.18 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 7.80 Higher 6.47 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 2.34 Lower 3.78 Moderate 4.70 3.28 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.19 Moderate 4.24 Moderate 6.04 4.66 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 4.71 Moderate 2.50 Moderate 3.74 2.50 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 2.54 Moderate 2.50 Moderate 2.17 2.50 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.34 Higher 2.50 Lower 7.75 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 10.00 Higher 0.00 Lower 9.25 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 7.07 Higher 6.53 Higher 5.94 5.67 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.07 Lower 1.80 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.00 Lower 2.00 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 7.59 Higher 8.61 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 4.52 Moderate 3.92 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 6.25 Higher 1.68 Lower 3.99 1.75 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 2.57 Lower 3.78 Lower
6.25 4.08 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 6.75 Higher 3.57 Moderate 5.58 2.81 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 3.84 Moderate 3.04 Lower 4.22 3.30 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.40 Higher 4.77 Moderate 8.45 4.19 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 7.59 Higher 8.61 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 2.26 Lower 2.96 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.181083, -66.206548

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  BB-Trib6-W-01

Date:  14 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - FC-Trib2-W-02

Investigator Name: Derrick Mitchell

Date of Field Assessment: 14 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.192947

Longitude (decimal degrees): -66.206379

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.5

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  FC-Trib2-W-02

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  14 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 1

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 1

1 -2 km. 0

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.20

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

Form OF Non-tidal 3



Site Identifier:  FC-Trib2-W-02

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 1

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 0

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 5

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 0

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 4

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 0

those species together do not comprise > 50% of such cover. 1

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 0

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 0

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 0

broad-leaved deciduous 20-40 cm diameter. 0

coniferous, >40 cm diameter. 0

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 1

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 1

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 0

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 1

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 0

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  14 October 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 1

Intermediate. 0

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 1

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 1

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 1

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

1

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 1

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 1

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland.

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago.

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes.

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  14 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  FC-Trib2-W-02

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

FieldS form Non-tidal 1



Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 5.71 Higher 0.42 Lower 6.12 0.50 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.40 Lower 3.27 Moderate 1.28 1.91 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 5.13 Moderate 1.45 Lower 6.67 0.88 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.81 Higher 1.09 Lower 6.31 1.32 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 3.17 Moderate 4.56 Moderate 5.78 5.17 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 7.00 Higher 7.58 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.19 Moderate 5.09 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 4.47 Moderate 0.92 Moderate 5.45 1.74 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 2.65 Lower 1.08 Lower 4.70 2.75 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.93 Moderate 2.50 Lower 5.75 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 7.54 Moderate 0.00 Lower 6.07 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 8.20 Higher 4.54 Moderate 6.39 3.94 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.23 Lower 1.92 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.40 Lower 2.32 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 4.22 Moderate 6.67 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 3.14 Moderate 3.41 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.40 Lower 0.42 Lower 6.12 0.50 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 4.75 Moderate 3.46 Lower
7.08 3.81 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.10 Moderate 2.34 Moderate 4.20 1.56 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.59 Lower 0.65 Lower 2.82 1.65 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 7.88 Higher 3.44 Moderate 6.23 3.04 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 4.22 Moderate 6.67 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 1.77 Lower 2.87 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.192947, -66.206379

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  FC-Trib2-W-02

Date:  14 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - BB-Trib1-W-02

Investigator Name: Matt Alexander

Date of Field Assessment: 11 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.178466

Longitude (decimal degrees): 66.210666

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.68

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired): Old apple orchard adjacent to this wetland next to Burchill Road.  Former homestead existed in
this area.  Twentieth century garbage piles (bottles, cans, car parts, etc.) strewn about the 
forest.



Site Identifier:  BB-Trib1-W-02

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  11 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 1

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 1

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 1

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.18

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]
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A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2314

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern
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Site Identifier:  BB-Trib1-W-02

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 2

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 4

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 1

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 1

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 0

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 1

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 0

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  11 September 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 1

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 0

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 0

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 0

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  11 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  BB-Trib1-W-02

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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1

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 2

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 1

Sum= 4

Stressor subscore= 0.33

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 0

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 0

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 0

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 4.67 Moderate 0.37 Lower 5.32 0.45 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 1.88 Lower 3.48 Moderate 1.00 2.03 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 7.56 Higher 0.73 Lower 8.33 0.44 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.37 Higher 0.00 Lower 6.00 0.33 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.84 Moderate 7.19 Moderate 5.58 7.50 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 8.22 Higher 8.11 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.14 Moderate 5.06 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 8.21 Higher 0.76 Lower 6.76 1.66 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 2.70 Lower 2.16 Lower 4.72 3.40 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.29 Moderate 5.00 Moderate 5.21 5.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 7.50 Moderate 0.00 Lower 6.04 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 5.71 Moderate 4.32 Moderate 5.39 3.75 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.26 Lower 1.94 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 1.51 Lower 2.66 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 7.83 Higher 8.75 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 0.45 Lower 2.42 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 1.88 Lower 0.37 Lower 5.32 0.45 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 6.24 Higher 4.91 Moderate
7.67 5.13 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 6.01 Moderate 2.45 Moderate 4.98 1.63 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.62 Lower 1.30 Lower 2.83 2.04 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 7.00 Moderate 4.05 Moderate 5.79 3.96 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 7.83 Higher 8.75 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 0.98 Lower 2.54 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.178466, 66.210666

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  BB-Trib1-W-02

Date:  11 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - BB-Trib5-W-02

Investigator Name: Matt Alexander

Date of Field Assessment: 17 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.174268

Longitude (decimal degrees): 66.206582

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.71

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

75

What percent (approx.) of the wetland were you able to visit? 75

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired): Catches runoff from Burchill Road.



Site Identifier:  BB-Trib5-W-02

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 1

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

3 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  17 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 1

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 1

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.16

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]
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A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 1

Mostly untrue. 0

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2314

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern
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Site Identifier:  BB-Trib5-W-02

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 4

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 0

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 0

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 1

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  17 Sept 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

1

Neither of above. Enter "1". 0

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 1

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 0

>50%. 1

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 1

>95% of the AA with or without inhabited building nearby. 0

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 1

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 1

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 1

4

Stressor subscore= 0.33

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  17 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  BB-Trib5-W-02

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 3

Sum= 5

Stressor subscore= 0.42

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 0

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 0

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 0

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 4.13 Moderate 1.58 Lower 4.90 1.65 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.66 Lower 2.97 Moderate 1.42 1.73 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 5.94 Higher 2.06 Lower 7.22 1.25 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.51 Higher 4.55 Moderate 6.10 4.44 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 1.74 Lower 5.50 Moderate 4.90 6.00 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 6.49 Higher 7.36 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 3.70 Moderate 4.30 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 4.90 Moderate 0.60 Lower 5.60 1.57 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 2.17 Lower 4.78 Moderate 4.44 4.99 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.00 Moderate 10.00 Higher 4.97 10.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 8.84 Higher 10.00 Higher 7.12 10.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 4.72 Moderate 8.49 Higher 4.99 7.36 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.19 Lower 1.89 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 1.53 Lower 2.66 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 3.49 Moderate 6.25 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 7.58 Higher 5.05 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.66 Moderate 1.58 Lower 4.90 1.65 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 5.00 Moderate 4.77 Moderate
6.88 4.95 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 3.85 Moderate 2.08 Moderate 4.21 1.42 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.30 Lower 2.87 Lower 2.67 2.99 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 7.68 Higher 9.75 Higher 6.41 9.56 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 3.49 Moderate 6.25 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 4.56 Higher 3.85 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.174268, 66.206582

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  BB-Trib5-W-02

Date:  17 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
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Site Name: Burchill Wind Energy Project - BB-Trib7-W-01

Investigator Name: Matt Alexander

Date of Field Assessment: 12 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.182871

Longitude (decimal degrees): 66.207452

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.31

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired): Catches runoff from pit/quarry.  Flow to the wetland is flashy as observed during a 
precipitation event.



Site Identifier:  BB-Trib7-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 1

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  12 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 1

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 1

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.18

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 0

10 to 25%. 0

>25%. 1

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 1

Mostly untrue. 0

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 1

100 - 1000 m. 0

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2314

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope

Form OF Non-tidal 3



Site Identifier:  BB-Trib7-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 2

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 0

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 0

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 1

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  12 Sept 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 1

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 1

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 1

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 1

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 1

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 1

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 1

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 1

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 1

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 1

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 1

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

1

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

1

Neither of above. Enter "1". 0

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

1

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 0

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 1

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

1 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 0

>50%. 1

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 1

>95% of the AA with or without inhabited building nearby. 0

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 3

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 2

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 3

9

Stressor subscore= 0.75

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 2

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

6

Stressor subscore= 0.67

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 3

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

7

Stressor subscore= 0.78

Date:  12 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  BB-Trib7-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=
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1

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

3

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 2

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 3

Sum= 9

Stressor subscore= 0.75

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 2.25 Lower 4.15 Moderate 3.46 4.20 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 4.06 Moderate 3.10 Moderate 2.17 1.80 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 4.85 Moderate 6.11 Higher 3.23 3.67 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 4.03 Moderate 3.22 Lower 5.92 1.95 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 3.30 Moderate 8.23 Higher 5.24 7.78 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 3.13 Moderate 7.50 Higher 5.76 7.78 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 4.49 Moderate 6.50 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.45 Higher 5.23 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 4.42 Moderate 3.88 Moderate 5.43 3.34 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.29 Moderate 4.55 Moderate 6.09 4.85 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 5.36 Moderate 4.17 Moderate 4.27 4.17 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 2.20 Moderate 2.50 Moderate 1.88 2.50 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.39 Higher 2.50 Lower 7.78 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 8.70 Higher 0.00 Lower 7.01 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 4.82 Moderate 5.68 Moderate 5.03 4.93 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.08 Lower 1.81 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 5.78 Higher 3.94 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 3.49 Moderate 6.25 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 10.00 Higher 6.56 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 4.06 Moderate 4.15 Moderate 3.46 4.20 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 3.76 Moderate 7.27 Moderate
6.18 6.81 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 5.08 Moderate 5.24 Higher 4.72 3.31 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 3.97 Moderate 3.39 Moderate 4.27 3.58 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.51 Higher 4.20 Moderate 7.20 3.70 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 3.49 Moderate 6.25 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 7.89 Higher 5.25 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.182871, 66.207452

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  BB-Trib7-W-01

Date:  12 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - BB-W-02

Investigator Name: Derrick Mitchell

Date of Field Assessment: 14 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.193464

Longitude (decimal degrees): -66.201101

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 1.2

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 80

What percent (approx.) of the wetland were you able to visit? 80

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  BB-W-02

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  14 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 1

1 -2 km. 0

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.24

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 1

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

0

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  BB-W-02

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 4

deciduous trees taller than 3 m. 3

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 0

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 0

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 0

those species together do not comprise > 50% of such cover. 1

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 1

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  14 October 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 1

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 1

Intermediate. 0

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 1

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
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N Fixers
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 1

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland.

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago.

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes.

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Date:  14 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  BOR WL 6

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=
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Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 6.11 Higher 0.52 Lower 6.43 0.60 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.40 Lower 3.74 Moderate 1.28 2.18 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 6.75 Higher 10.00 Higher 7.78 10.00 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.98 Higher 10.00 Higher 6.44 10.00 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.56 Moderate 10.00 Higher 5.41 10.00 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 8.20 Higher 8.10 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.97 Higher 5.50 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 5.69 Higher 1.03 Moderate 5.87 1.80 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 2.87 Lower 1.22 Lower 4.82 2.83 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 7.23 Moderate 2.50 Lower 6.00 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.09 Higher 0.00 Lower 7.32 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 8.82 Higher 5.12 Moderate 6.64 4.44 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.07 Lower 1.80 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.67 Lower 2.40 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 7.11 Higher 8.33 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 0.22 Lower 2.34 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.40 Lower 0.52 Lower 6.43 0.60 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 5.76 Higher 10.00 Higher
7.51 10.00 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.74 Moderate 2.66 Moderate 4.52 1.75 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.72 Lower 0.73 Lower 2.89 1.70 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.73 Higher 3.83 Moderate 6.99 3.38 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 7.11 Higher 8.33 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 0.44 Lower 2.37 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.193464, -66.201101

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  BB-W-02

Date:  14 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - FC-Trib1-W-01

Investigator Name: Matt Alexander

Date of Field Assessment: 12 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.186357

Longitude (decimal degrees): 66.207911

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 1.2

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  FC-Trib1-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 1

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 1

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  12 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 1

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 1

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 1

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.15

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 1

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2314

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

1

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 0

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  FC-Trib1-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 2

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 0

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 1

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  12 Sept 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 1

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 1

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 1

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 1

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 1

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 1

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 1

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 1

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 1

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

1

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 1

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

1

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

1 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 1

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

1

Neither of above. Enter "1". 0

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

1

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 0

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 1

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 1

>95% of the AA with or without inhabited building nearby. 0

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

[PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 2

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 2

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 2

7

Stressor subscore= 0.58

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

1

Stressor subscore= 0.11

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

Date:  12 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  FC-Trib1-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

FieldS form Non-tidal 1



1

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

2

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 1

Sum= 5

Stressor subscore= 0.42

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 0

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 0

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 0

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

FieldS form Non-tidal 2



Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 1.28 Lower 0.29 Lower 2.72 0.38 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 6.15 Moderate 5.66 Moderate 3.28 3.30 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 5.45 Higher 6.74 Higher 3.63 4.06 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 2.41 Moderate 6.85 Moderate 4.81 4.16 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 3.92 Moderate 5.90 Higher 5.69 5.67 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 1.72 Lower 10.00 Higher 4.89 10.00 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 3.77 Moderate 6.19 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 7.65 Higher 6.39 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 7.01 Higher 5.82 Higher 4.29 4.30 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 5.87 Moderate 5.92 Higher 3.50 4.20 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 10.00 Higher 7.32 Higher 7.52 5.19 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.08 Moderate 4.11 Moderate 5.99 4.59 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 7.12 Higher 2.50 Moderate 5.67 2.50 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 4.22 Moderate 0.00 Lower 3.61 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.76 Higher 0.00 Lower 8.09 0.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.43 Higher 0.00 Lower 7.59 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 8.05 Higher 6.02 Moderate 6.33 5.23 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.00 Lower 1.75 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 6.58 Higher 4.17 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 6.39 Moderate 7.92 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 4.40 Moderate 3.88 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 6.15 Higher 0.29 Lower 2.72 0.38 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 3.30 Moderate 8.79 Higher
5.79 8.30 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 8.66 Higher 6.95 Higher 6.36 4.69 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 6.49 Higher 4.80 Moderate 5.30 3.85 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.42 Higher 4.02 Moderate 7.72 3.49 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 6.39 Moderate 7.92 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 5.49 Higher 4.03 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.186357, 66.207911

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  FC-Trib1-W-01

Date:  12 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - FC-Trib1-W-02

Investigator Name: Derrick Mitchell

Date of Field Assessment: 14 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.185552

Longitude (decimal degrees): -66.204419

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 5.1

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 80

What percent (approx.) of the wetland were you able to visit? 80

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  FC-Trib1-W-02

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 1

0.5- 1 km. 0

1 - 5 km. 0

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  14 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 1

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 1

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

0

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.18

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

1

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 0

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  FC-Trib1-W-02

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

1

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

0

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 1
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 1

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 0

those species together do not comprise > 50% of such cover. 1

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 0

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

1

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  14 October 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 1

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 1

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 1

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
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F47 pH Measurement

F48 TDS and/or 
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F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland.

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago.

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

0

Stressor subscore= 0.00

Date:  14 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  FC-Trib1-W-02

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

FieldS form Non-tidal 1



Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 5.54 Higher 0.37 Lower 5.99 0.45 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 4.69 Moderate 3.10 Moderate 2.50 1.81 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 7.56 Higher 0.37 Lower 8.33 0.22 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 5.71 Higher 0.00 Lower 6.95 0.33 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 1.94 Lower 1.75 Lower 5.03 2.67 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 8.92 Higher 8.41 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.06 Moderate 5.02 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 4.46 Moderate 0.59 Lower 5.44 1.56 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 0.90 Lower 1.01 Lower 3.78 2.70 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.77 Moderate 2.50 Lower 5.61 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.45 Higher 10.00 Higher 7.61 10.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 5.94 Moderate 10.00 Higher 5.48 10.00 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.33 Lower 1.99 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 1.75 Lower 2.73 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 8.55 Higher 9.17 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 0.39 Lower 2.40 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 4.69 Moderate 0.37 Lower 5.99 0.45 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 6.32 Higher 1.23 Lower
7.80 1.87 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.30 Moderate 2.17 Moderate 4.34 1.47 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 0.54 Lower 0.61 Lower 2.27 1.62 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.42 Higher 8.75 Higher 6.92 8.75 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 8.55 Higher 9.17 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 1.07 Lower 2.57 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.185552, -66.204419

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  FC-Trib1-W-02

Date:  14 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - FC-Trib1-W-04

Investigator Name: Derrick Mitchell

Date of Field Assessment: 14 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.194758

Longitude (decimal degrees): -66.20425

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 4.8

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 80

What percent (approx.) of the wetland were you able to visit? 80

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  FC-Trib1-W-04

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  14 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 1

1 -2 km. 0

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.20

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

1

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 0

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope

Form OF Non-tidal 3



Site Identifier:  FC-Trib1-W-04

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 1
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 1

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 0

those species together do not comprise > 50% of such cover. 1

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  14 October 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 1

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 1

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
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Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13
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Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
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% of Summertime 
Water that Is Shaded

F26
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 1

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland.

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago.

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes.

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Date:  14 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  FC-Trib1-W-04

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

FieldS form Non-tidal 1



Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 6.76 Higher 0.42 Lower 6.93 0.50 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.08 Lower 3.65 Moderate 1.11 2.13 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 7.56 Higher 0.37 Lower 8.33 0.22 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 5.71 Higher 0.00 Lower 6.95 0.33 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 3.01 Moderate 1.56 Lower 5.69 2.50 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 8.20 Higher 8.10 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.58 Higher 5.29 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 8.20 Higher 1.42 Moderate 6.76 2.01 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 3.42 Moderate 1.74 Lower 5.11 3.15 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 8.37 Higher 2.50 Lower 6.94 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.50 Higher 10.00 Higher 7.65 10.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 9.82 Higher 10.00 Higher 7.04 10.00 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.07 Lower 1.80 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 2.24 Lower 2.87 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 8.55 Higher 9.17 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 0.22 Lower 2.34 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.08 Lower 0.42 Lower 6.93 0.50 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 6.50 Higher 1.10 Lower
7.80 1.76 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 6.09 Higher 2.67 Moderate 5.03 1.75 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 2.05 Lower 1.04 Lower 3.07 1.89 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.52 Higher 8.75 Higher 7.43 8.75 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 8.55 Higher 9.17 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 1.23 Lower 2.61 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.194758, -66.20425

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  FC-Trib1-W-04

Date:  14 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - FC-Trib2-W-01

Investigator Name: Derrick Mitchell

Date of Field Assessment: 14 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.193500

Longitude (decimal degrees): -66.207134

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 1.0

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  FC-Trib2-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  14 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 1

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 1

1 -2 km. 0

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.19

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 1

50 - 100 m. 0

100 - 1000 m. 0

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  FC-Trib2-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 1
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 2

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 0

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 4

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 0

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 0

broad-leaved deciduous 20-40 cm diameter. 0

coniferous, >40 cm diameter. 0

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 1

Several ( >8/hectare) but above not true. 0

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 1

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 0

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  14 October 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

0

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

1

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 1

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 1

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 1

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 1

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 1

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 1

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 1

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

1

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 1

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 1

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 1

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 0

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 0

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes.

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Date:  14 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  FC-Trib2-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=
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Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 2.64 Moderate 0.39 Lower 3.76 0.48 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.92 Lower 3.53 Moderate 1.56 2.06 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 8.40 Higher 1.28 Lower 5.60 0.77 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 2.00 Moderate 1.56 Lower 4.53 0.94 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 3.76 Moderate 1.09 Lower 5.57 1.32 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.30 Moderate 4.56 Moderate 5.25 5.17 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 4.82 Moderate 6.64 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 6.31 Higher 5.68 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 7.93 Higher 5.26 Moderate 6.66 4.08 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 4.85 Moderate 5.58 Moderate 5.86 5.48 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 7.62 Higher 2.50 Moderate 6.07 2.50 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 5.49 Higher 2.50 Moderate 4.69 2.50 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.48 Higher 2.50 Lower 7.86 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 10.00 Higher 0.00 Lower 8.35 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 8.65 Higher 6.23 Moderate 6.57 5.40 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.23 Lower 1.92 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.08 Lower 2.23 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 7.59 Higher 8.61 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 3.14 Moderate 3.41 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.92 Moderate 0.39 Lower 3.76 0.48 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 3.23 Moderate 3.48 Lower
6.07 3.82 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 7.39 Higher 4.31 Moderate 5.77 3.19 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 5.61 Moderate 3.85 Moderate 4.69 3.79 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.69 Higher 4.57 Moderate 7.97 4.02 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 7.59 Higher 8.61 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 1.61 Lower 2.82 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.193500, -66.207134

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  FC-Trib2-W-01

Date:  14 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - MB-Trib2-W-01

Investigator Name: Derrick Mitchell

Date of Field Assessment: 11 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.172643

Longitude (decimal degrees): -66.196268

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 9.8

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 40

What percent (approx.) of the wetland were you able to visit? 40

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  MB-Trib2-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes. ] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  11 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 1

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 1

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 1

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

0

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.55

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat).

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.] :

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable ]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet 
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC and 
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltered 
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern
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Site Identifier:  MB-Trib2-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 1

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  11 October 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 1

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 1

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 1

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

1

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 0

2-5%. 1

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 0

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 0

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  11 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  MB-Trib2-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 9.04 Higher 1.30 Lower 8.68 1.38 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 1.04 Lower 0.00 Lower 0.56 0.00 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 5.13 Moderate 0.37 Lower 6.67 0.22 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 5.32 Higher 0.00 Lower 6.68 0.33 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 10.00 Higher 1.00 Lower 10.00 2.00 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 6.98 Higher 7.57 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 6.11 Higher 5.57 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 8.29 Higher 0.99 Moderate 6.79 1.78 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 3.09 Lower 1.08 Lower 4.93 2.75 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.93 Moderate 2.50 Lower 5.75 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.96 Higher 0.00 Lower 8.02 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 6.16 Higher 5.29 Moderate 5.57 4.59 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.26 Lower 1.94 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 1.94 Lower 2.78 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 8.55 Higher 9.17 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 0.22 Lower 2.34 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 1.04 Lower 1.30 Lower 8.68 1.38 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 8.41 Higher 0.73 Lower
8.86 1.43 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 6.08 Higher 0.66 Lower 5.01 1.19 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.85 Lower 0.65 Lower 2.96 1.65 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.82 Higher 3.94 Moderate 7.23 3.48 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 8.55 Higher 9.17 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 1.08 Lower 2.56 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  BOR WL 15

Date:  11 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - MCB-W-01

Investigator Name: Matt Alexander

Date of Field Assessment: 9 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.162984

Longitude (decimal degrees): 66.195641

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 3.90

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier: MCB-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 1

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  9 October 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 1

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.29

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 1

Mostly untrue. 0

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

1

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 0

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern
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Site Identifier:  MCB-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

1

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

0

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 1
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 1

Several ( >8/hectare) but above not true. 0

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  9 October 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 1

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 1

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 1

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 1

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 1

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 1

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 1

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 1

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

1

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 1

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

1

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 0

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 1

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 0

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 0

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  9 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  MCB-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

3

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 3

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 2

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 1

Sum= 9

Stressor subscore= 0.75

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 0

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 0

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 0

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

FieldS form Non-tidal 2



Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 2.36 Lower 1.91 Lower 3.54 1.98 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 7.19 Higher 6.47 Higher 3.83 3.77 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 3.29 Moderate 8.76 Higher 2.19 5.27 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 2.09 Moderate 7.31 Moderate 4.59 4.44 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 3.02 Moderate 6.08 Higher 5.05 5.83 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.23 Lower 10.00 Higher 5.20 10.00 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 5.75 Higher 7.04 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.03 Moderate 5.00 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 6.97 Higher 2.65 Moderate 4.27 1.96 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 6.81 Higher 2.62 Moderate 4.06 1.86 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 4.91 Moderate 7.36 Higher 5.60 5.21 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 6.20 Moderate 5.81 Moderate 6.58 5.61 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 6.64 Moderate 5.00 Moderate 5.28 5.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 5.30 Moderate 5.00 Moderate 4.53 5.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 7.91 Higher 5.00 Moderate 6.56 5.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 10.00 Higher 0.00 Lower 8.18 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 6.63 Higher 5.66 Moderate 5.76 4.91 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.18 Lower 1.88 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.50 Lower 2.35 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 5.66 Moderate 7.50 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 2.62 Moderate 3.22 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 7.19 Higher 1.91 Lower 3.54 1.98 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 2.73 Lower 8.90 Higher
6.26 8.38 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 6.15 Higher 8.15 Higher 4.88 5.01 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 6.68 Higher 5.01 Moderate 5.76 4.75 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.09 Higher 4.61 Moderate 7.51 4.15 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 5.66 Moderate 7.50 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 1.56 Lower 2.79 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.162984N 66.195641W

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  MCB-W-01

Date:  9 October 2019

Observer:  Matt Alexander

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - MC-Trib1B-W-01

Investigator Name: Derrick Mitchell

Date of Field Assessment: 11 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.195228

Longitude (decimal degrees): -66.187355

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.5

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

10

What percent (approx.) of the wetland were you able to visit? 10

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  MCB-Trib1B-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  11 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 1

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 1

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 1

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

0

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.60

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat).

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

Form OF Non-tidal 3



Site Identifier:  MC-Trib1B-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

1

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

0

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 1
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 3

deciduous trees taller than 3 m. 3

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 4

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 0

those species together do not comprise > 50% of such cover. 1

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 0

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

1

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  11 October 2019

FieldF form - Non-tidal Page 1 of 5



The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 1

Intermediate. 0

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 1

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 1

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 1

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 1

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 1

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 1

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

1

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

1 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 1

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

1

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 0

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 0

2-5%. 1

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

1 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

FieldF form - Non-tidal Page 5 of 5



Data

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 0

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 0

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  11 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  MC-Trib1B-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 1.29 Lower 1.43 Lower 2.72 1.50 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 6.67 Higher 6.94 Higher 3.56 4.04 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 7.80 Higher 5.73 Higher 5.20 3.45 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 1.30 Lower 6.16 Moderate 4.05 3.74 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 2.94 Moderate 5.53 Higher 4.98 5.33 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 0.98 Lower 10.00 Higher 4.44 10.00 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 3.31 Moderate 5.99 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 8.43 Higher 6.81 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 6.77 Higher 4.63 Moderate 6.26 3.74 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 4.89 Moderate 4.74 Moderate 5.88 4.97 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 5.81 Moderate 2.50 Moderate 4.62 2.50 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 4.86 Moderate 2.50 Moderate 4.15 2.50 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.39 Higher 2.50 Lower 7.79 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 10.00 Higher 0.00 Lower 8.19 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 8.15 Higher 6.14 Moderate 6.37 5.33 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.26 Lower 1.94 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 4.00 Moderate 3.40 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 7.11 Higher 8.33 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 0.22 Lower 2.34 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 6.67 Higher 1.43 Lower 2.72 1.50 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 2.34 Lower 8.62 Higher
5.43 8.18 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 7.92 Higher 6.35 Higher 6.13 3.89 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 4.46 Moderate 3.35 Moderate 4.41 3.48 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.59 Higher 4.51 Moderate 7.82 3.97 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 7.11 Higher 8.33 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 2.11 Lower 2.87 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees): 45.195228, -66.187355

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  MC-Trib1B-W-01

Date:  11 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - MC-Trib1C-W-03

Investigator Name: Derrick Mitchell

Date of Field Assessment: 9 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.1904

Longitude (decimal degrees): -66.184379

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 5

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

5

What percent (approx.) of the wetland were you able to visit? 5

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  MC-Trib1C-W-03

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  9 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 1

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 1

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

0

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.55

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 0

10 to 25%. 1

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 1

Mostly untrue. 0

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  MC-Trib1C-W-03

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 1

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  9 October 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 1

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

0

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

1

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 1

Intermediate. 0

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 1

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 0

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 
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F15

F16
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

1

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 0

2-5%. 1

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 1

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
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Throughflow 
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 1

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 2

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes.

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled.

3

Stressor subscore= 0.25

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

1

Stressor subscore= 0.11

Date:  9 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  MC-Trib1C-W-03

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

FieldS form Non-tidal 1



1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 0

Sum= 0

Stressor subscore= 0.00

1

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 2

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 1

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 1

5

Stressor subscore= 0.42

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 8.39 Higher 4.45 Moderate 8.18 4.50 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 1.20 Lower 0.00 Lower 0.64 0.00 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 3.32 Moderate 1.83 Lower 5.43 1.11 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.41 Higher 1.63 Lower 6.03 1.81 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 10.00 Higher 3.63 Moderate 10.00 4.33 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 4.51 Moderate 6.51 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.80 Higher 5.41 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 3.16 Moderate 0.91 Moderate 4.99 1.73 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 2.81 Lower 2.39 Moderate 4.78 3.54 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.79 Moderate 5.00 Moderate 5.63 5.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.20 Higher 0.00 Lower 7.41 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 4.68 Moderate 5.01 Moderate 4.97 4.35 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.18 Lower 1.88 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 1.83 Lower 2.75 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 3.25 Moderate 6.11 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 6.76 Higher 4.74 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 1.20 Lower 4.45 Moderate 8.18 4.50 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 7.95 Higher 2.99 Lower
8.50 3.38 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.17 Moderate 0.61 Lower 4.08 1.16 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.68 Lower 1.43 Lower 2.87 2.13 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.05 Higher 4.17 Moderate 6.71 4.06 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 3.25 Moderate 6.11 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 4.29 Moderate 3.75 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  MC-Trib1C-W-03

Date:  9 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
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Site Name: Burchill Wind Energy Project - MC-Trib1C-W-04

Investigator Name: Matt Alexander

Date of Field Assessment: 8 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.189587

Longitude (decimal degrees): 66.183085

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.94

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier: MC-Trib1C-W-04

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 1

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 1

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  8 October 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.
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From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 1

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.56

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]
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A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern
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Site Identifier:  MC-Trib1C-W-04

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 1

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 1

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  9 October 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 1

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 1

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 0

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 1

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 0

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 2

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

3

Stressor subscore= 0.25

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 0

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  8 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  MC_W-03A

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 0

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 0

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 0

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 0

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 0

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 0

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 4.57 Moderate 1.33 Lower 5.24 1.40 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.66 Lower 6.45 Higher 1.42 3.76 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 7.56 Higher 0.37 Lower 8.33 0.22 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.77 Higher 0.00 Lower 6.29 0.33 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.61 Moderate 0.25 Lower 5.44 1.33 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 8.44 Higher 8.20 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 3.36 Moderate 4.11 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 5.40 Moderate 0.83 Lower 5.77 1.69 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 2.81 Lower 0.87 Lower 4.79 2.62 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.46 Moderate 2.50 Lower 5.36 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 8.64 Higher 0.00 Lower 6.96 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 4.95 Moderate 4.73 Moderate 5.08 4.11 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.07 Lower 1.80 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.00 Lower 1.88 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 5.66 Moderate 7.50 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 2.54 Moderate 3.19 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.66 Moderate 1.33 Lower 5.24 1.40 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 6.27 Higher 0.29 Lower
7.70 0.98 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.13 Moderate 4.44 Moderate 4.30 2.79 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.69 Lower 0.52 Lower 2.87 1.57 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 7.66 Higher 3.57 Moderate 6.38 3.15 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 5.66 Moderate 7.50 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 1.27 Lower 2.54 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.189587N 66.183085W

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  MC-Trib1C-W-04

Date:  8 October 2019

Observer:  Matt Alexander

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - MC-Trib1D-W-01

Investigator Name: Derrick Mitchell

Date of Field Assessment: 9 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.192384

Longitude (decimal degrees): -66.186994

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 5

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

5

What percent (approx.) of the wetland were you able to visit? 5

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  MC-Trib1D-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  9 October 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 1

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

0

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

1

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 1

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 1

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 1

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Site Identifier:  MC-Trib1D-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  9 October 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 1

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

0

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

1

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 1

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 1

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

0

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 1

some (but <5%) of the upland edge. 0

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 1

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 1

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 1

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 0

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 0

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  9 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  MC-Trib1D-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

FieldS form Non-tidal 2



Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 4.35 Moderate 1.63 Lower 5.08 1.70 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 5.63 Moderate 7.40 Higher 3.00 4.32 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 7.24 Higher 0.69 Lower 8.11 0.42 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 5.07 Higher 0.48 Lower 6.50 0.76 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 3.23 Moderate 1.94 Lower 5.82 2.83 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 7.54 Higher 7.82 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 5.01 Moderate 4.99 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 4.61 Moderate 0.83 Lower 5.49 1.69 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 3.14 Lower 0.78 Lower 4.96 2.57 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.27 Moderate 2.50 Lower 5.20 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.62 Higher 0.00 Lower 7.75 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 5.27 Moderate 4.97 Moderate 5.21 4.32 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.26 Lower 1.94 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.00 Lower 2.12 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 4.70 Moderate 6.94 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 1.92 Lower 2.97 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 5.63 Higher 1.63 Lower 5.08 1.70 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 6.21 Higher 1.49 Lower
7.59 2.09 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.72 Moderate 5.07 Higher 4.43 3.16 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.88 Lower 0.47 Lower 2.97 1.54 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.33 Higher 3.73 Moderate 6.90 3.29 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 4.70 Moderate 6.94 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 0.96 Lower 2.54 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.163275, 66.199397

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  MC-Trib1D-W-01

Date:  9 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - MC-W-01

Investigator Name: Derrick Mitchell

Date of Field Assessment: October 9, 2019 

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.188198

Longitude (decimal degrees):  -66.187343

Is a map based on a formal on-site wetland delineation available? Yes  

Approximate size of the Assessment Area (AA, in hectares): 8.9 ha 

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

90

What percent (approx.) of the wetland were you able to visit? 90

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, July 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  MC-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  9 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 1

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.12

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 1

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

0

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area
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A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 1

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 0

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

1

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 0

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  MC-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 1

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

1

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 1

Several ( >8/hectare) but above not true. 0

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  9 October 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 0

Several (extensive micro-topography). 1

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

1

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 0

100-1000 sq. m. 1

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 1

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 1

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 1

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 1

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 1

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

1 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 1

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 1

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 1

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 1

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

1

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 1

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

1

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

1 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 1

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

1

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 0

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 0

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 1

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 2

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 1

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 2

6

Stressor subscore= 0.50

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Date:  9 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier: MC-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

FieldS form Non-tidal 1



1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 2.06 Lower 0.22 Lower 3.32 0.30 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 4.48 Moderate 3.28 Moderate 2.39 1.91 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 2.92 Moderate 4.08 Moderate 1.94 2.46 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 3.78 Moderate 10.00 Higher 5.74 10.00 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.09 Moderate 10.00 Higher 5.81 10.00 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.28 Moderate 10.00 Higher 5.24 10.00 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 5.36 Moderate 6.87 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 4.43 Moderate 4.68 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 4.40 Moderate 2.84 Moderate 2.62 2.01 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 3.95 Moderate 6.43 Higher 5.26 4.71 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.89 Moderate 7.08 Higher 6.41 6.39 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 7.63 Higher 5.00 Moderate 6.07 5.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 5.95 Higher 5.00 Moderate 5.08 5.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.75 Higher 5.00 Moderate 8.08 5.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.16 Higher 10.00 Higher 7.38 10.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 7.05 Higher 10.00 Higher 5.93 10.00 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.07 Lower 1.80 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.00 Lower 2.20 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 4.94 Moderate 7.08 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 4.57 Moderate 3.94 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 4.48 Moderate 0.22 Lower 3.32 0.30 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 3.74 Moderate 10.00 Higher
6.39 10.00 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.21 Moderate 5.52 Higher 4.42 3.87 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 6.21 Moderate 5.53 Moderate 5.23 5.03 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.20 Higher 9.17 Higher 7.61 9.17 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 4.94 Moderate 7.08 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 2.28 Lower 3.07 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.188198,  -66.187343

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  MC-W-01

Date:  9 October 2019

Observer: Derrick Mitchell

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - PH-W-01

Investigator Name: Matt Alexander

Date of Field Assessment: 20 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.202795

Longitude (decimal degrees): 66.187736

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 1.93

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired): Catches runoff from Paddy's Hill and Paddy's Hill Road.



Site Identifier:  PH-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 1

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 1

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

3 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  20 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 1

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 1

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 1

1 -2 km. 0

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.68

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area
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A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  PH-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 2

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 1

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 3

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 1

Several ( >8/hectare) but above not true. 0

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  20 Sept 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 1

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 0

Several (extensive micro-topography). 1

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 0

100-1000 sq. m. 1

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 
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F15

F16

F14

F10

F17

F9

FieldF form - Non-tidal Page 2 of 5



The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 1

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 1

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 1

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 1

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 1

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 1

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

1

Neither of above. Enter "1". 0

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 1

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 0

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 1

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 1

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 1

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 0

>50%. 1

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

1

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

0

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 0

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 1

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 1

3

Stressor subscore= 0.25

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

Date:  20 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  PH-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=
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1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 3

Sum= 5

Stressor subscore= 0.42

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 3

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 2

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 1

7

Stressor subscore= 0.58

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 3.06 Moderate 1.63 Lower 4.09 1.70 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.55 Lower 7.19 Higher 1.36 4.19 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 1.42 Lower 0.00 Lower 0.94 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 2.03 Moderate 1.88 Lower 4.55 1.14 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 3.02 Moderate 4.55 Moderate 5.05 4.44 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.21 Lower 7.19 Moderate 5.19 7.50 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 2.73 Lower 5.74 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 4.16 Moderate 4.54 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 2.53 Lower 5.04 Moderate 4.76 3.96 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.80 Moderate 9.62 Higher 6.36 7.93 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 7.36 Higher 10.00 Higher 5.86 10.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 4.25 Moderate 10.00 Higher 3.63 10.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.57 Higher 10.00 Higher 7.93 10.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.95 Higher 10.00 Higher 8.01 10.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 6.23 Higher 9.97 Higher 5.60 8.65 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 4.55 Moderate 3.57 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 5.56 Higher 3.87 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 4.94 Moderate 7.08 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 6.38 Higher 4.60 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.55 Moderate 1.63 Lower 4.09 1.70 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 2.72 Lower 5.86 Moderate
5.44 5.93 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 3.41 Lower 5.64 Higher 3.83 3.46 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 5.42 Moderate 7.96 Higher 4.77 7.79 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.26 Higher 9.99 Higher 7.59 9.77 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 4.94 Moderate 7.08 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 5.97 Higher 4.24 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.202795, 66.187736

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  PH-W-01

Date:  20 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - PH-W-02

Investigator Name: Derrick Mitchell

Date of Field Assessment: 14 October 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.202084

Longitude (decimal degrees): -66.186590

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 8.7

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland. 75

What percent (approx.) of the wetland were you able to visit? 50

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 100+

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  PH-W-02

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 1

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  14 October 2019 Investigator:  Derrick Mitchell

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 1

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 1

1 -2 km. 0

2-5 km. 0

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 0

1 - 5 km. 1

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.70

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 0

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

Form OF Non-tidal 3



Site Identifier:  PH-W-02

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 1
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 3

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 0

those species together do not comprise > 50% of such cover. 1

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 0

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 1

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Derrick Mitchell

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  14 October 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 1

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

0

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 1

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 0

5-25% of the herbaceous part of the AA. 1

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 1

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 1

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 1

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 1

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 1

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 1

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

1 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 1

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 1

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 0

2-5%. 1

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 1

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 0

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 1

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 1

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 1

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 0

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 1

25-50%. 0

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

0

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 2

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 0

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 0

3

Stressor subscore= 0.25

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential.

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area.

0

Stressor subscore= 0.00

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  14 October 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Derrick Mitchell Site Identifier:  PH-W-02

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly.

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area.

Sum= 0

Stressor subscore= 0.00

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

FieldS form Non-tidal 2



Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 2.90 Moderate 1.68 Lower 3.96 1.75 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 4.79 Moderate 7.50 Higher 2.56 4.37 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 8.25 Higher 5.29 Higher 5.50 3.18 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 3.74 Moderate 1.29 Lower 5.71 0.79 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 3.04 Moderate 0.78 Lower 5.06 1.04 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.31 Moderate 3.81 Moderate 5.26 4.50 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 6.54 Higher 7.38 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 9.52 Higher 7.38 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 3.84 Moderate 4.16 Moderate 5.22 3.48 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.60 Moderate 4.45 Moderate 6.26 4.79 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 4.99 Moderate 2.50 Moderate 3.97 2.50 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 3.25 Moderate 2.50 Moderate 2.77 2.50 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.53 Higher 2.50 Lower 7.90 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 10.00 Higher 0.00 Lower 8.83 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 7.50 Higher 6.43 Higher 6.11 5.58 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 2.07 Lower 1.80 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.00 Lower 2.11 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 6.39 Moderate 7.92 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 4.52 Moderate 3.92 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 4.79 Moderate 1.68 Lower 3.96 1.75 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 3.38 Moderate 2.89 Lower
6.62 3.30 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 8.06 Higher 6.57 Higher 6.27 4.02 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 4.18 Moderate 3.17 Moderate 4.43 3.38 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 9.51 Higher 4.70 Moderate 8.22 4.14 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 6.39 Moderate 7.92 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 2.26 Lower 3.02 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.202084, -66.186590

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  PH-W-02

Date:  14 October 2019

Observer:  Derrick Mitchell

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - PLE-W-01

Investigator Name: Matt Alexander

Date of Field Assessment: 19 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.172159

Longitude (decimal degrees): 66.20506

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.61

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

75

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  PLE-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Date:  19 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 1

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 1

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.18

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

OF11

OF13

OF14

OF15 Tidal Proximity

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 1

100 - 1000 m. 0

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2314

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From UpslopeOF24

OF25

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

Form OF Non-tidal 3



Site Identifier:  PLE-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 1

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6 Height Class 
Interspersion

Dominance of Most 
Abundant Shrub 
Species 

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  19 Sept 2019
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

0

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

1

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 0

Several (extensive micro-topography). 1

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

F18

F15

F16

F14

F10

F17

F9

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 1

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 1

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 1

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 1

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 1

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 1

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27

% of Water That Is 
Ponded (not Flowing)

F35

F31

Flat Shoreline Extent

F36 Robust Emergents

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24 1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

1

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 0

>50%. 1

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

1

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 1

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 0

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 0

5-50%. 1

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

F57 Burn History

F54

F53

F56

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]
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Data

1

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 1

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 3

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 1

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 1

6

Stressor subscore= 0.50

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

Accelerated Inputs of Contaminants and/or Salts

Sum=

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Date:  19 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  PLE-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).
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1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

1

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 3

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 3

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 3

Sum= 10

Stressor subscore= 0.83

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 1

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 3

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 3

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 3

10

Stressor subscore= 0.83

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 8.29 Higher 0.37 Lower 8.10 0.45 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 2.00 Moderate 0.00 Lower 1.33 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 10.00 Higher 1.74 Lower 10.00 1.06 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 10.00 Higher 4.55 Moderate 10.00 4.44 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 10.00 Higher 3.75 Moderate 10.00 4.44 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 3.57 Moderate 6.10 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 1.20 Lower 2.97 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 1.16 Lower 4.16 Moderate 4.28 3.49 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.24 Moderate 5.77 Moderate 6.07 5.59 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 5.23 Moderate 5.00 Moderate 4.16 5.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 3.61 Moderate 5.00 Moderate 3.09 5.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.19 Higher 5.00 Moderate 7.62 5.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.58 Higher 0.00 Lower 7.71 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 4.97 Moderate 5.89 Moderate 5.09 5.11 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 3.07 Moderate 2.51 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 2.21 Lower 2.87 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 3.98 Moderate 6.53 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 8.23 Higher 5.28 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 0.00 Lower 0.37 Lower 8.10 0.45 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 10.00 Higher 3.95 Lower
9.51 3.88 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 1.55 Lower 2.77 Moderate 3.21 2.33 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 4.03 Moderate 4.46 Moderate 4.37 4.36 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.74 Higher 4.76 Moderate 7.26 4.24 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 3.98 Moderate 6.53 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 5.22 Higher 4.07 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.172159, 66.20506

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  PLE-W-01

Date:  19 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - PLE-W-03

Investigator Name: Matt Alexander

Date of Field Assessment: 19 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.163275

Longitude (decimal degrees): 66.199397

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.54

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

90

What percent (approx.) of the wetland were you able to visit? 90

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  PLE-W-03

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 1

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 0

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  19 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 1

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 1

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.38

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 0

0.1 to 1. 1

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2428

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  PLE-W-03

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 1

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 1

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  19 Sept 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 1

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 0

Several (extensive micro-topography). 1

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
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Water

F39 Non-vegetated Aquatic 
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Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 1

>50%. 0

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

1

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 1

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 1

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 1

4

Stressor subscore= 0.33

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

Date:  19 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  PLE-W-03

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

FieldS form Non-tidal 1



1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 3

Sum= 5

Stressor subscore= 0.42

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 4.97 Moderate 0.87 Lower 5.56 0.95 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 1.88 Lower 4.86 Moderate 1.00 2.84 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 8.38 Higher 0.82 Lower 8.89 0.50 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 5.03 Higher 4.55 Moderate 6.47 4.44 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.77 Moderate 3.75 Moderate 5.54 4.44 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 7.78 Higher 7.92 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 3.62 Moderate 4.25 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 4.95 Moderate 0.88 Moderate 5.62 1.72 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 2.67 Lower 2.38 Moderate 4.71 3.54 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 6.77 Moderate 5.00 Moderate 5.61 5.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 8.22 Higher 0.00 Lower 6.62 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 3.32 Lower 4.70 Moderate 4.42 4.08 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 4.33 Moderate 3.41 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 0.00 Lower 1.94 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 4.94 Moderate 7.08 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 4.14 Moderate 3.78 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 1.88 Lower 0.87 Lower 5.56 0.95 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 6.89 Higher 3.79 Lower
8.05 3.79 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 3.78 Lower 3.39 Moderate 4.17 2.18 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.60 Lower 1.43 Lower 2.83 2.12 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 7.16 Moderate 4.12 Moderate 6.09 4.01 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 4.94 Moderate 7.08 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 2.07 Lower 2.86 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.163275, 66.199397

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  PLE-W-03

Date:  19 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores



Cover Page: Basic Description of Assessment
WESP-AC version 2

Site Name: Burchill Wind Energy Project - PLW-W-01

Investigator Name: Matt Alexander

Date of Field Assessment: 19 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.171674

Longitude (decimal degrees): 66.20564

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.37

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

40

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  PLW-W-01

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 1

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  19 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 1

25 - 50 m. 0

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 1

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.16

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 1

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 0

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 1

100 - 1000 m. 0

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2314

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  PLW-W-01

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 1

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 5

deciduous trees taller than 3 m. 1

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 1

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 2

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 1

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 0

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 1

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  19 Sept 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

0

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

1

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 1

Several (extensive micro-topography). 0

Within the AA, inclusions of upland are:

Few or none. 0

Intermediate (1 - 10% of vegetated part of the AA). 1

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 1

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 0

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 1

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 1

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 1

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 1

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 1

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 1

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 1

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 0

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

1

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 0

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 0

>50%. 1

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

1

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 1

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 0

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 0

5-50%. 1

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 1

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 3

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 1

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 1

6

Stressor subscore= 0.50

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

Date:  19 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  PLW-W-01

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=

FieldS form Non-tidal 1



1

1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

1

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 3

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 3

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 3

Sum= 10

Stressor subscore= 0.83

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any). 1

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago. 3

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense. 3

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events. 3

10

Stressor subscore= 0.83

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 8.33 Higher 0.32 Lower 8.13 0.40 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 2.00 Moderate 0.00 Lower 1.33 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 10.00 Higher 1.74 Lower 10.00 1.06 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 10.00 Higher 4.55 Moderate 10.00 4.44 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 10.00 Higher 3.75 Moderate 10.00 4.44 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 3.15 Moderate 5.92 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 1.20 Lower 2.97 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 0.69 Lower 4.00 Moderate 4.12 3.40 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 5.24 Moderate 5.62 Moderate 6.07 5.50 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 5.05 Moderate 5.00 Moderate 4.02 5.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 3.32 Moderate 5.00 Moderate 2.84 5.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 9.03 Higher 5.00 Moderate 7.49 5.00 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.37 Higher 0.00 Lower 7.55 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 4.41 Moderate 5.77 Moderate 4.86 5.01 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 3.07 Moderate 2.51 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 2.20 Lower 2.86 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 2.53 Lower 5.69 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 8.23 Higher 5.28 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 0.00 Lower 0.32 Lower 8.13 0.40 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 10.00 Higher 3.95 Lower
9.49 3.88 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 1.49 Lower 2.67 Moderate 3.11 2.27 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 3.98 Moderate 4.37 Moderate 4.33 4.30 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.49 Higher 4.68 Moderate 7.09 4.17 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 2.53 Lower 5.69 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 5.21 Higher 4.07 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.171674, 66.20564

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  PLW-W-01

Date:  19 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores
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Site Name: Burchill Wind Energy Project - PLW-W-02

Investigator Name: Matt Alexander

Date of Field Assessment: 19 September 2019

Nearest Town: Lorneville (west Saint John), New Brunswick

Latitude (decimal degrees): 45.165598

Longitude (decimal degrees): 66.202174

Is a map based on a formal on-site wetland delineation available? Yes

Approximate size of the Assessment Area (AA, in hectares): 0.51

AA as percent of entire wetland (approx.).  Attach sketch map if AA is smaller than the entire 
contiguous wetland.

100

What percent (approx.) of the wetland were you able to visit? 100

What percent (approx.) of the AA were you able to visit? 100

Were you able to ask the site owner/manager about any of the questions? No

Indicate here if you intentionally surveyed for rare plants, calciphile plants, or rare animals: Yes

Have you attended a WESP-AC training session?  If so, indicate approximate month & year. Yes, September 2016

How many wetlands have you assessed previously using WESP-AC? (approx.) 15

Comments about the site or this WESP-AC assessment (attach extra page if desired):



Site Identifier:  PLW-W-02

 # Indicators Condition Choices Data Definitions/Explanations

Mark the province in which the AA is located by changing the 0 in the column next to it to a "1".  Mark only one.

New Brunswick 1

Nova Scotia 0

Prince Edward Island 0

Newfoundland-Labrador 0

The area of surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 1 km is:

<0.01 hectare (about 10 m x 10 m). 1

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

>100 hectares. 0

The area of wetlands and surface water ponded during most of the growing season that is both (1) in or adjacent to the AA and (2) within 
1 km is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 1

10 to 100 hectares. 0

>100 hectares. 0

The largest vegetated patch or corridor that includes the AA's vegetation plus all adjacent upland vegetation that is not lawn, row crops, 
heavily grazed lands, conifer plantation is:

<0.01 hectare (about 10 m x 10 m). 0

0.01 - 0.1 hectare. 0

0.1 - 1 hectare. 0

1 to 10 hectares. 0

10 to 100 hectares. 0

100 to 1000 hectares. 0

>1000 hectares. [This is nearly always the answer in relatively undeveloped landscapes.] 1

The minimum distance from the edge of the AA to the edge of the closest vegetated land (but excluding row crops, lawn, conifer 
plantation) larger than 375 hectares (about 2 km on a side), is:

<50 m, and not separated from the 375-ha vegetated area by any width of paved roads, stretches of open water, row crops, bare ground, 
lawn, or impervious surface. Or the AA itself contains >375 ha of vegetation. [This is often the answer in relatively undeveloped landscapes.]

1

<50 m, but completely separated from the 375-ha vegetated area by those features, and AA does not contain >375 ha of vegetation. 0

50-500 m, and not separated. 0

50-500 m, but separated by those features. 0

0.5 - 5 km, and not separated. 0

0.5 - 5 km, but separated by those features. 0

None of the above (the closest patches or corridors which are that large are >5 km away). 0

OF6 Herbaceous Uniqueness The AA's vegetation cover is >10% herbaceous* but uplands within 5 km have <10% herbaceous cover. If so, enter "3" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 1 km have <10% herbaceous cover. If so enter "2" and continue to 
OF7.  If not, consider: 
The AA's vegetation cover is >10% herbaceous* but uplands within 100 m of the wetland edge have <10% herbaceous cover.  If so, enter 
"1".
[* NOTE: Exclude lawns, row crops, heavily grazed lands, forest, shrublands. Include moss as well as grasslike plants in this use of 
"herbaceous vegetation"]

0 For this question only, consider moss to be herbaceous vegetation.  Determine the score by viewing 
aerial imagery in Google Earth after successively drawing or estimating the boundaries of the buffers 
of 5 km, 1 km, and 100 m radius focused on the center of the AA.  Circles of specified radius can be 
drawn in Google Earth Pro by clicking on the Ruler icon, then Circle in the pop-up menu.  [AMv, PHv, 
POLv, SBMv, WBFv, WBNv]

OF7 Woody Uniqueness The AA's vegetation cover is >10% woody* but uplands within 5 km have <10% woody cover. If so, enter "3" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10% woody* but uplands within 1 km have <10% woody cover. If so enter "2" and continue to OF8.  If not, 
consider: 
The AA's vegetation is >10%  woody* but uplands within 100 m of the wetland edge have <10% woody cover.  If so, enter "1"  
 [* NOTE: woody cover = trees & shrubs taller than 1 m.]

0 See above. Do not consider conifer plantations to be forest if it is obvious that trees were planted in 
rows. [AMv, PHv, POLv, SBMv]

Draw a 5-km radius circle measured from the center of the AA.  Ignoring all permanent water in the circle, the percent of the remaining area 
that is wooded or unmanaged herbaceous vegetation (NOT lawn, row crops, bare or heavily grazed land, clearcuts, or conifer plantations) 
is:

<5% of the land. 0

5 to 20% of the land. 0

20 to 60% of the land. 0

60 to 90% of the land. 0

>90% of the land. SKIP to OF10. 1

Within the 5-km radius circle, and ignoring all permanent water, the land area that is bare or non-perennial cover is mostly:

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare pervious surface, e.g., lawn, recent (<5 yrs ago) clearcut, dirt or gravel road, cropland, landslide, conifer plantation. 0

Measured along the maintained road nearest the AA, the distance to the nearest population center is:

<100 m. 0

100 - 500 m. 0

0.5- 1 km. 0

1 - 5 km. 1

>5 km. 0

Province This determines to which province's calibration wetlands the raw score of any wetland is normalised. 
In the function and benefits models, it also triggers the automatic exclusion of indicators for which no 
spatial data exists in a particular province.

See definition of adjacent in OF2.  Use Google Earth Pro's polygon ruler (as described above). 
Exclude conifer plantations only if it is obvious that trees were planted in rows. [AM, PH, SBM, Sens]

To measure distance, use Google Earth Pro (Ruler > Line tool).  Or use Draw & Measure tool at 
GeoNB. The 375-ha criterion is from the Fundy Model Forest Project.  [AM, PH, POL, SBM, Sens]

In Google Earth, draw the 5 km buffer and then estimate land cover percentages, or do GIS analysis 
of an appropriate land cover layer. [AM, PH, POL, SBM, Sens]

[AM, SBM]

"Population center" means a settled area with more than about 5 regularly- inhabited structures per 
square kilometer. In Google Earth, click on the Ruler icon, then Path, and draw and measure the 
route.  Or use the GeoNB's Draw & Measure tool> Freehand Line to draw and measure the route to 
Settlements (click on Place Names in menu) or other areas not close to mapped settlements but 
which meet the criteria.[FAv, FRv, NRv, PH, PU, SBM, WBFv]

Ponded Area Within 1 
km.  

Size of Largest Nearby 
Vegetated Tract or 
Corridor 

Ponded Water & 
Wetland Within 1 km.

Form OF (Office). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only.  DIRECTIONS:  Conduct an assessment only after reading the accompanying 

Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated.  Answering many of the questions below will 

require using these online map viewers:

     Google Earth Pro: https://www.google.com/earth/download/gep/agree.html

     GeoNB: http://www.snb.ca/geonb1/       and http://www.snb.ca/geonb1/e/apps/apps‐E.asp

For most wetlands, completing this office data form will require 1‐2 hours. For a list of functions to which each question pertains, see bracketed abbreviations in the Definitions/Explanations column. For detailed descriptions of each 

WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & Stabilisation, PR= Phosphorus 

Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile Habitat, WBF= Feeding 

Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= Wetland Sensitivity, 

STR= Stressors.

"Adjacent" means not separated from the AA by a wide expanse (>50 m) of upland (including roads 
>50 m wide).  Include ponded areas likely to be hidden by wetland vegetation.  If surface water 
extends beyond 1 km, include only the part within 1 km.  Do not include tidal areas.  Measure the area 
from aerial imagery using Google Earth Pro (click on Ruler icon in toolbar, then Polygon in pop-up 
menu).  With the GeoNB viewer, enable the Wetlands layer, then measure with the Draw & Measure 
tool after specifying Aerial as the Basemap.  However, do not rely entirely on wetland boundaries 
shown in online wetlands layers. [PH, SBM, WBN] 

See definition of adjacent in OF2.  If the AA's wetland vegetation extends beyond 1 km, include only 
the part within 1 km.  "Ponded" means not flowing in rivers or streams. [Sens, WBF]

Local Vegetated Cover 
Percentage

Distance by Road to 
Nearest Population 
Center

OF1

OF2

OF3

OF4

Date:  19 September 2019 Investigator:  Matt Alexander

OF8

OF9

OF10

OF5 Distance to Large 
Vegetated Tract

Type of Land Cover 
Alteration

Form OF Non-tidal 1



From the center of the AA, the distance to the nearest maintained public road (dirt or paved) is:

<10 m. 0

10 - 25 m. 0

25 - 50 m. 1

50 - 100 m. 0

100 - 500 m. 0

>500 m. 0

OF12 Wildlife Access Draw a circle of radius of 5 km from the center of the AA. If mammals and amphibians can move from the center of the AA to ALL other 
separate wetlands and ponds located within the circle without being forced to cross pavement (any width), lawns, bare ground, and/or 
marine waters, mark 1= yes can move to all, 0= no.  Change to blank if there are no other wetlands within 5 km. 0

In NB, enable the Wetlands layer in GeoNB (despite its omissions) to show surrounding wetlands and 
roads, while estimating the location of the 5 km circle (or draw the 5 km circle in Google Earth Pro 
using the Circle tool and compare). Evaluate using Google Earth, being cautious to search for roads 
hidden under forest canopy.  [AM, SBM, STR]

The distance from the AA center to the closest (but separate) ponded water body visible in GoogleEarth imagery is:

<50 m, and not separated by any width of paved roads, stretches of open water, row crops, lawn, bare ground, or impervious surface. 0

<50 m, but completely separated by those features. 0

50-500 m, and not separated. 1

50-500 m, but separated by those features. 0

0.5 - 1 km, and not separated. 0

0.5 - 1 km, but separated by those features. 0

None of the above (the closest patches or corridors that large are >1 km away). 0

The distance from the AA center to the closest (but separate) non-tidal body of water that is ponded during most of the year and is larger 
than 8 hectares during most of a normal year is:

<100 m. 0

100 m - 1 km. 0

1 -2 km. 0

2-5 km. 1

5-10 km. 0

>10 km. 0

The distance from the AA edge to the closest tidal water body (regardless of its salinity) is:

<100 m. 0

100 m - 1 km. 1

1 - 5 km. 0

5-10 km. 0

10-40 km. 0

>40 km. 0

Select one:

The AA has no upland edge (or upland is <1% of perimeter). The AA is entirely surrounded by (& contiguous with) other wetlands or water. 0

1-25% of the AA's perimeter abuts upland (including filled areas). The rest adjoins other wetlands or water that is mostly wider than the AA. 0

25-50% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

50-75% of the AA's perimeter abuts upland. The rest adjoins other wetlands or water that is mostly wider than the AA. 0

More than 75% of the AA's perimeter abuts upland. Any remainder adjoins other wetlands or water that is mostly wider than the AA.  This 
will be true for most assessments done with WESP-AC.

1

Within 5 km downstream or downslope of the AA (select first true choice):

Maps show Flood Zone or Flood Risk areas and there appears to be infrastructure vulnerable to river flooding not caused by tidal storm 
surges.

0

Maps show Flood Zone or Flood Risk areas, but infrastructure is absent or is not vulnerable to floods from a non-tidal river.  In some cases 
levees, upriver dams, or other measures may partly limit damage or risk from smaller events.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there appears to be infrastructure 
vulnerable to river flooding unrelated to tidal storm surges.

0

Maps do not show Flood Zone or Flood Risk areas (or no such mapping has been done locally) and there is no infrastructure vulnerable 
to river flooding unrelated to tidal storm surges.

1

OF18 Relative Elevation in 
Watershed

In Google Earth, enable the Terrain layer (lower left menu) and open the NB_Watersheds KMZ file that accompanies this calculator. Then 
determine the AA's approximate elevation (bottom right, NOT the "eye alt").  Then move cursor around to determine the watershed's 
maximum and minimum elevation.  Divide the AA's elevation by the (max-min).

0.18

[FA, NR, Sens, SFSv, WCv, WSv]

OF19 Water Quality Sensitive 
Watershed or Area

In Google Earth, open the KMZ file NB_Watershed Protected Area which accompanies this calculator.  The AA is within such an area. 
Enter 1= yes, 0= no.

0 If an ACCDC report is available for this AA, it also may contain such information.  [NRv]

Sampling indicates a problem with concentrations of metals, hydrocarbons, nutrients, or other substances (excluding bacteria, acidic 
water, high temperatures) being present at levels harmful to aquatic life or humans, and:  

The condition is present within the AA. 0

The condition is present in waters within 1 km that flow into the AA, but has not been documented in the AA itself. 0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

The problem described above is downslope from the AA, and:

The condition is present within 1 km downslope and connected to the AA by a channel. 0

The condition is present within 5 km downslope and connected to the AA by a channel, or within 1 km but not connected to the AA by a 
channel.

0

Sampling during both low water periods and times with high runoff (storms, snowmelt) indicates no problems in either the AA or inflowing 
waters.

0

Data are insufficient (no or inadequate sampling within 1 km, or condition exists only at >1 km upstream). This is the situation for nearly 
all wetlands in this region.

1

From a topographic map and field observations, estimate the approximate boundaries of the catchment (CA) of the entire wetland of which 
the AA may be only a part. Then adjust those boundaries if necessary based on your field observations of the surrounding terrain, and/or by 
using procedures described in the Manual.  Divide the area of the wetland (not just the AA) by the approximate area of its catchment 
excluding the area of the wetland itself.  When doing the calculation, if ponded water is adjacent to the wetland, include that in the wetland's 
area.  The result is:

<0.01, or catchment size unknown due to stormwater pipes that collect water from an indeterminate area. 0

0.01 to 0.1. 1

0.1 to 1. 0

>1 (wetland is larger than its catchment (e.g., wetland with flat surrounding terrain and no inlet, or is entirely isolated by dikes, or is a raised 
bog). 

0

The proportion of the AA's contributing area (measured to no more than 1000 m upslope) that is comprised of buildings, roads, parking lots, 
other pavement, exposed bedrock, landslides, and other mostly-bare surface is about :

<10%. 1

10 to 25%. 0

>25%. 0

Upland Edge Contact

Distance to Large 
Ponded Water

Determine this by viewing aerial imagery in Google Earth and measuring with the Ruler>Line tool.  Or 
use the GeoNB's Draw Line tool. [AM, FAv, FRv, NRv, PH, PU, SBM, STR, WBN]

Determine this by viewing aerial imagery in Google Earth.  [Sens, WBF, WBN]

Topographic maps may be viewed online at the National Atlas of Canada (Toporama):  
http://atlas.gc.ca/toporama/en/index.html             [NR, PR, Sens, SR, WS]

May use existing data, or monitor waters as part of this wetland assessment.  [NRv, PRv, SRv]

Degraded Water 
Upstream 

Degraded Water 
Downstream 

May use existing data, or sample those waters as part of this wetland assessment. "Harmful" should 
be evaluated with regard to current federal or provincial water quality standards. [AM, FA, FR, NRv, 
PRv, SRv, STR, WBF, WBN]

OF16

OF17

OF20

OF21

OF22

OF23

In the GeoNB map viewer: click on "More" in upper right, then "Flood Information".  Expand the menu 
under it by clicking on the arrow to its left and the slider to its right.  Uncheck the first (Limits of Data) 
box. Where available, LiDAR imagery can provide finer elevational resolution useful for flood 
modeling. [WSv]

Flood Damage from Non-
tidal Waters

Distance to Ponded 
Water

Distance to Nearest 
Maintained Road

In Google Earth, zoom in closely to examine the surrounding landscape for ponds, lakes, and 
wetlands that appear to be permanently flooded.  Enable the GeoNB viewer's Wetlands layer as well.  
[AM, PH, SBM, Sens, WBF, WBN]

In Google Earth, measure the distance to the ocean (including Bay of Fundy) or tidal river, whichever 
is closer.  If you need to see how far upriver a river is tidal, see the KMZ file provided with this 
calculator for NB (NB Headtide).  Points shown in those files are only an approximation, so local 
information if available may be preferable. [FA, WBF]  

[NR, SBM, Sens]

OF11

OF13

OF14

OF15 Tidal Proximity

Wetland as a % of Its 
Contributing Area 
(Catchment)

[FA, INV, NRv, PRv, SRv, STR, WCv, WSv]Unvegetated Surface in 
the Contributing Area

Form OF Non-tidal 2



A relatively large proportion of the precipitation that falls farther upslope in the CA reaches this wetland quickly as runoff (surface water), as 
indicated by the following: 
(a) input channel is present,
(b) input channels have been straightened,
(c) upslope wetlands have been ditched extensively,
(d) land cover is mostly non-forest,
(e) CA slopes are steep, and/or
(f) most CA soils are shallow (bedrock near surface) and/or have high runoff coefficients. 
This statement is:

Mostly true. 0

Somewhat true. 0

Mostly untrue. 1

The overland flow direction of most surface water (in streams, rivers, or runoff) that enters the AA is:

Northward (N, NE). north-facing contributing area. 0

Southward (S, SW). south-facing contributing area. 0

Other (E, SE, W, NW), or no detectable uphill slope or input channel (flat). 1

The horizontal flow distance from the wetland's inlet to outlet is: 

<10 m. 0

10 - 50 m. 0

50 - 100 m. 0

100 - 1000 m. 1

1- 2 km. 0

>2 km, or wetland lacks an inlet and outlet. 0

OF27 Growing Degree Days In Google Earth, open the KMZ file that accompanies this calculator, called NB-PEI_GrowingDegreeDays. Place your cursor over the AA 
and left-click. From the pop-up, enter the GRIDCODE in the next column. 2314

This layer was provided by Dr. Dan McKenney of the Canadian Forest Service  [AM, CS, FR, INV, 
NR, OE, PH, PR, Sens, SR, WBF, WCv, WS]

According to agency biologists and/or your own observations, the AA. [Mark just the first choice that is true.]:

Is known to support rearing and/or spawning by Atlantic salmon or other anadromous species or eels.  In NB, consult Figure A-2 in 
Appendix A of the Manual.  Contact local fishery biologists, review the ACCDC report, and visit these websites: 
http://www.salmonatlas.com/atlanticsalmon/canada-east/index.1.html    http://atlanticsalmonfederation.org/rivers/introduction.html

0

Has not been documented to support Atlantic salmon rearing and/or spawning, but is connected to nearby waters likely to contain Atlantic 
salmon or other anadromous species or eels and is probably accessed by those during some conditions.

0

Is probably is not accessed by any anadromous fish species but is known or likely to have other fish at least seasonally. 0

Is known or likely to be fishless (e.g., too small, dry, and/or not accessible even temporarily, and not stocked). 1

Within the past 10 years, in the AA (or in its adjoining waters or wetland), qualified observers have documented [mark all applicable]:

Presence of one or more of the plant species listed in the Plants_Rare worksheet of the accompanying SuppInfo file, or the AA is within a 
mapped Atlantic Coastal Plain Flora Buffer 

0

Presence of one or more of the amphibian or reptile species (AM) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the waterbird species (WBF, WBN) of conservation concern as listed in the Wildlife_Rare worksheet of the 
accompanying SuppInfo file.

0

Presence of one or more of the nesting songbird or raptor species (SBM) of conservation concern as listed in the Wildlife_Rare worksheet
of the accompanying SuppInfo file, during their nesting season (May-July for most species).

0

None of the above, or no data. 1

OF30 Important Bird Area 
(IBA)

In Google Earth, open the KMZ file that accompanies this calculator, called IBAs_Canada.  The AA is all or part of an officially designated 
IBA. Enter 1= yes, 0= no. 

0 The source of this layer, which should be checked periodically for updates, is: 
http://www.ibacanada.com/mapviewer.jsp?lang=EN   [SBMv, WBFv, WBNv]

OF31 Black Duck Nesting Area In Google Earth, open the KMZ file that accompanies this calculator, called BlackDuck.  Adjust its alignment and opacity. Determine the 
predicted density (pairs per 25 sq. km) of nesting American Black Duck in the AA's vicinity: <10 (enter 0), 10-20 (enter 1), 20-30 (enter 2), 
>30 (enter 3).  If outside of region shown in map, change to blank.

0 This was provided by Dr. David Leske.  [WBNv]

OF32 Wintering Deer or Moose 
Concentration Areas

If AA is on private land with no information, change to blank (not 0).  If on public/crown land, in Google Earth open the KMZ file that 
accompanies this report called NB_DeerWinteringAreas.Otherwise: Enter: yes= 1, no= 0.

0 [SBM]

OF33 Other Conservation 
Designation

With GeoNB, click on Candidate PNA Map Viewer to identify Provincially Significant Wetland, Environmentally Significant Area, Protected 
Natural Area -- but also include if the AA is all or part of an area designated by government, FIrst Nations, or the Nature Conservancy of 
Canada (NCC) for its exceptional ecological features or highly intact natural conditions.  Enter: yes= 1, no= 0.  If uncertain, consult NCC an
agencies for more recent information.

0 [PU]

OF34 Conservation Investment The AA is part of or contiguous to a wetland on which public or private organizational funds were spent to preserve, create, restore, or 
enhance the wetland (excluding mitigation wetlands). Ask the property owner. Enter: yes= 1, no= 0. If no information, change to blank (not 
0).

0 [PU]

OF35 Mitigation Investment The AA is all or part of a mitigation site used explicitly to offset impacts elsewhere. Ask the property owner.  Enter: yes= 1, no= 0. If no 
information, change to blank.

0 [PU]

OF36 Sustained Scientific Use Plants, animals, or water in the AA have been monitored for >2 years, unrelated to any regulatory requirements, and data are available to 
the public. Or the AA is part of an area that has been designated by an agency or institution as a benchmark, reference, or status-trends 
monitoring area.  Ask the property owner.  Enter: yes= 1, no= 0. If no information, change to blank.

0 [PU]

OF37 Calcareous Region The AA is in an area that is at least partly underlain by soil, sediment, or bedrock that is highly calcareous (enter 3 in next column), 
moderately calcareous (enter 2), or slightly calcareous (enter 1), none= 0. Limestone is typically a major component (karst geology) and 
water is not acidic (pH is usually >8).See Figure A-6 in Appendix A of the Manual.  If no map coverage, change to blank.

0 If GIS is available, you may use the Bedrock Geology shapefile obtainable at 
http://www.snb.ca/geonb1/e/DC/catalogue-E.asp   [AM, FA, FR, INV, PH]

Select the ONE ownership that covers the most of the AA. In Google Earth, open KMZ file called NB Crown lands.Use more recent 
information if available.

New timber harvest, roads, mineral extraction, and intensive summer recreation (e.g., off-road vehicles) are permanently prohibited. 
Includes many publicly-owned Protected Lands, and private lands under long-term (30+ year) legal agreements to maintain nearly-unaltere
conditions.

0

Ownership is public (e.g., municipal, Crown Reservations/Notations) but some or all of the above activities are allowed. 1

Ownership is private but public access is allowed, and/or a shorter-term conservation easement (whether renewable or not) is in place. 0

Ownership is private and owner does not allow access, or access permission unknown, and not a conservation easement. 0

"Private lands" may include those owned or leased by non-governmental organizations, e.g., 
charitable conservation land trusts, DUC, TNC.  [PU, STR]

Ownership 

Request information from ACCDC and/or conduct your own survey at an appropriate season using an 
approved protocol. For birds, also check eBird.org.  [AMv, EC, PHv, POLv, SBMv, Sens, WBFv, 
WBNv]

Identify inlets and outlets, if any, from topographic maps (use elevations to determine which are inlets 
and which are outlets) and augment by field inspection. [NR, OE, PR, SR, WS]

Species of Conservation 
Concern

OF24

OF25

OF26

OF28

OF29

OF38

Aspect

Regarding the last choice, if uncertain if an AA is fishless, consider the possibility its waters have been 
stocked.  In NB, the list of stocked waters is at: 
http://www2.gnb.ca/content/gnb/en/departments/erd/natural_resources/content/fish/content/StockedW
aters.html 
[AM, FA, FR, INV, WBF, WBN]

 [NRv, PRv, SRv, WSv]

[AM, NR, SFS, WC, WS]

Internal Flow Distance 
(Path Length)

Fish Access or Use

Transport From Upslope
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Site Identifier:  PLW-W-02

# Indicators Condition Choices Data Definitions/Explanations

Follow the key below and mark the ONE row that best describes MOST of the vegetated part of the AA:

A. Moss and/or lichen cover more than 25% of the ground. Often dominated by ericaceous shrubs (e.g., Labrador tea) or other acid-tolerant 
plants (e.g., bog cranberry, pitcher plant, sundew, orchids). Substrate is mostly undecomposed peat. Choose between A1 and A2 and mark 
the choice with a 1 in their adjoining column. Otherwise go to B below.

A1. Surface water is usually absent or, if present, pH is typically <4.5 and conductivity is usually <100 µS/cm (<64 ppm TDS).   Trees are 
absent or nearly so.  Sedge cover usually sparse or absent but cottongrass and/or lichen cover may be extensive, as well as cloudberry, 
lingonberry, sheep laurel, and a sedge (Carex rariflor a). Wetland surface and surrounding landscape are seldom sloping and wetland often 
is domed (convex). Inlet and outlet channels are usually absent.  If known, pH of peat is <4.0.

0

A2. Not A1. Surface water, if present, has pH typically >4.5 and conductivity is usually >100 µS/cm (>64 ppm TDS).  Sedge cover is usually 
extensive, and/or tree and tall shrub cover is extensive. Sometimes at toe of slope or edge of water body. An exit channel is usually 
present. Wetter than A1 and peat depth may be shallower (<2 m).

0

B. Moss and/or lichen cover less than 25% of the ground. Soil is mineral or decomposed organic (muck). Choose between B1 and B2 and 
mark the choice with a 1 in their adjoining column:

B1. Trees and shrubs taller than 1 m comprise more than 25% of the vegetated cover. Surface water is mostly absent or inundates the 
vegetation only seasonally (e.g., vernal pools or floodplain).

1

B2. Not B1.  Tree & tall shrubs comprise less than than 25% of the vegetated cover.  Vegetation is mostly herbaceous, e.g., cattail, 
bulrush, burreed, pond lily, horsetail. Surface water may be extensive and fluctuates seasonally, being either persistent or drying up partly 
or entirely.

0

If the AA is smaller than 1 ha, mark all other types that occupy more than 1% of the vegetated AA.  If the AA is larger than 1 ha, mark all other 
types which are within or adjacent to the AA and occupy more than 1 ha, as visible from the AA or as interpreted from aerial imagery.  Do not 
mark again the type marked in F1.

A1. 0
A2. 0
B1. 0
B2. 0

Following EACH row below, indicate with a number code the percentage of the living vegetation in the AA which is occupied by that feature (6 
if >95%, 5 if 75-95%, 4 if 50-75%, 3 if 25-50%, 2 if 5-25%, 1 if <5%, 0 if none). If the vegetated part of the AA is largely herbaceous (non-
woody) vegetation, these percentages should not sum to 100%.

coniferous trees (may include tamarack) taller than 3 m. 3

deciduous trees taller than 3 m. 2

coniferous or ericaceous shrubs or trees 1-3 m tall not directly below the canopy of trees. 3

deciduous shrubs or trees 1-3 m tall not directly below the canopy of trees. 2

coniferous or ericaceous shrubs <1 m tall not directly below the canopy of taller vegetation. 3

deciduous shrubs or trees <1 m tall (e.g., deciduous seedlings) not directly below the canopy of taller vegetation. 2

Determine which two woody plant species comprise the greatest portion of the low (<3 m) woody cover . Then choose one:

those species together comprise > 50% of such cover. 1

those species together do not comprise > 50% of such cover. 0

Mark ALL the types that comprise >5% of the woody canopy cover in the AA or >5% of the wooded areas (if any) along its upland edge 
(perimeter).  The edge should include only the trees whose canopies extend into the AA.

coniferous, 1-9 cm diameter and >1 m tall. 1

broad-leaved deciduous 1-9 cm diameter and >1 m tall. 1

coniferous, 10-19 cm diameter. 1

broad-leaved deciduous 10-19 cm diameter. 1

coniferous, 20-40 cm diameter. 1

broad-leaved deciduous 20-40 cm diameter. 1

coniferous, >40 cm diameter. 1

broad-leaved deciduous >40 cm diameter. 1

Follow the key below and mark the ONE row that best describes MOST of the AA:

A. Neither the vegetation taller than 1 m nor the vegetation shorter than that comprise >70% of the vegetated part of the AA.  They each 
comprise 30-70%.  Choose between A1 and A2 and mark the choice with a 1 in the adjoining column.  Otherwise go to B below. 

A1. The two height classes are mostly scattered and intermixed throughout the AA. 1

A2. Not A1.  The two height classes are mostly in separate zones or bands, or in proportionately large clumps. 0

B. Either the vegetation shorter than 1 m comprises >70% of the vegetated part of the AA, or the vegetation taller than that does.  One size 
class might even be totally absent.  Choose between B1 and B2 and mark the choice with a 1 in the adjoining column:

B1. The less prevalent height class is mostly scattered and intermixed within the prevalent one. 0

B2. Not B1.  The less prevalent height class is mostly located apart from the prevalent one, in separate zones or clumps, or is completely 
absent.

0

The number of large snags (diameter >20 cm) in the AA plus adjacent upland area within 10 m of the wetland edge is:

None, or fewer than 8/ hectare which exceed this diameter. 0

Several ( >8/hectare) and a pond, lake, or slow-flowing water wider than 10 m is within 1 km. 0

Several ( >8/hectare) but above not true. 1

The number of downed wood pieces longer than 2 m and with diameter >10 cm, and not persistently submerged, is:

Few or none that meet these criteria. 0

Several (>5 if AA is >5 hectares, less for smaller AAs) meet these criteria. 1

Form F (Field). Non‐tidal Wetland Data Form. WESP‐AC version 2 for New Brunswick wetlands only. DIRECTIONS:  Walk for no less than 10 minutes from the wetland edge towards its core, in 

the part of the AA that is proposed for alteration.  If no alteration is proposed, walk in a portion that appears to be most representative of the wetland overall. Walk only where it is safe and legal to do so. Conduct the assessment only 

after reading the accompanying Manual and the Explanations column of the data form. In the Data column, change the 0 (false) to a 1 (true) for the best choice, or for multiple choices where allowed and so indicated. Answer these 

questions primarily based on your onsite observations and interpretations. Do not write in shaded parts of this data form. Answering some questions accurately may require conferring with the landowner or other knowledgable persons, 

and/or reviewing aerial imagery. For most wetlands, completing this field data form will require 1‐2 hours on a site. For a list of functions to which each question pertains, see the accompanying Interpretations form. For detailed 

descriptions of each WESP‐AC model, see Appendix B of the accompanying Manual. Codes for functions and values are: WS= Water Storage & Delay, SFS= Stream Flow Support, WC= Water Cooling, SR= Sediment Retention & 

Stabilisation, PR= Phosphorus Retention, NR= Nitrate Removal, CS= Carbon Sequestration, OE= Organic Nutrient Export, INV= Invertebrate Habitat, FA= Anadromous Fish Habitat, FR= Resident Fish Habitat, AM= Amphibian & Reptile 

Habitat, WBF= Feeding Waterbird Habitat, WBN= Nesting Waterbird Habitat, SBM= Songbird, Raptor, & Mammal Habitat, POL= Pollinator Habitat, PH= Native Plant Habitat, PU= Public Use & Recognition, EC= Ecological Condition, Sen= 

Wetland Sensitivity, STR= Stressors.                                                                                                                    

Investigator:  Matt Alexander

Note :  If none of top 4 rows in F3 was marked 2 or greater , SKIP to F9 (N fixers). 

Date:  19 Sept 2019

Reminder : For all questions, the AA should include all persistent waters in ponds smaller than 8 hectares (~283 m on a side) that are adjacent to the AA.  The 
AA should also include part of the water area of adjacent ponded water larger than 8 ha and adjacent rivers wider than 20 m. Specifically, the AA should 
include the open water part adjacent to wetland vegetation and equal in width to the average width of that vegetated zone. Throughout this data form, 
" adjacent " is used synonymously with abutting, adjoining, bordering, contiguous -- and means no upland (manmade or natural) completely separates the 
described features along their directly shared edge.  Features joined only by a channel are not necessarily considered to be adjacent -- a large portion of their 
edges must match.  The features do not have to be hydrologically connected in order to be considered adjacent.

F2

F1 Wetland Type Ericaceous shrubs are ones in the heather family (Ericaceae).  Most have leathery evergreen leaves.  
They include rhododendron, azalea, swamp laurel, leatherleaf, Labrador tea, and others. Most require 
acidic soil.  Although not in the family Ericaceae, sweetgale (Myrica gale ) should be counted also.  
[AM, CS, FA, FR, INV, NR, OE, PH, Sens, SFS, WBF, WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, INV, SBM, WBF]

Deciduous shrubs in this region usually include buttonbush, Labrador tea, bayberry (Morella ), 
huckleberry, cranberry, cloudberry, sweetgale, alder, willow, birch, ash, dogwood, and a few others. If 
you assigned a code of 3 or higher to any of the first four choices and the ground cover beneath the 
trees/shrubs is <25% moss, then question F1 might be "B1".  [CS, INV, NR, PH, POL, SBM, Sens]

Estimate the diameters at chest height.  If small-diameter trees are overtopped (shaded) by larger 
ones, visualise a "subcanopy" at the average height of the smaller-dbh trees, to serve as a basis for the 
minimum 5% canopy requirement in this question. The trees and shrubs need not be wetland species.  
[AM, CS, POL, SBM, Sens, WBN]

 [AM, INV, NR, PH, SBM, Sens]

Snags are dead standing trees that often (not always) lack bark and foliage.  Include only ones that are 
at least 2 m tall.  [POL, SBM, WBN]

Exclude temporary "burn piles."  [AM, INV, POL, SBM]

[PH, POL, SBM, Sens]

Large Snags (Dead 
Standing Trees)

Downed Wood

Dominance of Most 
Abundant Shrub 
Species 

Height Class 
Interspersion

Wetland Types - 
Adjoining or 
Subordinate 

F3 Woody Height & Form 
Diversity

F7

F8

F5

F4

Woody Diameter 
Classes

F6
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The percentage of the AA's vegetated cover that contains nitrogen-fixing plants (e.g., alder, sweetgale, clover, lupine, alfalfa, other legumes) 
is:

<1% or none. 0

1-25% of the vegetated cover, in the AA or along its water edge (whichever has more). 1

25-50% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

50-75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

>75% of the vegetated cover, in the AA or along its water edge (whichever has more). 0

The cover of Sphagnum moss (or any moss that forms a dense cushion many centimeters thick), including the moss obscured by taller 
sedges and other plants rooted in it, is:

<5% of the vegetated part of the AA. 0

5-25% of the vegetated part of the AA. 0

25-50% of the vegetated part of the AA. 1

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Consider the parts of the AA that lack surface water at the driest time of the growing season. Viewed from directly above the ground layer, the 
predominant condition in those areas at that time is:

Little or no (<5%) bare ground is visible between erect stems or under canopy anywhere in the vegetated AA. Ground is extensively 
blanketed by dense thatch, moss, lichens, graminoids with great stem densities, or plants with ground-hugging foliage. 

1

Slightly bare ground (5-20% bare between plants) is visible in places, but those areas comprise less than 5% of the unflooded parts of the 
AA.

0

Much bare ground (20-50% bare between plants) is visible in places, and those areas comprise more than 5% of the unflooded parts of the 
AA. 

0

Other conditions. 0

Not applicable. Surface water (either open or obscured by emergent plants) covers all of the AA all the time. 0

Imagine the AA without any living vegetation. Excluding the portion of the AA that is always under water, the number of hummocks, small pits, 
raised mounds, animal burrows, ruts, gullies, natural levees, microdepressions, and other areas of peat or mineral soil that are raised or 
depressed >10 cm compared to most of the area within a few meters surrounding them is:

Few or none (minimal microtopography; <1% of the land has such features, or entire AA is always water-covered). 0

Intermediate. 0

Several (extensive micro-topography). 1

Within the AA, inclusions of upland are:

Few or none. 1

Intermediate (1 - 10% of vegetated part of the AA). 0

Many (e.g., wetland-upland "mosaic", >10% of the vegetated AA). 0

In parts of the AA that lack persistent water, the texture of soil in the uppermost layer is mostly:  [To determine this, use a trowel to check in at 
least 3 widely spaced locations, and use the soil texture key (in Appendix A of the Manual).] 

Loamy: soils that may contain a little fine grit and do not make a "ribbon" longer than 2 cm when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

Fines: includes silt, clay, silt, soils that make a ribbon longer than 2 cm when moistened, rolled, squeezed, and extended between thumb and 
forefinger.

1

Deep Peat, to 40 cm depth or greater. 0

Shallow Peat or organic <40 cm deep. 0

Coarse: includes sand, loamy sand, gravel, cobble, soils that do not make a ribbon when moistened, rolled, squeezed, and extended 
between thumb and forefinger.

0

During any 2 consecutive weeks of the growing season, the extent of mudflats, bare unshaded saturated areas not covered by thatch, and 
unshaded waters shallower than 6 cm is:  [Include also any area that is adjacent to the AA.]

None, or <100 sq. m. 1

100-1000 sq. m. 0

1000 – 10,000 sq. m. 0

>10,000 sq. m. 0

In aerial ("ducks eye") view, the maximum annual cover of herbaceous vegetation (all non-woody plants except moss) is:

<5% of the vegetated part of the AA or <0.01 hectare (whichever is less). Mark "1" here and SKIP to F20 (Invasive Plant Cover). 0

5-25% of the vegetated part of the AA. 1

25-50% of the vegetated part of the AA. 0

50-95% of the vegetated part of the AA. 0

>95% of the vegetated part of the AA. 0

Within parts of the AA having herbaceous cover (excluding SAV), the areal cover of forbs reaches an annual maximum of:

<5% of the herbaceous part of the AA. 1

5-25% of the herbaceous part of the AA. 0

25-50% of the herbaceous part of the AA. 0

50-95% of the herbaceous part of the AA. 0

>95% of the herbaceous part of the AA. 0

Sedges (Carex  spp.) and cottongrass (Eriophorum  spp.) occupy:

<5% of the vegetated area, or none. 0

5-50% of the vegetated area. 1

50-95% of the vegetated area. 0

>95% of the vegetated area. 0

Determine which two herbaceous species comprise the greatest portion of the herbaceous cover (excluding mosses and floating-leaved 
aquatic plants). Then choose one of the following:

those species together comprise > 50% of the areal cover of herbaceous plants at any time during the year. 1

those species together do not comprise > 50% of the areal cover of herbaceous plants at any time during the year. 0

How extensive is the cover of invasive plant species in the AA?  For species, see Plants_invasive worksheet in the accompanying SuppInfo 
file.

invasive species appear to be absent in the AA, or are present only in trace amount (a few individuals). 0

invasive species are present in more than trace amounts, but comprise <5% of herbaceous cover (or woody cover, if the invasives are 
woody).

1

invasive species comprise 5-20% of the herb cover (or woody cover, if the invasives are woody). 0

invasive species comprise 20-50% of the herb cover  (or woody cover, if the invasives are woody). 0

invasive species comprise >50% of the herb cover  (or woody cover, if the invasives are woody). 0

Along the wetland-upland boundary, the percent of the upland edge (within 3 m upslope from the wetland) that is occupied by invasive plant 
species is:

none of the upland edge (invasives apparently absent), or AA has no upland edge. 0

some (but <5%) of the upland edge. 1

5-50% of the upland edge. 0

most (>50%) of the upland edge. 0

F22 Fringe Wetland During most of the year, open water within or adjacent to the vegetated part of the wetland is much wider than the maximum width of the 
vegetated zone within the wetland. Enter "1" if true, "0" if false.

0  [WBF, WBN, WCv]

F23 Lacustrine Wetland The vegetated part of the AA is within or adjacent to a body of non-tidal standing open water whose size exceeds 8 hectares during most of 
a normal year.

0 [FR, PR, PU, WBF, WBN]

For this question, include ferns as well as graminoids and forbs. [EC, INV, PH, POL, Sens]

 [EC, PH, POL, Sens]

If a plant cannot be identified to species (e.g., winter conditions) but its genus contains an exotic 
species, assume the unidentified plant to also be exotic. If vegetation is so senesced that exotic 
species cannot be identified, answer "none". [PH, STR]

Exclude moss growing on trees and rocks. [CS, PH]

Thatch is dead plant material (stems, leaves) resting on the ground surface.  Bare ground that is 
present under a tree or shrub canopy should be counted. Boulders count as bare ground. Wetlands 
with mineral soils and that are heavily shaded or are dominated by annual plant species tend to have 
more extensive areas that are bare during the early growing season.  [AM, EC, INV, NR, OE, POL, PR, 
SBM, Sens]

The depressions may be of human or natural origin. [AM, EC, INV, NR, PH, POL, PR, SBM, SR, WS]

 [AM, NR, SBM]

[CS, NR, OE, PH, PR, Sens, SFS, WS]

This addresses needs of many but not all migratory sandpipers, plovers, and related species. [WBF]

[AM, WBF, WBN]

Forbs are flowering plants.  Do not include grasses, sedges, cattail, other graminoids, ferns, horsetails, 
or others that lack showy flowers.  [POL]

[CS]

Do not include N-fixing algae or lichens. [FA, FR, INV, NRv, OE, PH, SBM, Sens]

Invasive Plant Cover

F19

F20

F21

Sedge Cover 

Dominance of Most 
Abundant Herbaceous 
Species 

Invasive Cover Along 
Upland Edge

N Fixers

Sphagnum Moss 
Extent

% Bare Ground & 
Thatch

Ground Irregularity 

Upland Inclusions

F11

F12

F13

Forb Cover 

Herbaceous % of 
Vegetated Wetland

Soil Texture

Shorebird Feeding 
Habitats 

F18

F15

F16

F14

F10

F17

F9
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The percentage of the AA that never contains surface water during an average year (that is, except perhaps for a few hours after snowmelt or 
rainstorms), but which is still a wetland, is:

<1% . In other words, all or nearly all of the AA is covered by water permanently or at least seasonally.  0

1-25% of the AA,  or <1% but >0.01 ha never contains surface water. 0

25-50% of the AA never contains surface water. 0

50-75% of the AA never contains surface water. 0

75-99% of the AA never contains surface water, or >99% AND there is at least one persistent water body larger than 1 ha in the AA. 0

99-100%. AND there is no persistent ponded water body larger than 1 ha within the AA. Enter "1" and SKIP to F42 (Channel Connection). 1

Identify the parts of the AA that still contain surface water (flowing or ponded, open or hidden beneath vegetation) even during the driest times 
of a normal year, i.e., when the AA’s surface water is at its lowest annual level. At that time, the percentage of the AA that still contains surface 
water is: 

None. The AA dries up completely (no water in channels either) or never has surface water during most years.  SKIP to F27. 0

1-20% of the AA. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. True for many fringe wetlands. 0

At mid-day during the warmest time of year, the area of surface water within the AA that is shaded by vegetation and other features that are 
within the AA at that time is:

<5% of the water is shaded, or no surface water is present then. 0

5-25% of the water is shaded. 0

25-50% of the water is shaded. 0

50-75% of the water is shaded. 0

>75% of the water is shaded. 0

The percentage of the AA's area that is between the annual high water and the annual low water (surface water) is:

None, or <0.01 hectare and <1% of the AA.  SKIP to F29. 0

1-20% of the AA, or <1% but >0.01 ha. 0

20-50% of the AA. 0

50-95% of the AA. 0

>95% of the AA. 0

The annual fluctuation in surface water level within most of the parts of the AA that contain surface water at least temporarily is:

<10 cm change (stable or nearly so). 0

10 cm - 50 cm change. 0

0.5 - 1 m change. 0

1-2 m change. 0

>2 m change. 0

0

During most of the time when surface water is present during the growing season, its depth, averaged over the entire inundated part of the 
AA, is:

<10 cm deep (but >0). 0

10 - 50 cm deep. 0

0.5 - 1 m deep. 0

1 - 2 m deep. 0

>2 m deep. True for many fringe wetlands. 0

When present, surface water in most of the AA usually consists of (select one):

One depth class that comprises >90% of the AA’s inundated area (use the classes in the question above). 0

One depth class that comprises 50-90% of the AA's inundated area. 0

Neither of above. There are 3 or more depth classes and none occupy >50%. 0

During most times when surface water is present, the percentage that is (1) ponded (stagnant, or flows so slowly that fine sediment is not 
held in suspension) AND (2) is likely to be deeper than 0.5 m in some places, is:

<5% of the water, or it occupies <100 sq.m cumulatively. Nearly all the surface water is flowing. SKIP to F34. 0

5-30% of the water. 0

30-70% of the water. 0

70-95% of the water. 0

>95% of the water. 0

F32 Ponded Open Water - 
Minimum Size

During most of the growing season, the largest patch of open water that is ponded and is in or bordering the AA is >0.01 hectare (about 10 
m by 10 m) and mostly deeper than 0.5 m. If true enter "1" and continue,  If false, enter "0" and SKIP to F41 (Floating Algae & Duckweed).

0 Open water is not obscured by vegetation in aerial ("duck's eye") view.  It includes vegetation floating 
on the water surface or entirely submersed beneath it.  

In ducks-eye aerial view, the percentage of the ponded water that is open (lacking emergent vegetation during most of the growing season, 
and unhidden by a forest or shrub canopy) is:

None, or <1% of the AA and largest pool occupies <0.01 hectares. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

1-4% of the ponded water. Enter "1" and SKIP to F41 (Floating Algae & Duckweed). 0

5-30% of the ponded water. 0

30-70% of the ponded water. 0

70-99% of the ponded water. 0

100% of the ponded water. 0

At the time during the growing season when the AA's water level is lowest, the average width of vegetated area in the AA that separates 
adjoining uplands from open water within the AA is:

<1 m. 0

1 - 9 m. 0

10 - 29 m. 0

30 - 49 m. 0

50 - 100 m. 0

> 100 m, or open water is absent at that time. 0

During most of the part of the growing season when water is present, the percentage of the AA's water edge length that is nearly flat (a 
slope less than about 5% measured within 5 m landward of the water) is:

<1% of the water edge. 0

1-25% of the water edge. 0

25-50% of the water edge. 0

50-75% of the water edge. 0

>75% of the water edge. 0

The percentage of the emergent vegetation cover in the AA that is cattail (Typha  spp.), common reed (Phragmites ), or tall (>1m) bulrush 
is:

<1% of the emergent vegetation, or emergent vegetation is absent.  SKIP to F38. 0

1-25% of the emergent vegetation. 0

25-75% of the emergent vegetation. 0

>75%, of the emergent vegetation. 0

[FA, WC]

Flood marks (algal mats, adventitious roots, debris lines, ice scour, etc.) are often evident when not 
fully inundated. Also, such areas often have a larger proportion of upland and annual (vs. perennial) 
plant species. In riverine systems, the extent of this zone can be estimated by multiplying by 2 the 
bankful height and visualising where that would intercept the land along the river. [CS, FA, INV, NR, 
OE, PH, SR, WBF, WBN, WS]

Look for flood marks (see above).  Because the annual range of water levels is difficult to estimate 
without multiple visits, consider asking the land owner or neighbors about it. [AM, CS, INV, NR, OE, PH, 
PR, SR, WBN, WS]

If a boat is unavailable, estimate this by considering wetland size and local topography.  Or if timing and 
safety allow, depths may be measured by drilling through winter ice.This question is asking about the 
spatial median depth that occurs during most of that time, even if inundation is only seasonal or 
temporary. If inundation in most but not all of the wetland is brief, the answer will be based on the depth 
of the most persistently inundated part of the wetland. Include surface water in channels and ditches as 
well as ponded areas.  [CS, FA, FR, INV, OE, PH, PR, Sens, SFS, SR, WBF, WBN, WC]

Estimate these proportions by considering the gradient and microtopography of the site. [FR, INV, 
WBF, WBN]

Nearly all wetlands with surface water have some ponded water. [AM, CS, INV, NR, OE, PR, Sens, SR, 
WBF, WBN, WC, WS]

 [AM, CS, FA, FR, INV, NR, OE, PR, SR, WBF, WBN, WC]

"Vegetated area" does not include underwater or floating-leaved plants, i.e., aquatic bed. Width may 
include wooded riparian areas if they have wetland soil or plant indicators. [AM, CS, NR, OE, PH, PR, 
SBM, Sens, SR, WBN]

If several isolated pools are present in early summer, estimate the percent of their collective shorelines 
that has such a gentle slope. [SR, WBN]

Emergent vegetation is herbaceous plants whose stems are partly above and partly below the water 
surface during most of the time water is present. [WBN]

1 hectare is 10,000 sq. m or about 2.5 acres.  It could have dimensions of 100 m by 100 m, 1000 m by 
10 m, or similar. [AM, FA, FR, INV, NR, PH, PR, SBM, Sens, SRv, WBF, WBN, WC ]

 If you are unable to determine the condition at the driest time of year, ask the land owner or neighbors 
about it if possible. Indicators of persistence may include fish, some dragonflies, beaver, and muskrat. 
[AM, CS, FA, FR, INV, NR, POL, PR, SBM, WBF, WBN]

F30 Depth Classes - 
Evenness of 
Proportions

F33 % of Ponded Water 
that is Open 

F34 Width of Vegetated 
Zone within Wetland

F29 Predominant Depth 
Class

% of AA that is 
Flooded Only 
Seasonally

F28 Annual Water 
Fluctuation Range

F24

F31

Flat Shoreline Extent

F36 Robust Emergents

% of Water That Is 
Ponded (not Flowing)

F35

Is the AA plus adjacent ponded water smaller than 0.01 hectare (about 10m x 10m, or 1m x 100 m)?  If so, enter "1" in column D and SKIP TO F42 
(Connection).

% of AA Without 
Surface Water

F25 % of AA with 
Persistent Surface 
Water

% of Summertime 
Water that Is Shaded

F26

F27
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During most of the part of the growing season when water is present, the spatial pattern of emergent vegetation within the water is mostly:

Scattered. More than 30% of such vegetation forms small islands or corridors surrounded by water. 0

Intermediate. 0

Clumped. More than 70% of such vegetation is in bands along the wetland perimeter or is clumped at one or a few sides of the surface water 
area.

0

F38 Persistent Deepwater 
Area

If the deepest patch of surface water (flowing or ponded) in or directly adjacent to the AA is mostly deeper than 0.5 m for >2 weeks during the 
growing season, enter "1" and continue. If not, enter "0" and SKIP to F42.(Connection).

0

During most of the growing season and in waters deeper than 0.5 m, the cover for fish, aquatic invertebrates, and/or amphibians that is 
provided NOT by living vegetation, but by accumulations of dead wood and undercut banks is:

Little or none. 0

Intermediate. 0

Extensive. 0

F40 Isolated Island The AA contains (or is part of) an island or beaver lodge within a lake, pond, or river, and is isolated from the shore by water depths >1 m on 
all sides during an average June. The island may be solid, or it may be a floating vegetation mat that is sufficiently large and dense to support 
a waterbird nest.

0 [WBN]

F41 Floating Algae & 
Duckweed 

At some time of the year, mats of algae and/or duckweed are likely to cover >50% of the AA's otherwise-unshaded water surface, or blanket 
>50% of the underwater substrate. If true, enter "1" in next column. If untrue or uncertain, enter "0".

0 [EC, PR, WBF]

The most persistent surface water connection (outlet channel or pipe, ditch, or overbank water exchange) between the AA and a downslope 
stream network is: [Note: If the AA represents only part of a wetland, answer this according to whichever is the least permanent surface 
connection: the one between the AA and the rest of the wetland, or the surface connection between the wetland and the downslope stream 
network.]

Persistent (surface water flows out for >9 months/year). 0

Seasonal (surface water flows out for 14 days to 9 months/year, not necessarily consecutive). 1

Temporary (surface water flows out for <14 days, not necessarily consecutive). 0

None -- but maps show a stream network downslope from the AA and within a distance that is less than the AA's length. SKIP to F47 (pH 
Measurement).

0

No surface water flows out of the wetland except possibly during extreme events (<once per 10 years). Or, water flows only into a wetland, 
ditch, or lake that lacks an outlet. SKIP to F47 (pH Measurement).

0

During major runoff events, in the places where surface water exits the AA or connected waters nearby, the water:

Mostly passes through a pipe, culvert, narrowly breached dike, berm, beaver dam, or other partial obstruction (other than natural topography) 
that does not appear to drain the wetland artificially during most of the growing season.

0

Leaves through natural exits (channels or diffuse outflow), not mainly through artificial or temporary features. 1

Is exported more quickly than usual due to ditches or pipes within the AA or connected to its outlet, or within 10 m of the AA's edge, which 
drain the wetland artificially, or water is pumped out of the AA.

0

F44 Tributary Channel At least once annually, surface water from a tributary channel that is >100 m long moves into the AA.  Or, surface water from a larger 
permanent water body adjacent to the AA spills into the AA.  If it enters only via a pipe, that pipe must be fed by a mapped stream or lake 
further upslope. If no, SKIP to F47 (pH Measurement).

0

If inlet tributaries cannot be searched for due to inaccessibility of part of the AA, follow suggestions in 
F42 above. [NRv, PH, PRv, SRv]

F45 Input Water 
Temperature

Based on lack of shade, water source characteristics, or actual temperature measurements, the inflow is likely to be warmer than surface 
water in the AA during part of most years. Enter 1= yes, 0= no.

0 [WCv]

During its travel through the AA at the time of peak annual flow, water arriving in channels: [select only the ONE encountered by most of the 
incoming water].

Does not bump into many plant stems as it travels through the AA. Nearly all the water continues to travel in unvegetated (often incised) 
channels that have minimal contact with wetland vegetation, or through a zone of open water such as an instream pond or lake.

0

Bumps into herbaceous vegetation but mostly remains in fairly straight channels. 0

Bumps into herbaceous vegetation and mostly spreads throughout, or is in widely meandering, multi-branched, or braided channels. 0

Bumps into tree trunks and/or shrub stems but mostly remains in fairly straight channels. 0

Bumps into tree trunks and/or shrub stems and follows a fairly indirect path from entrance to exit (meandering, multi-branched, or braided). 0

The pH in most of the AA's surface water:

Was measured, and is:  [enter the reading in the column to the right. ]

Was not measured but surface water is present and is darkly tea-coloured.  Or if no surface water, then mosses and plants that indicate 
peatland (e.g., Labrador tea) are prevalent. Enter "1". 

0

Neither of above. Enter "1". 1

The TDS (total dissolved solids) or conductivity off the AA's surface water is: (select the first true row with information):

TDS is: [Enter the reading in ppm or mg/L in the column to the right, if measured, or answer next row. ]

Conductivity is  [Enter the reading in µS/cm in the column to the right. ]

Was not measured, but plants that indicate saline conditions cover much of the vegetated AA. Enter "1". 0

Neither of above 1

Use of the AA by beaver during the past 5 years is (select most applicable ONE):

Evident from direct observation or presence of gnawed limbs, dams, tracks, dens, lodges, or extensive stands of water-killed trees (snags). 0

Likely based on known occurrence in the region and proximity to suitable habitat, which may include: (a) a persistent freshwater wetland, 
pond, or lake, or a perennial low or mid-gradient (<10%) channel, and (b) a corridor or multiple stands of hardwood trees and shrubs in 
vegetated areas near surface water.

0

Unlikely because site characteristics above are deficient, and/or this is a settled area or other area where beaver are routinely removed. 1

Select first applicable choice:

Springs are known to be present within the AA, or if groundwater levels have been monitored, that has demonstrated that groundwater 
primarily discharges to the wetland for longer periods during the year than periods when the wetland recharges the groundwater. 

0

Most of the AA has a slope of >5%, or is very close to the base of a natural slope longer than 100 and much steeper than the slope of the AA, 
AND the pH of surface water, if known, is >5.5.

0

Neither of above is true, although some groundwater may discharge to or flow through the AA. Or groundwater influx is unknown. 1

The gradient along most of the flow path within the AA is:

<2% or the AA has no surface water outlet (not even seasonally). 1

2-5%. 0

6-10%. 0

>10%. 0

Within a zone extending 30 m laterally from the AA's edge with upland and/or other wetlands, the percentage that contains perennial 
vegetation cover (except lawns, row crops, heavily grazed land, conifer plantations) is:

<5%. 0

5 to 30%. 0

30 to 60%. 0

60 to 90%. 0

>90%, or all the area within 30 m of the AA edge is other wetlands. SKIP to F55. 1

Note for the next three questions: If the AA lacks an upland edge, evaluate based on the AA's entire perimeter, and moving outward into whatever areas are 
adjacent.  In many situations, these questions are best answered by measuring from aerial images.

"Major runoff events" would include biennial high water caused by storms and/or rapid snowmelt. [CS, 
NR, OE, PR, Sens, SR, STR, WS]

[FA, FR, INV, NR, OE, PR, SR, WS]

Preferably, measure this in larger areas of ponded surface water within the AA, or in streams that have 
passed through (not along) most of the AA. Unless surface water is completely absent, do not dig holes 
or make depressions in peat in order to provide water for this measurement.  Avoid measuring near 
roads or in puddles formed only by recent rain. [AM, FA, FR, NR, WBF, PH, PR, Sens, WBF, WBN]

See above for measurement guidance. [FR, INV, NRv, PH, PRv, Sens]

 [FA, FR, PH, SBM, Sens, WBF, WBN]

Adhere to these criteria strictly -- do not use personal judgment based on fen conditions, pH, or other 
evidence.  Consult topographic maps to detect breaks in slope described here. Rust deposits 
associated with groundwater seeps may be most noticeable as orange discoloration in ice formations 
along streams during early winter. [AM, CS, FA, FR, INV, NR, OE, PH, PRv, SFS, WC, WS]

This is not the same as the shoreline slope. It is the elevational difference between the AA's inlet and 
outlet, divided by the flow-distance between them and converted to percent. If available, use a 
clinometer to measure this. Free clinometer apps can be downloaded to smartphones. If the wetland is 
large (longer than ~1 km), this may be estimated using Google Earth to determine the minimum and 
maximum elevation within the AA, then dividing by length and multiplying by 100.  [CS, NR, OE, PR, 
SR, WBF, WBN, WS]

 [AM, FA, FR, INV, NRv, PH, POL, PRv, SBM, Sens, SRv, STR, WBN]

[AM, FA, FR, INV, NR, OE, PH, PR, SBM, SR, WBF, WBN]

For this question, consider only the wood that is at or above the water surface. Estimates of underwater 
wood based only on observations from terrestrial viewpoints are unreliable so should not be attempted. 
[AM, FA, FR, INV]

Consider the connection regardless of whether the surface water is frozen. The "downslope stream 
network" could consist of ditches, rivers, ponds, or lakes which eventually connect to the ocean. If this 
cannot be determined while visiting the AA, consult topographic maps perhaps by viewing these online 
with Toporama (http://atlas.nrcan.gc.ca/toporama/en/index.html)  [CS, FA, FR, NR, OE, PR, Sens, SFS, 
SR, WCv, WS]

F52 Vegetated Buffer as % 
of Perimeter

Groundwater Strength 
of Evidence

F51 Internal Gradient

F50

F37 Interspersion of 
Emergents & Open 
Water

F39 Non-vegetated Aquatic 
Cover

Channel Connection & 
Outflow Duration

Beaver ProbabilityF49

Outflow Confinement 

Throughflow 
Resistance

F47 pH Measurement

F48 TDS and/or 
Conductivity

F42

F43

F46
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Within 30 m upslope of where the wetland transitions to upland, the upland land cover that is NOT perennial vegetation is mostly (mark ONE):

Impervious surface, e.g., paved road, parking lot, building, exposed rock. 0

Bare or nearly bare pervious surface or managed vegetation, e.g., lawn, row crops, unpaved road, dike, landslide. 0

The steepest and/or most disturbed part of the upland area that is within 30 m of the wetland and occupies >10% of that upland area has a 
percent slope of:

<1% (flat -- almost no noticeable slope) or all the area within 30 m of the AA edge is other wetlands. 0

2-5%. 0

5-30%. 0

>30%. 0

F55 Cliffs or Steep Banks In the AA or within 100 m, there are elevated terrestrial features such as cliffs, talus slopes, stream banks, or excavated pits (but not riprap) 
that extend at least 2 m nearly vertically, are unvegetated, and potentially contain crevices or other substrate suitable for nesting or den 
areas. Enter 1 (yes) or 0 (no).

0 Do not include upturned trees as potential den sites.  [POL, SBM]

Human actions within or adjacent to the AA have persistently expanded a naturally occurring wetland or created a wetland where there 
previously was none (e.g., by excavation, impoundment):

No. 0

Yes, and created or expanded 20 - 100 years ago. 0

Yes, and created or expanded 3-20 years ago. 0

Yes, and created or expanded within last 3 years. 0

Yes, but time of origin or expansion unknown. 0

Unknown if new or expanded within 20 years or not. 1

More than 1% of the AA's previously vegetated area:

Burned within past 5 years. 0

Burned 6-10 years ago. 0

Burned 11-30 years ago. 0

Burned >30 years ago, or no evidence of a burn and no data. 1

The maximum percentage of the wetland that is visible from the best vantage point on public roads, public parking lots, public buildings, or 
public maintained trails that intersect, adjoin, or are within 100 m of the AA (select one) is:

<25%. 0

25-50%. 0

>50%. 1

Assuming access permission was granted, select ALL statements that are true of the AA as it currently exists:

For an average person, walking is physically possible in (not just near) >5% of the AA during most of the growing season, e.g., free of deep 
water and dense shrub thickets.

1

Maintained roads, parking areas, or foot-trails are within 10 m of the AA, or the AA can be accessed part of the year by boats arriving via 
contiguous waters.

1

Within or near the AA, there is an interpretive center, trails with interpretive signs or brochures, and/or regular guided interpretive tours. 0

The percentage of the AA almost never visited by humans during an average growing season probably comprises: [ Note:  Only include the 
part actually walked or driven (not simply viewed from) with a vehicle or boat. Do not include visitors on trails outside of the AA unless more 
than half the wetland is visible from the trails and they are within 30 m of the wetland edge. In that case include only the area occupied by the 
trail.]

<5% and no inhabited building is within 100 m of the AA. 0

<5% and inhabited building is within 100 m of the AA. 0

5-50% and no inhabited building is within 100 m of the AA. 0

5-50% and inhabited building is within 100 m of the AA. 0

50-95%, with or without inhabited building nearby. 0

>95% of the AA with or without inhabited building nearby. 1

The part of the AA visited by humans almost daily for several weeks during an average growing season probably comprises:  [See note 
above.]

<5%. If F60 was answered ">95%" (mostly never visited), SKIP to F64. 1

5-50%. 0

50-95%. 0

>95% of the AA. 0

F62 BMP - Soils Boardwalks, paved trails, fences or other infrastructure and/or well-enforced regulations appear to effectively prevent visitors from walking on 
soil within nearly all of the AA when the soil is unfrozen. Enter "1" if true.

0 [PH, PU]

F63 BMP - Wildlife 
Protection

Fences, observation blinds, platforms, paved trails, exclusion periods, and/or well-enforced prohibitions on motorised boats, off-leash pets, 
and off road vehicles appear to effectively exclude or divert visitors and their pets from the AA at critical times in order to minimize disturbance 
of wildlife (except during hunting seasons). Enter "1" if true. 

0 [AM, PU, WBF, WBN]

Recent evidence was found within the AA of the following potentially-sustainable consumptive uses. Select ALL that apply.

Low-impact commercial timber harvest (e.g., selective thinning). 0

Commercial or traditional-use harvesting of native plants, their fruits, or mushrooms. 0

Waterfowl hunting. 0

Fishing. 0

Trapping of furbearers. 0

None of the above. 1

The closest wells or water bodies that currently provide drinking water are:

Within 0-100 m. of the AA. 0

100-500 m. away. 0

>500 m. away, or no information. 1

F66 Calcareous Fen The AA is, or is part of, a calcareous fen. See the Plants_Calcar worksheet in the accompanying SuppInfo file for list of plant indicators 
(calciphiles). Enter 1 If more than two Strong or more than five Moderate calciphile species are present; otherwise enter 0, but if not able to 
identify those and no information, change to blank. 

0 [PH, PR]

[NRv]

[NRv, PRv, Sens, SRv]

Determine this using historical aerial photography, old maps, soil maps, or permit files as available [CS, 
NR, OE, PH, Sens]

Look for charred soil or stumps (in multiple widely-spaced locations) or ask landowner. [CS, PH, STR]

[PU, STR, WBFv]

[PU, STR]

[AM, FAv, FRv, PH, PU, SBM, STR, WBF, WBN]

[AM, PH, PU, SBM, STR, WBF, WBN]

[FAv, FRv, WBFv]

[AM, FA, INV, NRv, PH, POL, SBM, STR, WBN]

F64 Consumptive Uses 
(Provisioning Services)  

F65 Domestic Wells

F58 Visibility

F59 Non-consumptive 
Uses - Actual or 
Potential 

F60 Unvisited Core Area 

F61 Frequently Visited 
Area

Type of Cover in Buffer

Buffer Slope 

New or Expanded 
Wetland

F57 Burn History

F54

F53

F56
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Data

1

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of timing shift within the wetland: >95% of wetland. 5-95% of wetland. <5% of wetland. 1

When most of the timing shift began: <3 yrs ago. 3-9 yrs ago. 10-100 yrs ago. 1

Input timing now vs. previously: Shift of weeks. Shift of days. Shift of hours or minutes. 1

Flashiness or muting: Became very flashy or controlled. Intermediate. Became mildly flashy or controlled. 1

4

Stressor subscore= 0.33

1

Severe (3 points) Medium (2 points) Mild (1 point)

Usual toxicity of most toxic contaminants: Industrial effluent, mining waste, unmanaged landfill.
Cropland, managed landfill, pipeline or transmission rights-of-

way.
Low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

1

Severe (3 points) Medium (2 points) Mild (1 point)

Type of loading:
High density of unmaintained septic, some types of industrial 

sources.
Moderate density septic, cropland, secondary wastewater 

treatment plant.
Livestock, pets, low density residential. 0

Frequency & duration of input: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to main sources (actual or potential): 0 - 15 m. 15-100 m. or in groundwater. In more distant part of contributing area. 3

4

Stressor subscore= 0.44

Date:  19 September 2019

  Accelerated downcutting or channelization of an adjacent or internal channel (incised below the historical water table level).

Stressor (S) Data Form for Non-Tidal Wetlands. WESP-AC for New Brunswick. Version 2.                                                               

Investigator:  Matt Alexander Site Identifier:  PLW-W-02

  A dam, dike, levee, weir, berm, or fill -- within or downgradient from the wetland -- that interferes with surface or subsurface flow in/out of the AA (e.g., road fill, wellpads, pipelines).

S3 Accelerated Inputs of Nutrients

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of nutrients to the wetland. [NRv, PRv, STR]

  Stormwater or wastewater effluent (including failing septic systems), landfills.

  Fertilizers applied to lawns, ag lands, or other areas in the CA.

  Livestock, dogs.

  Artificial drainage of upslope lands.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly more nutrients, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S2

  Artificial drains or ditches in or near the wetland.

S1 Aberrant Timing of Water Inputs

  Subsidence or compaction of the wetland's substrate as a result of machinery, livestock, fire, drainage, or off road vehicles.

  Excavation within the wetland, e.g., dugout, artificial pond, dead-end ditch.

  Water subsidies from wastewater effluent, septic system leakage, snow storage areas, or irrigation.

In the last column, place a check mark next to any item that is likely to have caused the timing of water inputs (but not necessarily their volume) to shift by hours, days, or weeks, becoming either more muted (smaller or less frequent peaks spread over longer times, 
more temporal homogeneity of flow or water levels) or more flashy (larger or more frequent spikes but over shorter times). [FA, FR, INV, PH, STR]

  Metals & chemical wastes from mining, shooting ranges, snow storage areas, oil/ gas extraction, other sources (download many locations from National Pollutant Release Inventory and view KMZ overlay in Google Earth. https://www.ec.gc.ca/inrp-
npri/default.asp?lang=En&n=B85A1846-1

In the last column, place a check mark next to any item -- occurring in either the wetland or its CA -- that is likely to have accelerated the inputs of contaminants or salts to the AA. [AM, FA, PH, POL, STR]

  Road salt.

  Straightening, ditching, dredging, and/or lining of tributary channels.

  Stormwater from impervious surfaces that drains directly to the wetland.

  Regular removal of surface or groundwater for irrigation or other consumptive use.

  Flow regulation in tributaries or water level regulation in adjoining water body, or other control structure at water entry points that regulates inflow to the wetland.

Accelerated Inputs of Contaminants and/or Salts

Sum=

  Spraying of pesticides, as applied to lawns, croplands, roadsides, or other areas in the CA.

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not cumulatively expose the AA to significantly higher levels of contaminants and/or salts, then leave the "0's" for the scores in the 
following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items had no measurable effect on the timing of water conditions in any part of the AA, then leave the "0's" for the scores in the following rows. 
To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Logging within the wetland.

Score the following 2 rows only if the altered inputs began within past 10 years, and only for the part of the wetland that experiences those.

  Stormwater or wastewater effluent (including failing septic systems), landfills, industrial facilities.

Sum=
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1

Severe (3 points) Medium (2 points) Mild (1 point)

Erosion in CA: Extensive evidence, high intensity.*
Potentially (based on high-intensity* land use) or scattered 

evidence.
Potentially (based on low-intensity* land use) with little or no 

direct evidence.

0

Recentness of significant soil disturbance in the CA: Current & ongoing. 1-12 months ago. >1 yr ago. 1

Duration of sediment inputs to the wetland: Frequent and year-round. Frequent but mostly seasonal. Infrequent & during high runoff events mainly. 1

AA proximity to actual or potential sources: 0 - 15 m. 15-100 m. In more distant part of contributing area. 3

Sum= 5

Stressor subscore= 0.42

Severe (3 points) Medium (2 points) Mild (1 point)

Spatial extent of altered soil: >95% of wetland or >95% of  its upland edge (if any). 5-95% of wetland or 5-95% of its upland edge (if any). <5% of wetland and <5% of its upland edge (if any).

Recentness of significant soil alteration in wetland: Current & ongoing. 1-12 months ago. >1 yr ago.

Duration: Long-lasting, minimal veg recovery. Long-lasting but mostly revegetated. Short-term, revegetated, not intense.

Timing of soil alteration: Frequent and year-round. Frequent but mostly seasonal. Mainly during one-time or scattered events.

0

Stressor subscore= 0.00

  Sediment from road sanding, gravel mining, other mining, oil/ gas extraction.

* high-intensity= extensive off-road vehicle use, plowing, grading, excavation, erosion with or without veg removal;  low-intensity= veg removal only with little or no apparent erosion or disturbance of 
soil or sediment.

  Other human-related disturbances within the CA.

In the last column, place a check mark next to any item present in the wetland that is likely to have compacted, eroded, or otherwise altered the wetland's soil. Consider only items occurring within past 100 years or since wetland was created or restored (whichever 
is less). [CS, INV, NR, PH, SR, STR]

  Erosion from off-road vehicles in the CA.

  Erosion from plowed fields, fill, timber harvest, dirt roads, vegetation clearing, fires.

In the last column, place a check mark next to any item present in the CA that is likely to have elevated the load of waterborne or windborne sediment reaching the wetland from its CA. [FA, FR, INV, PH, SRv, STR]

  Erosion from construction, in-channel machinery in the CA.

  Accelerated channel downcutting or headcutting of tributaries due to altered land use.

If any items were checked above, then for each row of the table below, assign points (3, 2, or 1 as shown in header) in the last column. However, if you believe the checked items did not cumulatively add significantly more sediment or suspended solids to the AA, 
then leave the "0's" for the scores in the following rows. To estimate effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

S4

S5

Excessive Sediment Loading from Contributing Area

  Leveling or other grading not to the natural contour.

  Ditch cleaning or dredging in or adjacent to the wetland.

  Erosion from livestock or foot traffic in the CA.

  Stormwater or wastewater effluent.

Soil or Sediment Alteration Within the Assessment Area

Sum=

If any items were checked above, then for each row of the table below, assign points. However, if you believe the checked items did not measurably alter the soil structure and/or topography, then leave the "0's" for the scores in the following rows. To estimate 
effects, contrast the current condition with the condition if the checked items never occurred or were no longer present. 

  Compaction from machinery, off-road vehicles, livestock, or mountain bikes, especially during wetter periods.

  Boat traffic in or adjacent to the wetland and sufficient to cause shore erosion or stir bottom sediments.

  Fill or riprap, excluding small amounts of upland soils containing organic amendments (compost, etc.) or small amounts of topsoil imported from another wetland.

  Artificial water level or flow manipulations sufficient to cause erosion or stir bottom sediments.

  Excavation.

  Tillage, plowing (but excluding disking for enhancement of native plants).
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Scores will appear below after data are entered in worksheets OF, F, and 
S. See Manual for definitions and descriptions of how scores were 
computed. 

 

Wetland Functions or Other Attributes:
Function Score 

(Normalised)
Function Rating

Benefits Score 
(Normalised) 

Benefits Rating
Function Score 

(raw)
Benefits Score 

(raw) 
Min Max Range F_JenksLo F_JenksHigh Min Max Range B_JenksLo B_JenksHigh

Water Storage & Delay (WS) 4.40 Moderate 0.37 Lower 5.11 0.45 1.73 9.42 7.68 2.48 5.12 0.08 10.00 9.92 2.58 5.67

Stream Flow Support (SFS) 2.66 Lower 3.32 Moderate 1.42 1.93 0.00 5.33 5.33 2.92 6.56 0.00 5.83 5.83 2.08 6.16

Water Cooling (WC) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.67 6.67 1.80 5.30 0.00 6.02 6.02 1.45 4.79

Sediment Retention & Stabilisation (SR) 6.75 Higher 1.19 Lower 7.78 0.72 3.16 10.00 6.84 1.76 5.26 0.00 6.07 6.07 3.75 7.95

Phosphorus Retention (PR) 4.46 Higher 4.55 Moderate 6.06 4.44 2.90 10.00 7.10 2.66 4.17 0.33 9.38 9.04 1.71 4.55

Nitrate Removal & Retention (NR) 2.62 Moderate 3.75 Moderate 5.45 4.44 3.83 10.00 6.17 2.27 4.36 1.11 10.00 8.89 2.50 7.19

Carbon Sequestration (CS) 7.21 Higher 7.67 4.56 8.88 4.31 3.13 5.70

Organic Nutrient Export (OE) 3.44 Moderate 4.16 2.33 7.64 5.30 3.12 5.26

Anadromous Fish Habitat (FA) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 6.13 6.13 1.80 6.71 0.00 7.39 7.39 0.00 4.44

Resident Fish Habitat (FR) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 5.95 5.95 1.40 6.29 0.00 7.09 7.09 0.00 4.48

Aquatic Invertebrate Habitat (INV) 6.61 Higher 1.24 Moderate 6.20 1.91 3.87 7.39 3.52 2.58 5.58 1.24 6.64 5.39 0.85 5.74

Amphibian & Turtle Habitat (AM) 3.21 Lower 1.49 Lower 5.00 3.00 3.30 8.58 5.28 3.30 6.25 2.09 8.16 6.06 2.27 6.30

Waterbird Feeding Habitat (WBF) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 7.96 7.96 0.00 6.84 0.00 10.00 10.00 0.83 6.67

Waterbird Nesting Habitat (WBN) 0.00 Lower 0.00 Lower 0.00 0.00 0.00 8.54 8.54 1.95 5.42 0.00 10.00 10.00 0.00 6.67

Songbird, Raptor, & Mammal Habitat (SBM) 7.82 Higher 2.50 Lower 6.49 2.50 0.00 8.29 8.29 2.50 7.24 0.00 10.00 10.00 3.33 6.67

Pollinator Habitat (POL) 9.05 Higher 0.00 Lower 7.29 0.00 0.00 8.05 8.05 0.00 7.81 0.00 10.00 10.00 0.00 6.67

Native Plant Habitat (PH) 5.64 Moderate 5.29 Moderate 5.36 4.59 3.08 7.12 4.03 3.96 5.98 0.00 8.68 8.68 0.00 6.33

Public Use & Recognition (PU) 4.58 Moderate 3.59 0.33 7.44 7.11 2.40 5.51

Wetland Sensitivity (Sens) 5.64 Higher 3.89 2.20 5.20 2.99 2.88 5.30

Wetland Ecological Condition (EC) 4.94 Moderate 7.08 4.24 10.00 5.76 3.25 6.39

Wetland Stressors (STR) (higher score means more stress) 4.18 Moderate 3.80 2.26 5.93 3.67 2.15 4.97

Summary Ratings for Grouped Functions:

HYDROLOGIC Group (WS) 2.66 Moderate 0.37 Lower 5.11 0.45 2.48 5.12 2.58 5.67

WATER QUALITY SUPPORT Group (max+avg/2 of SR, PR, NR, CS) 5.68 Higher 3.85 Lower
7.26 3.82 3.07 5.39 4.15 7.64

AQUATIC SUPPORT Group (max+avg/2 of SFS, INV, OE, WC) 4.89 Moderate 2.42 Moderate 4.57 1.61 3.82 6.04 1.34 4.99

AQUATIC HABITAT Group (max+avg/2 of FA, FR, AM, WBF, WBN) 1.93 Lower 0.89 Lower 3.00 1.80 2.41 6.22 3.15 6.29

TRANSITION HABITAT Group (max+avg/2 of SBM, PH, POL) 8.28 Higher 3.94 Moderate 6.83 3.48 4.68 7.60 0.00 5.33

WETLAND CONDITION (EC) 4.94 Moderate 7.08 3.25 6.39

WETLAND RISK (average of Sensitivity & Stressors) 4.91 Higher 3.84 2.71 4.33

  Assessment Area (AA) Results:

Latitude & Longitude (decimal degrees):  45.165598, 66.202174

NOTE: A score of 0 does not mean the function or benefit is absent from the wetland. It 
means only that this wetland has a capacity that is equal or less than the lowest-scoring 
one, for that function or benefit, from among the 98 NB calibration wetlands that were 
assessed previously.

Wetland ID:  PLW-W-02

Date:  19 September 2019

Observer:  Matt Alexander

New Brunswick Reference Scores
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ABSTRACT 

 

On November 5th, 2019, an archaeological pedestrian survey took place at 

the location of a proposed wind farm near Lorneville, NB.  The pedestrian survey 

was undertaken to identify any extant heritage/archaeological features of 

significance, any visible significant artifacts or if any potential exists for the 

presence of buried archaeological sites.   
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INTRODUCTION 

 

Natural Forces Development LP commissioned the work of an archaeologist 

to mitigate the potential negative effects of construction activity surrounding the 

development of a wind farm near Lorneville, New Brunswick (see Figures 1 + 2).  

In advance of their construction activities associated with the wind farm 

development, the locations of ten wind turbines and associated infrastructure, 

west of Saint John, were assessed for the presence of heritage resources and the 

potential for buried archaeological remains. 

 



  

 

PREVIOUS RESEARCH 

 

There are not any previously recorded archaeological sites registered at 

Archaeological Services New Brunswick within the vicinity of the proposed 

construction activities in the area surveyed.   

 

The Borden system is a nation-wide, geographically based method for 

recording sites of archaeological value.  In New Brunswick, each Borden block is 

10 minutes of latitude by 10 minutes of longitude.  Each of these blocks is referred 

to by a four-letter code, which describes the location of that particular block.  

Consequently, sites within each Borden block are numbered sequentially in the 

order in which they are reported.  The Borden block that is of concern to this report 

is BhDm. 

 



  

 

METHODS 

 

The information presented in this report was gained through research of 

relevant documents from Archaeological Services in Fredericton and published 

materials, including topographic and surficial geology maps & reports, aerial 

photographs, LiDAR data, and the New Brunswick Register of Historic Places.  The 

field component was conducted using intensive visual inspection through 

pedestrian surveying.  Each turbine area was assessed, along with a select areas of 

the transmission line/roads (see Figure 17).   

 

 

 



  

 

RESULTS 

 

A review of early and modern aerial photographs (1935 5093/048 & 059) 

failed to indicate any extant cultural features of interest.  The air photos and 

topographical mapping indicate that the assessed area of the proposed wind farm 

is sited across an area that has previously been forested with occasional wood lots 

and rests at an elevation of ~57-73 m asl.  As can also be seen from the LiDAR data 

(see Figure 3), the project area is comprised of flat areas with several increases in 

elevation, which are usually bedrock outcrops.  The flat areas are often at the lower 

local elevations and were sometimes wet and classified as a wetland.  While 

bedrock can clearly be seen at the surface in places, there is also a good chance that 

much of the wet surface can be attributed to the near-surface presence of marine 

clay.  The maximum elevation of the marine transgression is reported to be ~61 m 

asl (Lohse, 1977), which places much of the project area below or near this level.   

 

The bedrock geology of the area, the outcrops on which some of the turbines 

are proposed, is comprised of four different formations – Taylor Island, Saint John 

Group, Ashburn and the Spruce Lake Tonalite (Barr and White, 2005).  Of potential 

interest is the middle to late Neoproterzoic Ashburn Formation which is reported 

to contain white to grey fine-grained quartzite.  This quartzite may have been used 

in the production of stone tools.  Turbines 6 & 7 are sited in the area resting on the 

Ashburn Formation deposits.   

 

The notable surficial geology of the project area consists of ice contact and 

marine shallow water deposits (see Figure 3).  In the north of the project area, an 

elongated ice contact deposit was mapped with at least three recorded gravel pits.  

Below the topsoil, this deposit is described as fine to coarse-grained sand with fine 

to coarse gravel to several metres in depth.  Turbine 10 is sited on the northern 

edge of this deposit.  In the south of the map area, a couple of marine shallow water 

deposits were mapped, just south and immediately west of Turbine 2.  These 

deposits are also described as fine to coarse-grained sand with fine to coarse gravel 

to several metres in depth.  

 

With the maximum marine limit at ~61 m asl, it is assumed that early 

habitation sites may be found in close proximity to this migrating shoreline.  

Turbines 5-9 are at elevations at or below the 61 m asl level and consequently are 

considered as holding high potential for the presence of Indigenous archaeological 

remains (see Figures 8-12).   

  



  

 

A few streams were noted within the project area.  A tributary to Mill Creek 

crosses the line between Turbines 6 & 9.  Burchill Brook can be found between 

Turbines 8 & 9 and again south of Turbine 7, as is Frenchman’s Creek.  It should 

also be noted that many mapped wetlands occupy the project area, which are 

known to be great sources of food & resources as well as being ideal locations for 

human habitation for thousands of years after the last glaciation.  Each of these 

modern and ancient geographical features should be considered as holding high 

potential for the presence of Indigenous archaeological remains (see Figures 3, 14 

& 15). 

 

No evidence of significant extant structures was visible during the desktop 

survey or in the field.  However, several turbine locations, new roads and 

additional work space associated with this project meet the criteria for holding 

high potential for the presence of significant archaeological resources. 

 

Throughout the course of the pedestrian survey, there were not any 

culturally significant extant or exposed features/artifacts identified.  If any change 

to the proposed footprint of this project is anticipated, then consultation with a 

permitted archaeologist should occur to ensure a minimal amount of damage to 

any buried heritage that may be present.   

 



  

 

CONCLUSIONS & RECOMMENDATIONS 

 

On November 5th, 2019, an archaeological pedestrian survey took place at a 

proposed wind farm west of Lorneville, NB.  The assessment of this area resulted 

in the failure to identify any evidence of significant past human use at the locations 

of the proposed 10 turbines or other associated locations.  However, six turbine 

locations (Turbines 5-10) rest in areas that are considered to hold high potential for 

significant archaeological remains.  Additionally, sections of new/upgraded roads 

or transmission lines exhibits the geographical characteristics that are traditionally 

regarded as draws for human habitation since the retreat of the glaciers.   

 

Due to their proximity to the former marine shoreline, Turbines 5-9 should 

be considered as holding high potential for the presence of early postglacial 

archaeology.  Following the Guidelines (2012), archaeological test pits should be 

excavated on a 5 m grid anywhere ground-disturbing activities (removing tree 

stumps, use of heavy equipment etc) will occur as follows:  (c) extends within 50 

metres of the banks or shores of a current or former body of water (i.e., river, lake, bay, etc.) 

– for areas between 50-80 metres from current or former body of water see: Medium 

Potential (a 10 m grid).  Initially, it might be suitable to excavate test pits along a 

transect (in a N/S direction) at each of these locations, to better understand the 

surficial geology and the potential for early human habitation and to narrow focus.  

With Turbine 10 sited on a well-drained ice contact deposit in proximity to the 

ancient marine shoreline, it should also be considered as high potential and receive 

the same archaeological testing procedure mentioned above (see Figure 16). 

 

New/upgraded roads or transmission lines are planned that cross mapped 

streams/wetlands.  These areas may have been used for navigation or provided 

resources to people in the past and should therefore be considered as holding high 

potential for the presence of significant archaeological resources.  Following the 

Guidelines (2012), archaeological test pits should be excavated on a 5 m grid 

anywhere ground-disturbing activities will occur as follows:  (c) extends within 50 

metres of the banks or shores of a current or former body of water (i.e., river, lake, bay, etc.) 

– for areas between 50-80 metres from current or former body of water see: Medium 

Potential (a 10 m grid). 
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Figure 1:  Approximate location of the proposed wind farm. (21 G/01) 

  



  

 

 
Figure 2:  Project area with locations of turbines and infrastructure. 

  



  

 

 
Figure 3:  Project area on LiDAR data with turbine locations, wetlands, streams & 

geology.  



  

 

 
Figure 4:  Proposed placement for Turbine 1. 

 
Figure 5:  Proposed placement for Turbine 2.  



  

 

 
Figure 6:  Proposed placement for Turbine 3. 

 
Figure 7:  Proposed placement for Turbine 4.  



  

 

 
Figure 8:  Proposed placement for Turbine 5. 

 
Figure 9:  Proposed placement for Turbine 6.  



  

 

 
Figure 10:  Proposed placement for Turbine 7. 

 
Figure 11:  Proposed placement for Turbine 8.  



  

 

 
Figure 12:  Proposed placement for Turbine 9. 

 
Figure 13:  Proposed placement for Turbine 10.  



  

 

 
Figure 14:  Stream between Turbines 5 & 6. 

 
Figure 15:  Stream between Turbines 6 & 9.



  

 

 
Figure 16:  Turbines and impact areas on a satellite image.  Red shaded areas 

represent locations assessed as holding high potential for archaeological 

resources. 

  



  

 

 
Figure 17:  Turbines and tracklog on a satellite image. 

 
Figure 18:  The required predictive model purchased from the Province, with 

turbine placement superimposed. 
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Formal Complaint and Concern Procedure for the Burchill Wind Project 

Natural  Forces Development  Limited Partnership NB  (Natural  Forces)  and owner of  the Burchill Wind 

Project, is committed to addressing any public concerns regarding the Project located near Spruce Lake 

Industrial  Park  and  the  community  of  Lorneville,  New  Brunswick.  The  intention  is  that  this  plan  can 

inform the public on the ways that they can communicate their concerns to the Natural Forces and how 

concerns will be addressed. 

1.0 PURPOSE 

The  purpose  of  this  policy  is  to  ensure  all  public  concerns  are  addressed  with  consistently  and 

effectively. Natural Forces aims to: 

 Manage concerns and complaints openly, promptly and properly; 

 Resolve concerns and complaints as soon as possible; and 

 Learn from the issues and improve our commitment to minimize any impacts on the community. 

2.0 SCOPE 

This policy will address any concerns complaint; written or spoken expression of dissatisfaction that are 

brought forward to Natural Forces regarding the Burchill Wind Project.  

3.0 PROCEDURE 

All concerns or complaints of the Burchill Wind Project will be directed to the Community Liaison Officer, 

Corey Mattie:   

Corey Mattie | Development Officer 
Natural Forces Wind Inc. 
1801 Hollis Street | Suite 1205 | Halifax | NS | B3J 3N4 
Tel: +1 902 422 9463 x 115 
 
 

 

Complainant  will  be  notified  upon  receipt  of  the  complaint.  The  Community  Liaison  Officer  will 

investigate complaints within 20 days of being receiving; upon which complainant will be notified of how 

the concern was or will be addressed. 

 

 

 



 

 

3.1 Noise and Shadow Flicker 

Complaints regarding noise and shadow flicker will be assessed on a case by case basis. The specific date 

and  time  frame  at  which  the  noise  or  shadow  flicker  was  perceived  as  well  as  the  local  weather 

conditions will be noted. The Operations Team will then be contacted to determine the direction of the 

wind, the status of the turbine, and the speed of the wind at the time of the perceived impact.  

All the details will be included in a concern and complaint tracker.  

The complainant will also be asked to record any additional incidents or occurrences.  

If several occurrences of issues regarding noise and/or shadow flicker that arise from the Burchill Wind 

Project, an assessment of the causes of the impacts will be conducted and a monitoring program will be 

developed and implemented in consultation with the complainant. 

Mitigation  measures  to  reduce  noise  and  shadow  flicker  have  been  described  in  the  Environmental 

Impact Assessment and will be discussed with the wind farm’s Operations Team.  

Complainant(s) will be informed of noise and shadow flicker mitigation strategies and will be contacted 

periodically  throughout  the  first  year of  the  implementation of  the noise or  shadow  flicker  reduction 

strategies to determine the success of the strategy.  

3.2 Construction and Operation 

Complaints regarding construction and operation activities will be discussed with workers or contractors 

involved. 

Solutions  to  the  complaints will  be  established with worker(s)  and  contractor(s).  Complainant will  be 

informed of how issue was addressed. 

If complaints persist, then worker(s) and contractor(s) may be dismissed. 

4.0 CLOSURE 

If  the complainant  is not  satisfied with  the  initial  response,  the complaint will be  referred  to a higher 

authority within the company to further resolve the issue. 
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Appendix J:  Environmental Management Plan 
(to be provided as an addendum) 
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Appendix K:  Adaptive Management Plan 
(to be provided as an addendum) 




