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Executive Summary

Wetlandshave an outsized@nportance on the landbase; they are small features, yetemaesystems

that bridge the terrestria(e.qg., forestsand aquatiqe.g., streams and lakealms Amongthe

services they provide to society for freeethands canfilter water, attenuate floodsandsupport a
variety ofwildlife speciesvhich have important spiritual, cultural, and economic importateg.,
moose& fish). First Nation communities have long recognitegbe areas as being significant locations
to gather medicines, foods, and sgecialplaces with spiritual significancd.he Skeena Sustainability

I &aSaayYSs y([ESABSHNIEN@ \EaluetSoV)Reportfor Wetlandsprovides @ overview ofthe
currentconditionof wetlands in the SSAF study aseal describessome of thér keyattributes.

The frameworkincludes stressors, functions, benefig cultural elementsand is displayeds follows

9 potential stressorsthat may impact wetland§.e.,road densityat the watershedassessment
unit scale road density within 106 and 2000m of wetlandgquivalent cleaicut areaat the
watershed assessment unit sca®int sources for pollutants, arfbun-naturallandbasg.

1 relative capacityfor wetlands to perform specificydrological and habitaunctions(i.e.,
hydrologi@l functionsinclude flood attenuatiorand water puiification; habitatincludes aquatic
life (fish)support moose browse and screeningonnectivity to mature and old forests relative
to ecologicatargets andpercent protected.

 relativebenefit2 ¥ | ¢SOt yYRQA | 0Af Asghéwn ashydiclSgieH BeNefits | F dzy
of flood reduction potentiabnd water purificatiorprotection for downstreamcommunities or
societal assetsyand

1 relativecultural significance (e.gease ofaccessanddocumentedarcheological sites)

In the following pages of this Executive Summémg results of this study are displayed as a dashboard
for the 5 major SSAwatersheds (i.e.Coastal, Nass, Nechako/Fraser, Skeena East, and Skeena West).
Sressors are preented as box ploteherelarge vertical linsrepresents the median, whiskers

represent the % and 93" percentiles, and dotsra outliers. Thefunction, benefit and culturalindicators

are presented as bar changth distribution of wetlandsategorizednto levels of performancéy high,
medium, low, or zer@ategories

ThisSoV reporis a coarse filteassessmentreferred to as a Tier dssessmenthat is based on our
current knowledgeof readily available datdhat spans the entire SSARidy area.Complimentary
initiativeswill enhance our understanding of the state of wetlandsbifecting andanalyzing
information from directanalysis an@bservations (Tier 1.5, 2, Jjier 1.5involvesdetailed remote
sensinganalysisfom a subsamle of wetlandgo help calibrate aVetland Ecosystem Services Protocol
(a more detailed functionand benefitassessmentool). Tier 2nvolvesrelativelyrapid field
assessmentstgather ecological, functionghnd stressor informatiofrom a subsample of wetlands to
calibrate a Wetlands Ecosystem Services Protocolrapobvéevalidate the wetland model. Tier 3
involvesmore intensive studies to answer specific management questions, such asitties on
wetlands within Lake Babine.

When combined with the other Tiers of information and the other SoV reports, this res@sbigrce
of information that can be used to support decision makihgormation provided within the report,
and the associated databasigat wasdevelopedthrough this processcan be reframed to support
decision mars- contingent on thespecified management needs



CoastalUnit Summary
The GoastalUnit contains thefewest wetlands irthe SSAF study aréice., 2248 documentedwetlands
14,520 Haof wetlands 4.2%). Wetlandsare located primarily in BEC zon&SSFmc, SBPSmc, and SBS
Wetlandsin the Coastal Unhaverelativelyless intensestressorssuch as dower density of roads and
lower percent of EquivalenClearcut Areawithin the nestedwatershed assessment unit# relatively high
proportion of wetlands areconservedhroughland-basedconservation measures (e.g., parks, protected
areas, ungulate winterange). There is relatively higabitat connectivityof Mature and Old Forests near
wetlands Approximately half of the wetlands ao®nnected to fish bearing streams, and the remainder 4
within 5 kmof a fish bearing streamWetlands in thidJnit are elativelyinaccessible taettlementsand far
from roadsfor humaricultural uses.Like most of the othetnits, only a small fraction are associated wit
documented archeologicaltes within 500m, buthis findingis assumed to largely underestimate the
historic and current usby Indigenous communities, and primarily speaks to the lack of informaaidmicly
available Forhydrologic performance, the Coastal Units a noderatelevel ofperformancerelative to
other regions in terms of Flood Reduction Potahttith about half of the wetlands performing this servicy
(i.e., ranging from low to high function) and relatively low Water Purification function due to steep terr
and granitidoedrock.
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NassUnit Summary
The Nass Unit contains the secomdadlest proportion of wetlandsut of all wetlands in the SSAF
study areq(i.e., 4467 documented wetlandsl7,013Ha of wetlands§.6%). Wetlands are located
primarily in BEC zonelCHmc1MHmMmM2, and ESSFw¥Compared to the entire SSAF study area,
wetlands in theNasdUnit haverelatively less intense stressors, such as a lower density of roads ¢
lower percent of Equivalent Cleaut Area withinassociatedvatershed assessment unitSlightly less
than half of the wetlands are connected to fish lem streams, and the remainder are within 5 km
a fish bearing streamA relativelysmall number of wetlandare close to roadsnd within 50 kmof a
community enablindhuman/cultural ug Like most of the other Units, only a small fractimhn
wetlandsare associated with documented archeological sites within 500m, but this finding is ass
to largely underestimate the historic and current uselfigigenous communities, and primarily
speaks to the lack of information availabf@rhydrologic performace,wetlands inthe NassUnit
generallyhavea lower level of performance relative to other regions in terms of Flood Reduction
Potential wih less tharhalf of the wetlands performing thisinctionto some degregandlower
Water PurificatiorPotentialdue to steeper terrain
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NechackdFraser Unit Summary
The Nechacko/Fraser Unit contains thighest number ofvetlandsin the SSAF study aréee.,
25,201 documented wetlands] 68,802Ha of wetlands47.%%). Wetlands are located primarily in
BEC zoneSBSmc2SBSdkand ES®Rc. Wetlands in théNechacko/Frasednit have relativelymore
pronouncedstressors, such ashagherdensity of roads anfligherpercent of Equivalent Cleaut
Area within the nested watershed assessment unithis unit ranks seconaith arelatively higter
proportion of wetlands conserved throudand-based conservation measures (e.g., parks, protecty
areas, ungulate winter rangepespite the higher ECAyd quantity ofMature and Old Forests near
wetlandsgenerallyconforms totarget thresholdgor landscape objectivg this igpossibly beaus
the threshold forthe SB&oneisset lowerdue to a more frequent Natural Disturbance Regime
Approximately half of the wetlands are connected to fish bearing streams, and the remainder ar
within 5 km of a fish bearing streanWetlands in this Unit & relatively accessible to settlements o
close to roads for human/cultural uses. Like most of the other Units, only a small fraction are
associated with documented archeological sites within 500m, but this finding is assumed to larg
underestimate thehistoric and current use biypdigenous communities, and primarily speaks to the
lack of information availabld-orhydrologic performance, thslechako/FraseUnit has aslightly
elevatedlevel of performance relative to other regions in terms of Flood Reduction Potantial
Water QualityPurification likely attributed tothe less mountainous terrain.
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Skeena Eadvnit Summary
The Skeena East Unit contains gezondhighestproportion of wetlandsout of all wetlands in the
SSAF study ardee.,14,298! documented wetlands]00,750Ha of wetlandsZ7%). Wetlands are
located primarily in BEC zones: SBSmc2, ESSRth8BSdkWetlands in th&skeena Eadtnit have
relativelymore pronouncedstressors, such astigherdensity of roads antligherpercent of
Equivalent Cleacut Area within the nested watershed assessment unitselativelyiower
proportion of wetlands are conserved through lahdsed conservation measures (e.g., parks,
proteded areas, ungulate winter rangelightly less thahalf of the wetlands are connected to fish
bearing streams, and the remainder are within 5 km of a fish bearing sté#thands in this Unit
are relativelymore accessible to settlements or close taads for human/cultural uses. Like most o
the other Units, only a small fraction are associated with documented archeological sites within
500m, but this finding is assumed to largely underestimate the historic and current usdigpgnous
communities, ad primarily speaks to the lack of information availalflerhydrologic performance,
the Skeena Eadinit has a moderate level of performance relative to other regions in terms of Fl
Reduction Potentialith slightly lesghan half of the wetlands performing thisinction; Water
Purificationfunction also perform moderately
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Skeena WesUnit Summary
The Skeen#&VestUnit contains the third highegiroportion of wetlandsout of all wetlands in the
SSAF study ardee., 6,712 documented wetlands46,500Ha of wetlands¥2.76). Wetlands are
located primarily in BEC zon&sSSFW\ESSFmM8BSmc2and ICHmc1 Wetlands in the Skeen&lest
Unit has relatively legsronouncedstressors, such as a lower density of roads and lower percent
Equivalent Cleacut Area within the nested watershed assessment uritsignificanproportion of
wetlands are conserved through laéhsed conservation measures (e.g., parks, [iae areas,
ungulate winter range) Slightly less thahalf of the wetlands are connected to fish bearing stream
and the remainder are within 5 km of a fish bearing streaviany of the vetlands in this Unit are
relativelyinaccessible to settlemenend are fafrom roads for human/cultural used.ike most of
the other Units, only a small fraction are associated with documented archeological sites within
500m, but this finding is assumed to largely underestimate the historic and current usditgpgnous
communities, and primarily speaks to the lack of information avail&aehydrologic performance,
the Skeena Wedtnit has dow level of performance relative to other regions in terms of Flood
Reduction Potential with abowt third of the wetlandsperforming this service
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State of the Value RepaotDisclaimer

The Skeena Sustainable Assessment Forum (SSAF) Wetland State of the Value Report (SOV) is the result
of a collaboration betweethe Province anden member Nations: Lake Babine Nation, Office of the
Wet'suwet'en, Gitxsan Nation, Gitanyow Nation, Wet'suwet'en First Nation, Witset (Moricetowrn), Nee
TahiBuhn, Skin Tyee, Hagwilget Village, and Gitwanbiails report is one section of a suite of protuc

that assess and monitor the current state of wetlands in the SSAF studysasehkigur®). The other

sections of the SSAF wetlands program include the Wetland Ecosystem Services Protocol igBSP

Tier 1.5 assessment methofieelntroduction Setion for further details),and Tier 3 wetland research
conducted by Lake Babine Nation. Together, these other initiatives contribute to the validation of the
indicators as presented in this report. The intention of this report is to broadly assess sgis,

impacts, and conditions of wetlands across the SSAF study area; the other three components of the
{{'CcQa ¢SGflIYRA LINRPINIY FINB AyiSaINrft LASOSa (2 dzy
individual wetlands level.

The results presenteldere are intended to inform understanding of the stressors, sensitivity, and
functioning condition of wetlands in the SSAF study area, and do not constitute specific management
direction. Further researclsuch aghe research undertaken by Lake Babingid{g is needed to

validate the indicator results as presented here and to determine next steps for management and
conservation of wetlands.

Information and data used in the development of this report are current to report initiation and are of
the highes quality that was readily available.

The SSAF Scientific and Technical Committee acknowleddgasativkedge keepers and recognizbat

further work is required to reflect the cultat importance of wetlands for food, social, and ceremonial
value A linled projectW/ dzf G dzNJ £ LY RAOFG2NE F2NJ GKS {ig SSyI 9y dA
providing a cultural lens to th§SARMVetland program in the hopes of improving futstate of the

value reports for wetlands in the SSAF study area.



Skeena EShWes

Values are things that the people care about. Values are seen as important by the people, government
of British Columbia, and First Nations for maintaining the integrity andbedtig of the communities,
economies, and ecological systems within gmevince. Skeena First Nations and the British Columbia
provincial government have collaboratively identified five values of critical importance that provide the
foundation of theSkeena Sustainability Assessment Forum (SSi€se values have been asssbto

reflect the state of the values.

The Skeena Region is delivering on the Cumulative Effects Framaitlotke SSAFA Current

Condition report reflects provincial policy on natural resource reporting through Cumulative Effects. This
product is a Cuient Condition report, however, througthe SSAR has been collaboratively decided
between the Provincial and First Nation partners to tBi8AF N2 RdzOGa a a{aGFrdS 27
the nature of the five chosen values.

The five values of the 85 are:

Fish and Fish Habitat We can protect fish and fish habitat by:
- main source of food , cnitical for trade and economy - banning sport and farm fishing
- fish oils for health - changing and enforcing regulations and legislation

- removing debris from creeks
- enforcing buffer zones on afl waterways

- fishing brings us togethier as a community;
the young fearn about traditional Knowledge and
ceremony through fishing and processing fish

Moose
main source of food; crucial for trading, potlatch and nites of passife
- fiides are used for clothing, regalia, drums, and . smowshio ush ioes
while antlers are used for tools P A
~Elders can teach younger generations fiow / o """‘g‘“"‘
to respect and use all parts of the moose ¢

Wetlands

- enitical fabitat for our animals, fish
and medicnal plants
- they clean and filter runoff

‘We can protect wetlands by:

1 - increasing buffer zones

_xns e - mandating and enforcing grazing permits
- educating about their value

- actively monitoring beavers

We can protect moose by: ‘ j\ } ﬁ [

' Yok
\\ q A 1€€ena w
mm{urmy] our own wn :mre surveys /| R 4 Z‘!"

e N 'Environmental

()
- tratning our own conservation alh{lld“l'ﬂf TCSDH'{(‘ ofjicers
- enfiancing our relationship with wildlife officers

- encouraging better buffer zones and barriers to roads a raifways b té) M’-Z l ~d S / ‘I I.};)
Medicinal Plants 7 Z / 1 [ rl C( t ( Ue T Grizzly Bears

- used to keep people fealthy across the fifespan p— B N - we fave a deep respect for grizzlies and do not mock them
- used spinituafly for praying, smudging, in sweats d AN they fiave spiritual significance i teachings
- used ceremonially for potlatch \\ - we used their grease and used their claws for regalia
i
/ ’Wc can protect grizzly bears Ey
tg their populations and
4 - stopping the trophy and sports funt and the use of body parts
- - reducing elear cuts, fuman encroachment and littering
- protecting their food sources

Skeena Region Stewardship Forum VR -

& = \
We can protect medicinal plants by: C‘"/V S |
- marking, signing and tracking stands of plants o = v
- creating seed banks and traditional plant nurseries - e
- working on land restoration and reclamation ,M/
- monitoring our lands and sharing information with other Nations

Figurel. lllustrative summary of the Skeena Sustainability Assessment Forum five values. Created by Colleen Stevenson from
Four Directions Management Services.



1. Introduction

The Environmental Stewardship Initiative (ESI) is a true collaboration between the Province and First

Nations in the northern areas of the Province. The collaborative approach that has been developed

through ESI incorporates western science and IndigekRnawledge and is working towards shared

principles in land management. ESI is intended to facilitate collaboration and trust between the parties

AY Yy STTF2NI (G2 SyKIyOS SYy@ANRBYYSyltkstandiaglza G Ayl 0 A€
concerns withstewardship of the land and cumulative effects in their traditional territories. The goals of

the ESI are to collaboratively establish positive environmental stewardship legacies across the north by
investing in four key areas:

1) ecosystem assessment ananitoring;

2) ecosystem restoration and enhancement;

3) ecosystem research and knowledge exchange; and
4) stewardship education and training.

The Province and First Nations have developed and are implementing four Regional Stewardship
Forums; Skeena, Omineca,mioEast, and North Coast. These forums identify and develop projects
according to priorities in each area. A fifth working graupe Governance Working Group (GWG3
responsible for ESI governance principles, decisiaking, and a lonterm operatirg structure.

The Skeena Sustainability and Assessment Forum (§B8a$-p mandate to generate trusted data; co
develop a monitoring and assessment framework, and use the results to inform natural resource
management in the Skeena ESI area. The SSAFiodgeate to:

1) Design and implement projects that are aligned with the objectives of the ESI;

2) Generate trusted, relevant, accessible information regarding the condition of values to inform
the management and stewardship of natural resources;

3) Inform and bernformed by Indigenous Stewardship Projects (ISP);

4 1'aS GKS NBadzZ Ga 2F GKS {{!C G2 AyTFT2NXY 7Fdzidz2NB t
resource decisions;

5) Build capacity for Skeena First Nations to lead in natural resource initiatives;

6) Build capacityor Skeena First Nations to participate in natural resource initiatives (Skeena
Sustainability Assessment Forum 2017).

SSAF is composed of the Province and ten member Natiake:Babine Natiqidffice of the

Wet'suwet'en Gitxsan NationGitanyow NationWet'suwet'en First NatiofWitset (Moricetown) Nee-

TahiBuhn Skin TyeeHagwilget VillageandGitwangak The SSAF is comprised of a Project Team and a
Science and Technical Committee (STC) with representation from the participating Nations and the
Ministries of Environment and Climate Change Strategy (ENV) and Forests, Lands, and Natural Resource
Operations and Rural Development (FLNRORD). The SSAF is also responsible for delivering Indigenous
Stewardship Projects (ISPs) that directly support the ohjestand elements of the SSAF.

The five environmental values selected by the SSAF Project TeaWattands Grizzly Bear, Fish and

Fish Habitat, Moose, and Medicinal Plants. Wetlands have almost universal cultural, ecological and
economicsignificanceGardneret al.2018). Under phases 1 and 2 of the SSAF work plan, SSAF member
Nations conducted First Nations community workshops and a conference to engage community
members about local knowledge related to the SSAF values. Following thdsshaps, Four

Dimensions Management Services provided an overview of what First Nation community members
believe constitutes healthy wetlands, impacts and pressures, protection opportunities, and cultural uses
(included below in Section4.

The SSAF ising a multiscale approach to assessment and monitoring, and refers to these as Tier 1,
Tier 1.5, Tier 2, and Tier 3. The coarsest scale is termed a Tier 1 assessment and is the subject of this

9



report. The Tier 1 assessment is a landscape scale appusathGIS layers, such as land cover or point
source pollution, to provide an overview of a value under consideration by presenting metrics of
function characteristics (e.g. connectivity) or threats (e.g. Mines). The other scale is termed a Tier 2
assessmet and is informed byield-basedsurveys of the condition (e.g. capacity to filter water) or
pressures (e.g. land clearing adjacent to wetland) on values. Whereas the Tier 1 assessment provides a
highlevel overview of the entire SSAF area, the Tier 8ssssent provides detailed information that

results from monitoring that is conducted at specific sites selected based on a combination of statistical
design and identified importance (e.g. of high cultural or salmon value). The intent of Tier 2 monitoring
is to better understand the condition and pressures at a site level. This detailed information can then be
extrapolated to the Tier 1 assessment to help with the interpretation of the information presented at

the landscape level. The intermediate scaléwmen Tier 1 and Tier 2 is Tier 1.5; this tier is used to

better inform Tier 2 monitoring. The Tier 1.5 scale is used to evaluate wetlands, such that a wetland
selected for Tier 2 monitoring is evaluated in more detail using remotely sensed data, satélldas s
imagery and more detailed summary of the hydrological characteristics by evaluating the condition of a
gSifl yRQa OF GOKYSy il [adfez GKSNBE Aa | ¢ASN o
Nation undertook Tier 3 assessment oftl@ads which included a more detailed evaluation of the
gSUftFYRQ& &1 (SN GPiezdmBtersONeX EndzIhk ledinih§s fromaTRr 3Zdn be
incorporated into the Tier 1 and 2 assessments.

Tier Data used How information is reported out
Tier 1 GIS layers State of the Value (SoV) Reports
e.g. land cover type
Tier 1.5 Remotely sensed data Internal reporting to inform Tier 2 site selectior
supplementary GIS
analysis
Tier 2 Data collected in the | Assists interpretation of SoV reports by addin
field through specific context and othe-ground
standardized methods| understanding of the Tier 1 assessment resul
Tier 3 Site specific fieldbased| Assists interpretation of Saéports, and may
data collection provide insight into underlying causes of Tier
and Tier 2 results

The resultof the Tier 1 analysis this reportare complementary téhe other SSAF wetlaratojects in

the Skeena Region (ERM 281ERM 201, Fletcher andAdamus2019, Morgan 2020a, Morgan 2020Db,
Gitxsan Environmental Services 20E@tcher 2020 SSARVetland program includes a Tigrs

assessment method to provide more detailed informatfonspecific wetlands that are being

considered for fielecbased monitoring (Fletcher 2020). Skeena East ESI also hag arbieitoring
component termed the wetland functional assessment tool or Wetland Ecosystem Services Protocol
(WESPFletcher and Aaimus 2019, Morgan 202Qb The intent of the WESP is to provide a relative
score/value of a wetland that can be used, for example, to inform decisions related to the compensation
offsets that would be required if theetland is impacted from a developmeattivity. This can provide

a marketbased mechanism whereby the development may not proceed if the associated replacement
costs of impacting a highly valuable wetland is too highe SSAF can use fhier 1, Tier 1.5 and Tier 2
methods and result® inform knowledge gapsto identify further projects, and to better understand

and communicate risks to wetland health from human impacts and climate change.

The assessment and monitoring work done under the SSAF will support the seiSglfetland best
management practices. This will enable: 1) clear direction to land and resource decision makers
regarding appropriate tradeffs among economic and environmental values; 2) simpler assignment of
priorities for research, monitoring or direct managemertenvention; and 3) assignment of local
accountability for delivering specific wetland outcomes. Wetland objectives may inclaggaining the
range of wetland ecosystem services.going monitoring can be implemented to determine trends in

10
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wetland healthand responseto resource managemerand environmental chang&ee Figure 1 for the
extent of the Study Area and the watershed groupings used to summarize wetland indicators.
2 GSNEKSR 3INRPdzLIAy3Ia ¢gSNBE RSUSNNAYSR tagstA y3d (GKS

This State of Values report focuses on the wetlands value. Chapter 2 starts with an overview of
wetlands and wetland classes and presents some of the basic summary information regarding their
distribution within the StudyArea(Figure 3. Chapter3 introduces the indicators that were developed

to further assess the threats, functions, and benefits associated with wetland ecosystems. Chapter 4
provides a more detailed overview of each indicator and summarizes the results of the analysis. Chapter
5 discusses some of the key drivers of the assessment. Chapter 6 describes current monitoring activities
that relate to wetlands in the region. Finally, Chapter 7 investigates some potential next steps.

Figure2. Skeena Sustainability Assessment Fourm Study Area
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1.1Report Purpose

The primary purpose of this report is to provide an overview of the current condition of wetlands in the
SSAF area. Itsp provides recommendations for future Skedifakexpenditures on wetlands and
wetland monitoring, building on work already conducté&defcher andAddamus?2019, Morgan 2020a,
Morgan 2020b, Gitxsan Environmental Services 288cher 202 Thirdly, be report, plus further
investigation and analysis of the results by Bleena ESis intended tchelpinform the array of
resource management decisions thatpactthe conservation and managementwetlandsin the SSAF
Study Areaincluding but not limitd to: research, inventory, and monitoringildlife use, role in
watershed hydrologyland useincluding conservatigrforest and range planning and practices; major
project reviews and conditions; permit authorizatioasid public educationThis report will inform

initial collaborative discussions amoRgst NationsGovernment, natural resource industries, and
community stakeholders.

1.2Report Context and Content

Wetland monitoring and assessment is carried out to understand the funaardition, and threats to
wetlands.

The SSABoksto Indigenous knowledg® better informthe assessments through Indigenous
Stewardship Projects (ISP) and Indigenous participation and leadership in the Science and Technical
Committee.

This SSAF repatiffers from ProvinciaNatural Resource Stewardship Monitoring and Assessment
Report or Cumulative Effects Framewor€E[Freports in several notable ways. Most importantly, the
protocols and indicators driving this assessment were collaboratively reddifideveloped, reviewed,
and agreedupon by SSAF members. Secondly, this report is an example of enhancements made to
Provincial CEfeports, such as thAquaticProtocol,through incorporation of a regional, local as well as
Indigenous knowledge. Thigdlthroughout this report, the SSAF has included $PpAEific perspectives
on each of the indicators, including a specific section on the cultural relevance of wettaedseCtion
24 below).

This report providea current conditionreport on wetlands.The reportusesan assessment

methodology that examinewetlands usind. 6 indicators of current conditiong he assessment is based
on 2018data and methodology as outlined in the SS¥é&tland Landscape Level Assessment Procedure
(Fletcher 2019)The focharea of this current condition report is tt&SAF areapecifically, the

boundaries othe Skeena E&irst Nations

This report includes:

1 an overview ofvetlandecology, threatskirst Nation andsovernment objectives and legal
protection toolsrelevant to wetlands

I an overview of indicators and methods used to assess the current conditisatiandsin the
Skeena ESihcluding limitations of the assessment;

9 results for each indicator, including descriptive maps, interpretation of those mapdjris to
further detailed maps and data;

9 asummary of the results and key contributing factors influencing the results;

a summary of other information on the current conditionveétlands in the Skeena; and

1 asummary of opportunities to enhaneeetlandfunctioning conditiorin the Skeena based on
the results outlined in this report

=
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2. Wetlands Overview

Wetlands are unique ecosystems that bridge the interface of terrestrial and aquatic realms of our
landscape.One of the most basic ways of describingm is thatthey are, very simplyiands that are
wet. Ecologists look fohtree ngredients to delineate a wetland: water, soil, and planWater needs
to be slightly abovéup to 2 m) slightly below(within 0.3 m) or atthe surface for a prolongeenough
period throughout theyearto affect the conditions of the twother ingredients: the soils and the
plants. When soils are inundated with water for a prolonged period, the etilibit characteristics
that are different than their terrestrial couerparts. Mineral soilsften change color as the iron and
manganese arehemically reduced throughout the soil matrix (i.e., the soil profile takes on a blue/grey
or mottled appearance). When persistently inundated, organic soils builtkopuse thdack of oxygen
inhibitsandslows down the rate abrganicsoil decomposition. Plant communities are often also
drastically different in wetlands$n comparison to their terrestrial counterpartas they are composed
of hydrophytic vegetation (i.e., watéoving plantsYWarner and Rubec 1997)

Within the BC Wetland classification system (which closely is modelled from the Canadian Wetland
Classification System), there are five major freshwater wetland clésteskenzie and Moran 2004)
Bogsare dominatedby poorly decomposed organic soils built up by sphagnum nfesssalso have
poorly decomposed organic soils, but sphagnum moss is less pronounced, and instead the plant
community tends to be dominated by graminoid specipamarily sedges. Sindmgs and fens are

often situated on thick layers of poorly decomposed organic soils they are commonly referred to as
peatlands andlarge tracts opeatlands are sometimes referred to as muskeglarshesare defined as
having norwoody emergent plant¢e.g, cattails, sedges, grassegjh either well decomposed organic
soils or inorganic soilsSwampson the other hand, are characterized as having woody plants such as
shrubs and trees that dominate the canopy, while their soils are similar to marshesvéll

decomposed organic soils or inorganic soils). Ladibllow open watewetlands are characterizduy

the plant assemblagkaving floating or submerged aquatic vegetation. The five wetland classes can
further be categorized based on their un@plant associations (Mackenzie and Moran 2004).
Variances in water depth, pH, seasonal fluctuations, climate, and nutrients can influence the type of
wetland that develops on a site over tinfiglackenzie and Moran 2004, Warner and Rubec 1997)

Documened wetlands cove#.3%of the of the SSAStudy Areawith a small footprintthese
ecosystems are disproportionately important fine many valueshat they provide.

The wetlandsanalyzedwithin this study werebasedon two BC wide datasets: the BC shievater Atlas

(i.e., Wetlands Layer) and the Vegetation Resource Inventory (i.e., BCLCS Level 3 = W). Prior to analysis,
these two layers were merged, and any internal wetland boundaries were dissolved in order to treat

these systems as wetland complexes.

2.1Wetland General Information

Thereare a total 0f56,79 documented wetland complexethat total 383,740 hectared hectare =

100m x 100m)within the ESI Skeena East boundak/etlands cove#.3% ofthe landbase inthe Study

Area. In this rgport watersheds are used to summarize information on wetlaridee SSAF contains

parts of the Skeena, Nass, Coastal, Pasldston, Frase{  dzZ NIl = Wa I RGN 2 | il ENE K SIRNE
further subdivided intd¥2 I G SNAKSR DNRAABDOI ¥ XK DK2 F NBY £ £ SNI w2 | {
!y A Bréseénting wetland indicators by Watershed Group provides a summary of Watershed

Assessment Unit or individual wetlands, detail on individual wetlands is available in tl@dve

assessment geospatial data s&s shown in Figure 2, the distribution of wetlandsthin Major

Watershed Groupss more scattered and abundant to the east of the Study Area where the terrain is

13



relatively flatterin the Nechako, Stuart and eastegportion of the Skeena watershedn the other
hand, wetlands are clustered primarily along valley bottoms and rivers further west where the terrain is
more mountainousn the Nass, Coastal and western portions of the Skeena watershed.

Blackwater oy
.-—RJW -

Figure3. Distribution of wetlands (green polygons) within Study Area. The watersheds depicted here are coloured by major
watershed group: light yellow: Skeena; light blue: Nass; light green: coastal; light pink: Peace; light purple: Stuadyligh
Nechacko; offvhite: other Fraser tributaries. The Yellow Line representS&&Study Area.

Within the Sudy Area, thesize of wetlands varies substantially with the majobgmgless than 2
hectares in siz€Table 1a) Of note,two massive wetland complexes are greater than 1000 hectares in
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size a complex in the Sustut Watershed (3443 ha), and the other straddling Babine Lake and Babine
River Watershed Groups (1471 ha)

Table 1a. Wetlangolygons by size class within ESI Skeesa&ady Area

Hectares Count

<1 20937
1<2 9754
2<5 12300
5<10 6483
10 < 20 3831
20< 50 ha 2240
50 < 100 ha 704
100 < 250 346
250 < 500 85
500 < 1000 27
1001 < 3444 2
Total 56709

As various First Nations work towards conserving wetlands within their traditional territdiadde 1b
offersan overview of wetlands, in terms of both numbers of wetland complexes and their size (in
hectares), byVatershedGroups and First Nation bounda The objective of developing this table was
to display this information in format which may be more relevant for individual Nations. To simplify
the report in terms of information dissemination, most of the remainder of this document displays
informationfor the entire Sudy Area, butconducting subsequent analy$a a subset of the area, such
as aspecificFirst Natiorterritory is possible based on the datasets that were developed

Table 2 provides breakdownof wetlands by biogeoclimatic classification and vari@ftnote, most of
the wetlands occupy the ESSFmc (53,069 hectares ~ 138étlafids by areavithin the Study Area),
SBSdk (55,960 ~ 14.6%), and SBSmc2 (114,207 ~ 29.7%), with erdl@age spread across the
other zones and variants.
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Table . Wetlandpolygonsby Nationand WatershedGroupwithin the ESI Skeena E&sidy Area.

Gitxsan Gitanyow
Wet su wet en Hereditary Lake Babine Office of the Wet Hereditary
Witset FN Chiefs Nation Nee Tahi Buhn Skin Tyee Nation suwet en Chiefs Total

Watershed Group Size Count Size Count Size Count Size Count | Size Count Size Count Size Count Size Count | Size Count
Name (Ha) (Ha) (Ha) (Ha) (Ha) (Ha) (Ha) (Ha) (Ha)

Babine LkP 1,089 97 1,552 131 36,967 | 4,029 405 39 1,717 156 37,949 4,220
Babine Ri 14,518 3,203 | 19,001 | 3,040 22,628 4,003
Blackwater RiP 1,384 54 2,442 194
Bulkley Ri 19,052 2,879 | 15,180 2,116 957 160 7,452 848 8,426 1,033 5,890 814 | 24,285 3,541 26,120 3,779
Cheslatta Ri 1,169 226 2,171 363 10,756 1,693 934 198 10,756 1,693
Chilako RiP 8,345 1,199 9,609 1,348
Driftwood RiP 5,922 704 1,982 216 7,314 887
Euchiniko LkP 10,272 1,003 16,725 1,707
Euchiniko RiP 5,785 604 6,341 692
Firesteel RiP 2,876 255 4,138 477
Francois LkP 10,074 2,002 | 22,651 4,277 527 103 | 27,246 4,930 21,269 3,987 | 24,773 4,555 30,151 5,239
Ingenika RiP 33 1 33 1
Kalum RiP 9 2 1,559 313 2,438 384
Khutze Ri? 106 15 129 23
Kinskuch Ri 4,083 747 4,083 747
Kispiox Ri 217 64 6,052 1,673 22 5) 4 6 1,624 313 7,365 1,957
Kitimat RiP 3 4
Kitlope RiverP 156 19 2,744 214 2,761 224
Kshwan RiverP 52 12
Lakelse? 2 2 28 15
Lw. Bell -Irving RiP 55 14 335 69 916 170
Lw. Dean Ri? 198 73 11,076 1,901 12,356 2,161
Lw. Eutsuk Lk 91 20 11,527 1,515 14,699 2,051 57 7 14,699 2,051
Lw. Nass RiP 57 28 1,584 607 2,775 719
Low.Nechako Res 66 5) 14,200 1,991 14,200 1,991
Middle RiP 352 39 798 124
Mid. Skeena Ri 11,031 1,201 11,031 1,201
Morice Ri 14,184 2,435 | 13,720 2,386 10,023 1,620 14,183 2,434 | 14,182 2,434 14,184 2,435
Nass Ri 1,725 610 4,682 | 1,408 6,322 1,999
Nechako RiP 11,903 1,732 13,955 1,987
Stuart LkP 2,328 337 4,287 541
Sustut RiP 8,102 794 8,597 843
Takla LkP 10,705 769 12,579 921
Taylor RiP 1,220 291 1,220 291
Tsaytis RiP 102 5) 399 60 412 64
Up. Bell -Irving RiP 39 9 168 21
Up. Dean RiP 489 81 794 160
Up. Eutsuk Lk 8,715 2,007 28,865 4,526 92 19 28,865 4,526
Up. Nass Ri? 4,085 919 4,399 1,019
Up. Nechako Res 8,597 1,934 6,738 1,390 13,620 2,966 13,787 2,995 | 13,003 2,827 13,787 2,995
Up. Omineca Ri" 239 1 393 23
Up. Skeena RiP 13,079 1,109 14,705 1,267
Up. Trembleur LkP 4,989 549 5,795 614
Zymoetz RiP? 3,761 830 1,212 306 1,399 391 1,190 294 2,677 441 4,173 980
TOTAL 56,983 | 10,243 | 62,315 | 10,854 | 72,948 | 11,676 | 84,326 | 9,935 | 82,655 | 14,575 | 177,342 | 27,648 | 81,726 14,184 | 12,308 | 3,144 | 382,481 56,709

Explanatory notesDue to overlaps among Nation territories the totals in the two columns to the far right of the table represent totalsSmrohérea, and are not the sums of the columns to the’lefOnly partial analysis conducted
in Watershed wher&SAF Study Arboundary bisects watershed polygon. Lk = Lake, Lw = Lower, Ha = Hectares (100x100 meters), Mid = Middle, Res ==RRa@wdilp RiUpper
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Table 2. Description @fetlands bybiogeoclimaticzone andvariant.

BGC_variant Hectares (Ha) inside Count Ha of Wetland Average Wetland Size % of Wetland Cover with each
SSAF Wetland AU (Ha) BGC Variant
BAFAun 742,884 54 263 4.9 0.04%
BAFAunp 17,017 9 37 4.1 0.22%
BWBSdk 1,785 15 36 2.4 2.02%
CMAunN 367,949 5 5 1 0.00%
CWHms2 8,726 36 436 12.1 5.00%
CWHvm1 72,096 124 745 6 1.03%
CWHvm2 29,763 15 68 4.5 0.23%
CWHwm 2,656 5 22 4.4 0.83%
CWHws1 46,256 142 1,723 12.1 3.72%
CWHws2 332,018 687 4,205 6.1 1.27%
ESSFmc 1,061,114 9,790 53,069 54 5.00%
ESSFmcp 206,730 509 2,742 5.4 1.33%
ESSFmk 179,465 1,119 5,266 4.7 2.93%
ESSFmkp 53,417 35 172 4.9 0.32%
ESSFmv1 179,488 1,182 5,514 4.7 3.07%
ESSFmv3 121,169 808 4,573 5.7 3.77%
ESSFmvp 24,983 35 96 2.8 0.38%
ESSFun 34,883 66 282 4.3 0.81%
ESSFunp 54,032 2 3 15 0.01%
ESSFwv 626,272 3,511 12,821 3.7 2.05%
ESSFwvp 193,317 250 694 2.8 0.36%
ESSFxv1 3,709 6 30 5 0.81%
ICHmc1 497,371 2,795 12,164 4.4 2.45%
ICHmc1la 81 531 6.6 Null
ICHmc2 294,728 1,001 7,298 7.3 2.48%
ICHvc 130,541 663 3,813 5.8 2.92%
MHmMm2 350,294 1,215 4,206 35 1.20%
MHmmp 287,317 103 295 2.9 0.10%
MSxv 34,537 325 3,250 10 9.41%
SBPSdc 15,888 189 1,357 7.2 8.54%
SBPSmc 244,863 3,352 26,237 7.8 10.71%
SBPSmk 17,535 188 1,133 6 6.46%
SBSdk 884,364 7,196 55,960 7.8 6.33%
SBSdw?2 35,721 511 3,923 7.7 10.98%
SBSdw3 156,906 1,021 8,479 8.3 5.40%
SBSmc2 1,891,012 15,109 114,207 7.6 6.04%
SBSmc3 260,692 2,579 27,027 10.5 10.37%
SBSmk1 11 1 4 4.4 35.54%
SBSun 2,368 8 32 10.5 1.35%
SBSwk3 190,372 1,285 14,646 11.4 7.69%
SBSwk3a 25 117 4.7 Null
SWBmk 118,486 595 5,969 10 5.04%
SWBmks 86,386 53 235 4.4 0.27%
(blank) 15 56 3.7 Null
Grand Total 9,859,123 56,709 383,740 6.8 3.89%

2.2 Wetland Conservation Statylsegal Framework

Though the values, benefits, and functions of wetlands are understood, there is no current overarching
provincial policy for their protectionor a standard for assessing and collecting data on wetlands.
Instead, there aremumerous Federal and Provincial Acts, as well as other land management directives,
that use a siled approach to manager restrict activities pertaining to certain wetlands, at certain

times of the year (ERM 2017). Below is a summary of the current frankesf laws and regulations

that pertain to wetlands as presented in tiskeena ESI Expert Workshop Backgrounder on Wetlands:
Knowledge Summary Reptnt ERM Consulting Ltd (2017).
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Federal Wetland Legislation

Federally there are overarching laws that inadvertently protect wetlands in BC through the protection of
other ecosystems or species. TRigheries Adt1985),Migratory Bird Convention A¢1994), andSpecies

at Risk Ac{SARA; 2002b) are three such Abtst may inhibit certain activities if specific species us
wetlands during their lifecycle. As well, certain federal environmental review processes, such as the
Canadianmpact Assessment AGAA 2019)nay apply to wetlands in BC. Though this legistagirists,

it is inconsistent, only applying to some wetlands, and does not provide overarching management
directives (ERM 2017).

Provincial Wetland Legislation

There is no single provincial policy or legislation that provides protection or conservatiasunes for
wetlands in BC. Instead, there are other acts or regulations that include provisions for specific types of
wetland ecosystems or aspects of wetland function. Provincial Acts such \ASlttiée Act(1996c¢),

Riparian Areas Protection A@016), and-orest and Range Practices £002a) are limited in the
protections that they provide as they apply only to identified species or wetlands that are identified as
providing functions. ThEnvironmental Managememct (2003) has been used to protect wetlands in

the province from deposition of waste through prohibiting the release of deleterious substances into the
environment. TheMines Act{1996a) requires that wetlands must be mapped to a "suitable scale" in
proposed mine sites and sampled beforehand to establish baseline metal levels (BC MEM 2016). The
greatest measure for wetland protection at the Provincial level istfaer Sustainability AqR016c¢)

which has indirect protection measures for some wetlandsataps, marshes, and fens as defined in the
WSA) through the ecosystem services they provide and their connection to surface and groundwater
systems (ERM 2017).

Other Land Management Directives

In addition to the few federal and provincial policies andulatjons in place, wetlands are also

managed through a variety of other directives, including: industry specific guidance, land or sustainable
resource management plans, ngovernment organizations (NGOs) and best practices (ERM 2017). The
province has deeloped best management practices (BMP) and guidelines to help industries comply with
the relevant acts and regulations. This includes documents sudlfedand WaygCox and Cullington
2009),BC Oil and Gas Commission (OGC) Environmental Protection aagdveent GuidelinBC OGC
2017), andHealth, Safety and Reclamation Code for Mines in British Col@mBid 2017). Land and
Resource Management Plans (LRMPs), Sustainable Resource Management Plans (SRMPs), Strategic
LandUse Plan Agreements (SLUPAS) arstiafhable Forest Management Plans have been developed

for regions in theSSAF Study Areghough some of the plans have conservation priorities that have
specified: wetlands, levels of retention around wetlands, and prohibited operations in wetlands, many
were developed between 1998 and 2008 and need to be updated (ERM 2017). Still, these plans are used
by local or regional governments, organizations, industries, and First Nations for planning purposes and
are not legally binding. BMPs such as the Wetldaditat Information Form for wetland data collection

(in development by the BC Wildlife Federatianmgd Resource Roads and Wetlands: A Guide for Planning,
Construction, and Maintenang@artington et al. 2016) have been developed by NGOs to standardize
data collection methods and reduce the impacts of activities that may affect wetlands.
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The current laws and regulations in place to conserve wetlands are inconsistent, indirect and insufficient
(Ecological Resolutions 2017, ERM 20TRg work conducted fahis project highlights this

management gap and works to address it. One of the outcomes of this project for thest@8ydrea is

a calibrated tool to compare wetlands in other areashet Tier 2 level. This is something that could be
conducted acrosdie Province to better support an integrated policy for the protection of wetlands. If

the location, benefits, functions, and threats of each wetland are understood, the province will be better
situated to develop and implement an overarching policy foradbaeservation of wetlands.

2.3 Threats to Wetlands

Both at a global and North American scale, wetlands have been disappearing at a rapid rate. In BC,
wetland loss would have accelerated shortly after new settlers arrived in the early ta80k
(Biebighauser 20QBoyle et al., 1997 In developed areas of Canada, wetland loss ranges between 60
to 98% (Bond et al. 1992). Wetland loss may be relatively higher than other ecosystems as wetlands
tend to have a greater abundance in flatter terraimdan valley bottoms where agriculture and other
human developments are more promine@ince 1970, approximately 35% of global wetlands were lost
- arate that is three times the loss of forests (Gardner and Finlayson Z0&8ds in wetland gains or
lossesare not specifically available for tt@SAF Study Aredn a recent analysis using Landsat data, n
significant trends in total wetland loss or gain between 1984 and 2016 were reported for the Montane
Cordillera and Pacific Maritime ecozonetichare larger landscape units thahvelopthe SSAF Study
Area(Wulder et al. R18). However, more localized impacts atecumented or observablr wetlands
within settled areasThe Town of Smithers, for instance, was developed on a fores&tlhnd (Shervil
1981), and many of the lands cleared for agriculture within the Bulkley Valley for instance show markers
of wetlanddrainage from a simple review of satellite imagekpnthropogenic and naturalctivities can

both positively and negatively influence tegtent and health of wetlandskrigure4, developed as part

of the 2017 Environmental Sustainability Initiative (ESI) Steering Technical Committee (STC) Working
Group WorkshofEcceLogical Resolutions 20}, provides a conceptual model of how various human
actionsand natural phenomenoaffect wetland functionsln addition to loss, there are many threats

that can degrade the ecological health of a wetland skdew of the key threats to wetland loss and
degradation are listed below.
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Figure4. Conceptual model for linkages between human activities/natural processes and wetland functions.

Invasive Species

Invasive plants and animaisay outcompete and eventuallgisplacenative species According to the
Invasive Species Council of BC, invasive species are the second largest threat to wetlands, after habitat
loss. The ESI Skeena Region is fortunate to have many of its wetland ecesstitémact with

relatively few problematic invasive species congahtio other parts of the Province (e.g., Sbwwestern
BC)YMOE 2015) Exceptions are noted for parts of the SBSdk and along roadsides vavieta greater
abundance of invasive species relative to other argitlsin the Skeena regiofFLNRORD 201%uture
development and climate change may increase the spread and distribution of invasive $pebIBORD
2015) Disturbed soils due to dev@dment and construction activities are highly susceptible to invasive
plant introductions(Lozon and Maclsaac 199Egrly detection and rapid removal is warranted for new
introductions, as invasive species tendiighly competitiveand spread relativelguickly MOE 2015).
Wetland and ripariamssociateglants that are currently on th&arly Detection and Rapid Response
(EDRRlIist for the region include: Japanese knotweé&dl{opia japonicg Himalayan Balsannfpatiens
glanduliferg, Himalayan Bladlerry Rubus discoldr Marsh Plume Thistl€&{rsium palustrg Purple
Loosestrife l(ythrum salicarig Yellow flag iridiis pseudacorys Yellow floating heartNymphoides
peltata), Yellow Loosestrifeysimachia vulgarjlgNWIPC 2020) Reed Canary &s Phalaris
arundinaceais not on the list butsknown to be problematic within wetlands in agricultural areasta

can dominate wetland habitatMackenzie and Moran 2004) has been found along forest service
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roads in remote areas of the Skeengian, introduced as a roadside revegetation mix (Personal
observation).

Resource Extractioand Roads

Mines forestry, pipelines,andtransmissiorcorridorsare dominant economic drivers in tlegion but

can also impact wetlands due to their footprint on the landscdpa exampleindustry specific water
discharges, air emissions, and spills can degrade water quality in receiving waterliodsssive
resource road networks in the region are one of there ubiquitous impacts due to thdiroad
distribution. Linear features, such asads pipelines, and otheright of Ways (ROWgan impact
wetlandsthrough their direct footprint ompotentialimpacts to hydrologic regimes by disrupting surface
and subsurface flows Fagmentation of the landscagacreass humanpressureon remote areas, and
other well documented threatBoston 2016 Daigle2010. Best practices for working in and around
wetlands are available for practitioners in BC (e.g., Cox afidgiah 2009)and continue to be
developed for the resource sector (DUC 2014)

Climate Change

Climate change can also affect wetlands by adding more stressors to the system such as range expansion
of invasive specig®rice and Daust 201BJanagan eal. 2014) shifting natural disturbance regimes,

and increased sedimentation during extreme weather evéRike et al2010. Wetlands that rely on

surface water inputs are likely most at risk of drying (per comm. Greg, Buimell et al. 2010 Price

and Daust(2020) recently examined the potential impacts to wetlabdsed orClimate Change

scenarios within th&&SAF Study AredBased on their analysis, which focused on potential drying

indices (i.e.an indexthat combines forecasted models pfecpitation as snow and summer heat
Y2A&a0dz2NE AYyRAOS&UL (KSe@Q@S NBLRNISR GKIFG avrtt ¢gSi
with lakes are most at riskThe authors further postulate thétte potential for water lossvill be most

severe toward the southeast of the Study Area, as welladower elevations throughout the Study

Area. The percent of wetlands with a drying index greater thga &latively higithance ofdrying)will

rise from 0.03% to 44% by 2055.

2.4 Cultural Relevance Wetlands to SSAF Nations

Indigenous peoples the Skeena Region have had a close relationship with wetfandsillenniag and

still do. Among other benefits, wetlands provide access to clean water; a variety of edible and medicinal
plants;access tavildlife harvestingandoffer non-consumptivebenefits (e.g., areas of important

spiritual significance). i of no surprise that many welMorn ancestral and current trails frequently

pass by the edges of wetland sites. Indigenous peoples oftenmizeothat wetlands are inherently
interconnected to the rest of the land; and they have thought of thesholistically intertwined with

the mountains, forests, rivers, and lakes.

During the Fall 201%keena East EStpert working groupthree closely elatedthemes were identified
and highlighted as being important to participating First Nations:

9 Accessibilitg Nations need to continue to be able to physically access wetlands for cultural
practices (e.g., gathering medicines); and younger generations need access and opportunities to
learn more about their cultural history and connections to wetlarso that Nations can sustain their
culture and practices.
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1 Harvest opportunitieg, the abundance of resources (e.g., moose, medicines, berries) within
wetlands need to be sustainethd safeguarded in light of potential impacts suchesy harvesting
pressures and landscape level impacts

1 Wetlands need to remain intact and pristine for #pial reasons, potency of medicines, and quality
of harvested resources.

SourceEcological Resolutions 2017

2.5Linkages of Wetlands to other ESI Values

Although wetlands occupy less than 5% of the study region, they are disproportiomagalytant in
terms of the ecological functions that they perform and the services they providédbfe and
communities. There areclearlinkages between wetlands and the other Ske&%i Values

FishHabitat: Wetlands can help to clean water for dostream receiving bodies (i.e., streams & lakes),

they can help to moderate and maintain stream flow, anayprovide direct habitastructurefor fish

species (e.g., cohoNot all wetlands preform all these functions, nor do they perform these functions

at a similar magnitude, so as part of tiate of ValuegOV initiative, wehave includeda couple

indicators from ageospatially available dataA SNJ m f S@St GKI G YIFe& KSf LI AYyRA
performance towards fish habitat (i.e., watpurification capacityand proximity to

documented/predicted fish habitat).

Moose:Moose utilize wetlands for various aspects of their life cycle: thermal reguldtod, and

visual screening are habitat requirements that wetlands offéacCracken et all993). A basic

indicator included in this SOV report includes the relative availability of browse and screening for moose
in wetland complexes

Grizzly BearGrizzly bears arassociated with wetlands for a portion of their life cycle (Mackenzie and
Moran 2004). Grizzly beaadultsand cubs can be found foraging on wetland plants (eagex sp.in
earlyspring. Grizzly Bear critical habitat includes willow swamps and widledge wetlands (where
willow >20% coverdnd skunkcabbagesites (CWHws2/11, ICHmc2/07, ICHmcl/@)anyow Land Use
Plan 2016). No indicator was specifically developed for grizzlyabeaFier 1 level within this wetland
SOV reporthoweverthe complimentaryfield work may provide an opportunity to identifyigh value
sites.

Traditionaland Medicinal Plants Participants in previous focus group sessions within the Skeena

Region recognized there are many plants ukednedicinesand foodthat occur within wetland

habitats (Ecological Resolutions 2017). Instidtation with experethnobotanistNancy Turner, at least

96 plant species were identified as riparian or wetland plants of cultural use to various Nations around
BC (Fletcher et al. 2020urther work is needed to better understattie specieghat are of

importance to SSAF Nations; it is possible tlatall of these species weliacluded within that list. No
indicator at a Tier 1 level specifically addresses traditional and medicinal plants, but complimentary field
work may provide an opportunity to identify high value sites through a more thorough documentation

of plant associgons present within various wetlands within the region.

Accessibility to wetlands was considered within this evaluatiooughl 6 S f | YRQ& LINRBEA YA i
communities and roads (indicator 6)1 The quality of wetlands was considered based on its level of
intactness (indicatar4.6 and 4.3B)
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3. Overview oiWetlandindicators

Indicators within this report are divided into two spatial scalesWa}ershed Level Analysishich
providessummary informatiorfor wetlands within a particulawatershed Assessmennl; and (2)
Documented Wetland Analysighich provides summary statistics for each wetland complex
documented within the Study Area. Information for both types is rolled up\VvdtershedGroupsfor
ease of reporting and to provide a more comprehensivergiew.

In addition, indicators are broken down into sevegadupings (1) Stressors that document potential

threats to wetland and watershed health; @Jnctionsi K & R2 OdzySy d | ¢Saéfl yRQa
perform a function (e.g., flood atteiation, water purification); and (3jalugBenefitcl ¢S i f I yYRQA&
relative value from an anthropocentric or societal perspective in terms of the services that a wetland

provides (e.g., distance to community or stated community valli@ple 3 provides aoverview of the

Wetland Indicators.

Table 3. Overview ofetlandindicators withdescriptor

Indicator Descriptor

Tier 1: Watershed Level Analysis

Stressor: Equivalent Cle@ut Area Percent of total area of a watershed assessment unit (i.e., smaller than

Watershed Group Unit) that is considered comparable to a aaaforest.
Stressor: Point Source Pollution Number of Point Sourc@ollutants within a watershed assessment unit.
Stressor: Road Density within Length of road divided biyre area of avatershed assessment unit
Watershed (km/km?).

Tier 1: Documented Wetland Analysis
Stressor: Road Density within 100m ¢ Percent of wetlands, by major watershed group, with high, medium, and

wetlands (km/km2) low road density (km/krf) within a100m buffer area around documented
wetlands.

Stressor: Road Density within 2 km of Percent of wetlands, by major watershed group, with high, medium, and

wetlands (km/km2) low road density (km/krf) within a 2km buffer area around documented
wetlands.

Stressor: % Natural/Serhatural Percent ofwetlands, by major watershed group, with high, medium, and

within 2 km low percent natural/semnatural habitatwithin 2 km of documented
wetlands.

Function:Hydrologic Support: Flood  Percent of wetlandspy major watershed group, with high, medium, and

Reduction Potential low capacity for a wetland to retain water and mitigate flood events base
on landscape position.

Benefit:Hydrologic Support: Flood Percent of wetlands, by major watershed group, with high wsrkdative

Reduction importanceof a wetland tomitigate flood events based on documented
downstream values (e.g., figfabitat and human infrastructure).

Function:Water Purification Percent of wetlands, by major watershed group, with high, medium, and
low capacity to clean water based on landscape position.

Benefit: Water Purification Percent of wetlands, by major watershed group, with high vs klative

importance ofawetland to clean watebasedon documented downstream

values (e.qg., fishabitat and human infrastructure) or upstream threats.
Function:Aquatic Life Support (Fish)  Percent of wetlandsby major watershed groupsvith relatively high,

medium, and low fish habitat value based on proxiniitglocumented fish

habitat.
Function:Wildlife Habitat: Availability —Percentof wetlands by major watershed groupglentified with potential
of Moose Forage and Screening high forage value for moose
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Function:Wildlife Habitat: Connectivity Percentof wetlands by major watershed groughat sufficiently contains

mature and old growth forest habitat within a 2 km buffer.

Function:Wildlife Habitat:
Management Areas

Percent of wetlands, by major watershed group, that are provided a gre
level of protection based on ownership.g., conservation lands),
management regime (e.g., park) or special provisions (e.g., ungulate wi
range.

Benefit: Cultural Value: Archeological
Records or Identified Wetland of
Significant to Communities

Percent of wetlands, by major watershed group, that are within 500 m o
documented or potential archeological site.

Benefit:Cultural Value: Accessibility

Percent of wetlands, by major watershed group, that are more, moderat
or less accessible &ettled areas for the purpose of acquiring a provision
services (e.g., harvesting traditional medicines).
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4. Assessment Results féach Indicator

This section provides assessment resultdbfith the watershedlevelanalysis (Indicator 4.1 to 4.3), and
documentedwetlandanalysis (Indicator 4.4 to 46). Each indicatois in asubsectionwhichbegins with
an indicator descriptionto providea rationale for the indicatoand provides thedata sources An
interpretation keyis providedio helpthe reader better interpret thecontent of theoutput. References
or rationalefor the indicatorand associated thresholdse provided Acommentary sectionis included
that provides a narrativanddiscusses thanplications of the assessment resultBhe output of the
assessment resultior the indicators are displayed as tables and/or figurés.streamline the flow of
this document, the full rthodology forpreparing the Gl&nalysids provided withinAppendx B.

DisclaimerDue to the nature o& Tier Imapping projecand the associatedataavailability and model
development numerous assumptions are inherdntthis assessmenilhe data is constrained by
possibleomissionsand errorsand may not accuratglreflect true condition®n the ground The
impactsor issuesighlighted within this analysis help to flag possible wetlands or watersheds of
concern butwill typicallyrequire further investigatiofanalysis(such as Tier 1.5, Tier 2, or Tier 3
assessients)prior to taking specific management actions.

Watershed Level Analysis

4.1 StressorEquivalenClearCut Area

Indicator Description:

The Equivalent Cleaut Area(ECA)sa commonmetric to summarizeumulativewatershedeffects

that combinevarious landlisturbance andforest regrowthand equates them tahe dproportion of the
watershed that responds hydrologicadlg a clea dz(\Minklerand Boor2017) Regrowth of vegetation
is taken into account, by setting ECA %(1-HR), whereAis the arealisturbed, andHRis the hydrologic
recoverysince disturbanceDisturbancesn a watershedsuch asnain roads or areagermanently
converted to norvegetated uses have a ECA of 100% and a HR sewteefeadorest regrowth would
increasethe hydrologic recovery oventie. At a watershed scale, E@fovides a broadly accepted
measure of threats to the potential for flash flooding, erosion, transport of sediments, and landscape
connectivity for wildlife(Porter et al. 201Y. The dhta used for this analysigere pulled from
Agriculture,Disturbance htory of Wildfire, Disturbance Historgf LoggingBurned AreaandCut block
data sourcegplease see Appendix B for more detail)

Interpretation Key:
<15% (low);15-20% (moderate); 20% (high)
Reference

Thresholdsn available literaturdor ECAvere reviewed by th&SAF Science Technical Commidites
conservatively selecteldasedon a precautionary principl(PSF 2013 orter et al. 2014)

Commentary:

The Equivalent Cleaut Area of Watershed Assessment Units teiol be higher towards the south and
east of the Study Area. This area corresponds with a greater population densities, more active
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agriculture and forestry sectors, as well as more frequent natural disturbances (e.g., stand initiating
events such as fisethat are typical for the SuBoreal Spruce biogeoclimatic zone). A higher ECA may
contribute to greater incidence of flash flooding, increased erosion, and habitat fragmentation (Porter et
al. 2019). Due to the anticipated increase in flashy streawsfnd habitat fragmentation, wetlands

within south east portion of the SSAF area may serve a greater relative importance to both society and
ecosystem function in terms of their ability to attenuate flood events, moderate stream flows, filter
water, sene as fire breaks, and provide refuge for wildlife.

Assessment Results:

See Figuré
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4.2 Stressor: PointoBirces forPollution

Indicator Description:

Point sourcs forpollution caninclude: contaminated sites, mines, mineral tenures (identifying future
sites of point source) These can present a risk to downstream wetlands which may lead to elevated
levelsof metals, nutrients, changes in pH, and other toxifoint sourcs forpollutants are derived
from a combination of the following datasetd OE Authorization DatabasiKptice of Work Mineral
Tenure (Provincial BCGWilineral, Placer, and Co@TA) TenuregProvincial BCGWand Remediation
Sitesg¢ Contaminated (Provincial BCGW)

Interpretation Key:

The number of point souraeforpollutants per watershed assessment units aiened intoa few
categorieswith O (dark green) 1 (mid-green) 2 (light green) 3-4 (yellow), 5-10 (orange, >10 (ed)

Reference:

Sincethe relative impactof a point sourcefor pollutantscould vary substantialjythresholds are not
established at this level of analysisnstead thenumber of point source pollutantsave binned into
number per watershe@dssessment unib helpflag watersheds that may bat risk (Porter et al. 2019)

Commentary:

The distributbn of point sources for pollutants is scattered, with higher concentrations in the north

west, center, and soutleast of the Study Area (Figure 5). Nearly 29% of wetlands within the SSAF Study
Area are in Watershed Assessment Units with at least one pointice for pollutants (Figure 6). Point
sources for pollutants are higher in watershed assessment units with settlements, and current or
potential mining activities (i.e., mineral tenures). Water quality within wetlands in these watersheds
may be, or beame, compromised relative to other watershed units. The relative risk associated with
the point sources for pollutants was not explored within this study, therefore a single point source for
pollutants may pose a greater or smaller risk (Porter et al9201

Assessment Results:

See Figures 6 and 7 .
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Figure6. Map of number of point source pollution within Watershed Assessment Unit, where 0 (dark greenjgdeém)d2
(light green), 34 (yellow), 510 (orange), >1(Qred).
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Figure7. Bar graph of number of source points for pollutants and the number of impacted wetlands.

4.3 Stressor: Road Density wittine Watershed

Indicator Description:

The densig of roads is commonly used as a proxy for potential stressors within a landscape context and
is frequently a metric in cumulative effects framewofEalmo Consulting Inc. et 2003)For example,
anincrease in roads typicallgads toincreasesn: invasive specigaresence and movemenhuman
recreationand hunting pressure, fragmentation of wildlife habitat, and risk of erog®oston 2016,

Daigle 2010Trombulak and FrisseB000. In resource sctor areas, roads can directly pose one of the
greatest threats to wetlands as they can disrupt surface and shallow groundwater flesvsgmm.

Tom Biebighauser 2018, Partington et al. 201Bpads can either cause the development of wetlands
upstreamby flooding upstream areas, or remove water from downstream wetland sites.

RoadA Y F2NX¥ I GA2Y A& RSNAGSR FTNRBY (KS LINRPGAYOSQa [/ 2y
FTEN, OGC, and RESUL-b®ak roads layers.

Interpretation Key:
<04 km/km2 (low} 0.4 ¢ 1.2km/km2 (moderate)>1.2km/km2 (highYPSF 2013, Porter et al. 2014
Reference:

Thresholds foroad densitiesn watershedsvere reviewed by th&&SAF Science Technical Committee
and conservatively selected based on a precautionary principle from available literature s@$€es
2013, Porter et al. 2014)

Commentary

Many watersheds, especially in the central and seegist sections of the SSAF Study Area contain a
high density ofoads (>1.2 km/krf). Higher road densities coincide with more populated communities
and forest service roads. Road density is lowest in the extreme north (e.g., Upper Nass, Middle Skeena,
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and Upper Skeena River watershed groups,) and south of the stady(litlope River, Lower Dean
River, and Upper Eutsuk Lake watershed groups).

Assessment Results:

See Figur8
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Figure8. Map Road Density of Skeena regions, where green represents Low Density (<0.4 km/km2gppreldants Moderate
Density (0.4 1.2 km/km2); orange represents High Density (>1.2 km/km2).
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