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Executive Summary

Fish have significant food, social, and ceremonial value for many First Natgimpopulations and fish
habitat are influenced by human activities, natural disturbances, natural landscape featuresnzatd.cl
Fish, and particularly pacific salmo@ncorhynchuspp.), are an important source of food for many
Nations, have high value for recreational and commercial fisheries, and ampartant food source for
grizzly bears. Salmon stocks, and particularly sockeye, have seen significant declines over recent decades
which has led many Nations to implement voluntary moratoriums on harvesbafeye. Sockeye hold
significant cultural value for many Skeena Sustainability Assessment Forum (SSAE) datioh being
able to harvest sockeye has direct and negative impacts on the ability of Natipnadiace culture, and
to share oral histories which may be communicated alongside certain activitiesSFARState of the
Value Report for Fish and Fish Habitat provides an overview of the current conditisimand fish habitat
in the SSAF study area and describes some of the key drivers behind these results.sEatk®in the
SSAF study area have been affected by habitat alterations and Nations haveigrgficant declines in
sockeye salmon populations.

This framework includes pressures, watershed sensitivity, and watershed importance indicators, and are
displayed as follows:

X Potentialpressuresthat may impact fish and fish habitat reflect anthropogenic and natural
disturbances that may change the functioning of a river system, and therefore the habitat for
fish. This includes four measures of road density, equivalent clearcut area, young second growth
forest (<80 years), riparian disturbance, total land disturbance, dams and impoundments, water
licenses, groundwater wells, water allocation restrictions, mines, and point source pollution.

X Watershed sensitivityindicators are natural features that influence water flow in an assessment
unit (AU), and include low flow sensitivity, drainage density ruggedness, and lakes, wetlands,
and man-made waterbodies.

X Watershed importanceindicators refer to specific characteristics of an AU that are important
for salmonid species, and include modeled salmonid habitat extent, observed salmon spawning
extent, and salmon escapement. It is important to note that observed salmon habitat does not
attempt to quantify historic spawning habitat; the STC recognizes that past industrial activity has
likely resulted in current levels that are lower than historic levels.

This state of the value report is informed by 20 indicators, and a selection of ihdisators has been
chosen for presentation here. Results of this study are displayed as a dashboard for Svatejgsheds
(Coastal, Nass, Nechako/Fraser, Skeena East, and Skeena West); data are presented &s(lsogeplo
vertical line represents the median, whiskers represent tharsl 93" percentiles, and dots as outliers).
Pressure and watershed sensitivity indicators are displayed across low, medium &ndohigcern
rankings. The precautionary principle has been used to identify thresholds that arersagpy current
knowledge for the values of road density, equivalent clearcut area, and riparian disturbance. The
indicators of young second growth forest, point source pollutiomalttand disturbance, and drainage



density ruggedness do not have identified benchmarks, breakpoints were identified to providdieerel
ranking within the SSAF area to enable communication of the results.

This information is a coarse filter approach at the landscape level, referred to as a Tjpeoddhy that is
based on our current knowledge of readily available data (current to 2018) thas gharentire SSAF
study area. This report is a single point in time; significant work is being amadpdating datasets which
will contribute to future versions of this report. This report is one piece of a broad®ulative effects
program which is an iterative and multi-scaled approach to cumulative effects assessntbat$SAF
area. Complimentary initiatives will enhance our understanding of the state o&fidhfish habitat by
collecting and analyzing information from direct analysis and obsen&afibier 1.5, 2, 3). Tier 1.5 work
has not yet started for fish and fish habitat vatug will involve refining and updating the various datasets
used in the Tier 1 review, watershed monitoring through remote sensing, accoeaplay more detailed
hydrological characteristics. Tier 2 work involves water and benthic invertebrate isgnfiigim specific
streams inside watersheds which have been selected for sampling based on Natidic spetrics (e.g.
a Nation may sample a certain stream that has cultural or community importanceq anfiset of the
Tier 1 assessment data. Tier 3 involves more intensive studies to answer specific mamagaesstions
or specific research questions, and these learnings will become incorporated into the &t 2
assessments over time.

Although this report will not lead to decision making on its own, it can sasve source of information

that can be used to support decision making. Information provided wittérreport, and the associated
database that was developed through the process, can be reframed to support decision makers -
contingent on the specified management needs. Sections eight and nine of this document futtinee
research and monitoring work that can contribute to future analyses and iterations of this report.



Coastal Unit Summary
The Coastal Unit accounts for the smallest portion of the SSAF Study Area and cadtaing 8l assessmel
units (AUs). AUs in the Coastal Unit have relatively less intense pressures anddw@rehed sensitivity wher
compared to the rest of the study area. The watershed pressures of road density, equivalent clearcut area
second growth forest, riparian disturbance, total land disturbance, and pommtceopollution all rank as loy
concern for the Coastal Unit. The Coastal Unit has a higher than average drainage density ruggbdtiesan
be explained by the steeper topography of the coastal mountains when compauitbe tnland areas of the SSA
Drainage density ruggedness is a metric intended to identify how quickly héllsiogh stream runoff could b
transported downslope or downstream through a watershed, thereby reflecting the potential &h-flaods
events. The Coastal Unit has a moderate amount of modelled salmon habitat and low anobwtiserved
spawning habitat, which is comparable to the broader SSAF area. Although the indicgmus@fiecond growtl
forest, point source pollution, total land disturbance, and drainage density ruggsddo not have identifie
benchmarks, breakpoints were identified to provide a relative ranking within the $®#& to enable
communication of the results.
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Nass Unit Summary
The Nass Unit accounts for 12.5% of the SSAF Study Area. AUs in the Nass Unit, waesd ¢ortiie entire area
have relatively less intense pressure and sensitivity indicators. The watershed pregsossbaensity, equivalen
clearcut area, young second growth forest, riparian disturbance, total land disturbargppart source pollution
all rank as low concern for the Nass Unit. The Nass Unit has a higher than average drainageudgiesiness
which can be explained by the steeper topography of the coastal mountains edmpared to the inland area
of the SSAF. Drainage density ruggedness is a metric intended to identifyulickly hillslope and stream rung
could be transported downslope or downstream through a watershed, thereby reflecting tieat@d for flash-
floods events. Modelled salmon habitat is moderate overall and is gligpigher when compared to the entir
SSAF area. Observed spawning habitat ranks as low yet is comparable to the broader SSARcaga thd
indicators of young second growth forest, point source pollution, totadl ldisturbance, and drainage dens

ruggedness do not have identified benchmarks, breakpoints were identified to provide a retatkiag within
the SSAF area to enable communication of the result
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Nechacko/Fraser Unit Summary
The Nechako/Fraser Unit makes up the largest portion of the SSAF area at 31.32dJsf @Us in the Nechal
have relatively more pronounced pressures, with high concern rankings fodevesity, equivalent clearcut ares
riparian disturbance, and total land disturbance. These higher risks are related togaggiacts as well as rece
and historic fires have which have increased the total land disturbance. The amouningf s@cond growth fores
is of moderate concern for this Unit and represents a legacy of past loggthg area. Point source pollutio
ranks as low concern. Drainage density ruggedness is of low concern in this dreflests a gentler topograph
when compared to the western parts of the SSAF. Modelled salmon habitat is modeeatdl and is slightly lowe
when compared to the entire SSAF area. Observed spawning habitat ranks as low yetisbtarip the broader
SSAF area. Although the indicators of young second growth forest, paiciesgollution, total land disturbance
and drainage density ruggedness do not have identified benchmarks, breakpoints wetiéied to provide a

relative ranking within the SSAF area to enable communication of the results.
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Skeena East Unit Summary
The Skeena East Unit accounts for 22.3% of the SSAF Study Area. AUs innh&&tednit have relative
greater pressures when compared to the larger SSAF area. Riparian disturbance ranks as highndtmtiesr
other pressure indicators of road density, equivalent clearcut area, amount of young second growth, ar
land disturbance ranked as being of moderate concern. The moderate concern frome®ie indicatorg
reflects past and current logging, particularly in the central and southern portionssoptiit. The Skeena Eg
Unit has an overall relatively low concern for point source pollutimwever there are a number of outlyin
data points that represent current and historic mines or other industrial sites, and these presshtta tie
landbase. Drainage density ruggedness is of moderate concern and reflects théeuvariadin seen across th
Unit. Modelled salmon habitat is moderate overall and is comparable to the entire SSAEw@reat observed
spawning habitat ranks as low yet is comparable to the broader SSAF area. Althoughidhmigaf young
second growth forest, point source pollution, total land disturbance, and drainiegsity ruggedness do n
have identified benchmarks, breakpoints were identified to provide a relativiimgrwithin the SSAF area

enable communication of the results.
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Skeena West Unit Summary

The Skeena West Unit accounts for 23.4% of the SSAF Study Area. AUs in the Skeena West Unit, areen
to the entire area, have relatively less intense pressure and sensitivity indicators. The watershed prds
road density, equivalent clearcut area, young second growth forest, riparian disturbateddand disturbance
and point source pollution all rank as low concern for the Skeena West Unit. Drainagty deggéedness is g
moderate concern and reflects the variable terrain seem across this Unit. Modelled salmitat lsaimoderate
overall and is slightly higher when compared to the entire SSAF area. Observed spzainiiagranks as lov
yet is comparable to the broader SSAF area. Although the indicatposiog second growth forest, point sour
pollution, total land disturbance, and drainage density ruggedness dohawe identified benchmarks
breakpoints were identified to provide a relative ranking within the SSAF area to emaheunication of the
results.
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State of the Value Report - Disclaimer

The Skeena Sustainability Assessment Forum (SSAF) STC State of the Value Report (SOV) for Fish and Fish
Habitat is the result of a collaboration between the Province and ten membéomé: Lake Babine

Nation, Office of the Wet'suwet'en, Gitxsan Nation, Gitanyow Hereditary Chiefs, Wet'suwet'eén Firs
Nation, Witset (Moricetown), Nee-Tahi-Buhn, Skin Tyee, Hagwilget Village, and Gitwahig report is

one section of a suite of products that assess and monitor the current state of fish and fish habitat in the
SSAF Study Area (Figure 2). The other sections ofth &[¢ &]*Z v &]*Z , 15 8§ % E&}PE u ]Jv o©
1.5 assessment methods (described in section 1), Tier 3 wetland research, and CABIN and efdlyctaxo
monitoring. Together, these other initiatives contribute to the validatiéthe indicators as presented in

this report. The intention of this report is to broadly assess the pressures, watershed sensitivity and
watershed importance of fish and fish habitat across the SSAF Study Area; the other compbtiaats

AN &Te (]1°Z2 v (]1*Z Z ] igteysdEpjde€R tarunderstand what is happening on the ground

and at the individual stream level.

The SSAF STC has reviewed the indicators and benchmarks from the Wild Salmoth&s#icsed for
defining the status of habitat in the Skeena and Nass basins within the PdaiftnS#@undatior] Pacific
Salmon Explorer (https://www.salmonexplorer.ca/#!/), and the Aquatic Ecosysteahse \for the
Provincial Cumulative Effects Framework (Fisheries and Oceans Canada 2005, Po26d.8f Rbrter et

al. 2014, Province of BC 2016, MOE/FLNRORD 2019) among other assessmigwlisakwrs where the
use of benchmarks are established, the precautionary principle has been applied andoste m
conservative benchmarks are used. For indicators where knowledge systems have ndiettlenti
benchmark, data are separated into ranges of values which are then displayed. This report is a landscape
level assessment of fish and fish habitat, and field-based monitoring of tladisesvshould be triggered
when assessment units are flagged as being at risk. Conservative benchmarks are therefoneinga

to ensure that the associated field monitoring of these values can occur before signifiqeatts to these
values are realized. By conducting field-based monitoring when changes are justdeé&deted, this
process endeavours to provide a better understanding of landscape changes over time.

The results presented here are intended to inform the understanding of the pressures, watershed
sensitivities and the importance of watershed condition for fish and fish habitat iS8#F Study Area,
and do not constitute specific management direction. Further field-based assessments dexrtee
validate the indicator results as presented here and to determine next stepsémragement and
conservation of fish and fish habitat (Appendix 7). It is important to exsjze that Aquatic Assessment
Units (AUs) flagged as being at higher risk for degraded fish habitats decestsarily equate to areas of
actual adverse impacts to habitat or associated fish populations. Flagging esAddmg at higher risk or

with pressures of generally greater intensity is intended to point regional specialists, Fist Natiral
resource managers, traditional knowledge holders, and provincial agency detialaers to areas that

may warrant further, more detailed investigation and analysis prior to determining veneth what
management (mitigation) response is warranted. While the focus of discussion is directed tpaeifis
salmon (as the priority fish species of concern to the SSAF Nations) any concerns suggested by the status
of habitat indicators would also apply generally to other fish species within the SSAF study area.



Information and data used in the development of this report are current to report irotiat018) and

are of the highest quality that was readily available. The SSAF Scientific and Technivatte€om

acknowledges the knowledge keepers and the well established First Nations fisheries programs such as

the Gitanyow Fisheries Authority, Gitksan Watershed Authorities, Wet'suwet'en Fisheries, Lake Babine

Nation Fisheries and the Skeena Fisheries Commission in the study area. It@sizescthat further

work is required to reflect the intrinsic, cultural, social and economic impeodanf fish and fish habitat

for the ten member nations involved in this SSAFo ] v %o E}i S Z pOSHUE o0 /v ] S}E- (}C
VA]JE}Ivu v3 0 "8 A E +Z]% /v]3] S]A [ ]* % E}A] JvP UpSmEGEramn o ve 3} §:

in the hopes of improving future state of the value reports for fish ast Hiabitat in the SSAF study area.

Fish hold incredible value to the SSAF Nations. This report primarily fasuisls habitat and watershed
integrity and less on fish; there are only three indicators for fish that veelded in response to earlier
reviews. The STC acknowledges that this is an inadequate presentation of the diateinfthe SSAF
area. Future versions of this report, and of associated Tier 1.5 and Tier 2 reports, isiooelfililly explore
the current and historic condition of fish in the SSAF study area. The STC would lite ttrahoot all
participating Nations were satisfied with the current reporting on the value of fish tlaatdthis should
be a significant focus moving forward.



Skeena ESI Values

Values are things that the people care about. Values are seen as important by the people, goverfinment
British Columbia, and First Nations for maintaining the integrity and vedtigbof the communities,
economies, and ecological systems within the province. Skeena First Nations anditie@xumbia
provincial government have collaboratively identified five values of critigabitance that provide the
foundation of the Skeena Sustainability Assessment Forum (SSAF). These values have beemoassessed
reflect the state of the values.

The Skeena Region is delivering on the Cumulative Effects Framework through the SSAF. A Current
Condition report reflects provincial policy on natural resource reportingugh Cumulative Effects. This
product is a Current Condition report, however, through the SSAF it has been caliiadlgrdecided

SA v §8Z WE}IA]Jv] o v &]E+*S E 3]}V % ESv Ep( FZ3]sop” & VEEJop &
the nature of the five chosen values.

The five values of the SSAF 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 fealth - changing and enforcing regulations and legislation

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

- fishiing brings us togethier as a community;
the young fearn about traditional knowledge and |
ceremony through fishing and processing fish {‘

Moose ke
main source of food; crucial for trading, potlatch and nites of passie . 2
- fiides are used for clothing, regalia, drums, and snowshoes \ Wetlands
while antlers are used for tools AN - enitical fabitat for our animals, fish
~Elders can teack younger generations fiow /* '2’ Ziavai. o and medicnal plants
/ - they clean and filter runoff

We can protect wetlands by:
- increasing buffer zones

= - mandating and enforcing grazing permits
- educating about their value

- actively monitoring beavers

We can protect moose by: .\ E’ - 5 /
nvironmenta
l’ﬂ"""q our own conservation ﬂ"‘{"ﬂlu’ﬂfr(sﬂu'{ff ofjicers
- we have a deep respect for grizzlies and do not mock them

: 2 / 21
to respect and use all parts of the moose i i \ L‘j /
R B\ 16 / (:1 X
[ @ eD

- conducting our own wildlife surveys / “\‘ @ A

- focusing on their birthing and grazing lands™ ‘f’r 1 =< _& '

i fationship with wildife off f = !
- enhancing our relationship with wildlife officers :
- encouraging better buffer zones and barviers to roads af raifways t e) w / £ S / ‘1 [}:)
Medicinal Plants ZI ‘l l “C( t l Ue By Grizzly Bears
AR they fiave spiritual significance in teachings
4 WS\ - we used their grease and used their claws for regalia

- used to Keep people healthy across the lifespan P
- used spinitually for praying, smudging, in sweats ﬁi
- used ceremonially for potlatch

i ng | We can protect grizzly bears by:
R /. monitoring their populations and terntories
- stopping the trophy and sports funt and the use of body parts
- reducing clear cuts, fuman encroachment and littering
- protecting their food sources
Skeena Region Stewardship Forum it i

We can protect medicinal plants by: \2 o
marking, signing and tracking stands of plants 1.:’_ ‘
- creating seed banks and traditional plant nurseries ;
working on land restoration and reclamation f
- monitoring our fands and sharing information with other Nations

Figure 1 lllustrative Summary of the Skeena Sustainability Assessment Forum Fives\@teated by Colleen Stevenson frc
Four Directions Management Services.
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1 Introduction

The Environmental Stewardship Initiative (ESI) is a deep collaboration betweenothircBrand First
Nations in the northern areas of the Province. The collaborative approach that has beeonpdevel
through ESI is informed by western science and Indigenous knowledge andkisgnowards shared
principles in environmental monitoring and land management. ESI is intediedititate collaboration

and trust between the parties in an effort to enhance environmental sustainability, anddeess First

E S]}v][e-signdihg concerns with stewardship of the land and cumulative effects in their traditional
territories. The goals of the ESI are to collaboratively establish positive en@maimstewardship
legacies across the north by investing in four key areas:

1) ecosystem assessment and monitoring;

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 foon&egfiewardship Forums:
Skeena, Omineca, North East, and North Coast. These forums identify and develop projectagatord
priorities in each area. A fifth working groughe Governance Working Group (GWG3 responsible for
ESI governance principles, decision-making, and a long-term operating structure.

The Skeena Sustainability and Assessment Forum ($3$AE)a mandate to generate trusted data, co-
develop a monitoring and assessment framework, and use the results to inform nads@lrce
management in the Skeena ESI area. The SSAF objectives are 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 valuestminf
the management and stewardship of natural resources;

3) Inform and be informed by Indigenous Stewardship Projects (ISP);

4) he 8Z @& epode }( 8Z "™ & 8} JVOQEuU (PSPE WEIAJv] o v ~l v
resource decisiosy

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

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

SSAF is composed of the Province and ten member Nations: Lake Babine Nati@n,00fthe
Wet'suwet'en, Gitxsan Nation, Gitanyow Hereditary Chiefs, Wet'suwet'en First Nation, Witset
(Moricetown), Nee-Tahi-Buhn, Skin Tyee, Hagwilget Village, and Gitwangak. The 88fFsscof a

Project Team and a Science and Technical Committee (STC) with representation fioertitieating

Nations and the Ministries of Environment and Climate Change Strategy (ENV) and Fanelstsaihd

Natural Resource Operations and Rural Development (FLNRORD). The SSAF is also responsible for
delivering Indigenous Stewardship Projects (ISPs) that directly support the objectivelearents of the

SSAF.

TheSSAFRScience and Technical Committee (STC) is developing and piloting joitdgring programs for
five key values In th&SAFStudy Areat medicinal plants, wetlandgish andfish habitat, moose and
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grizzly bear. As part of STC activities an assessment was undertaken in #t4 @wfent condition of

fish and fish habitat in th&&SAFStudy Area using Tier 1 indicators (i.e., broad pressures and other
landscape-level information) that can help illustrate the potential cumulagffects of natural resource
activities in the region. In addition to these State of the Value reports, the SSAF hasralsated a
study into the potential impact of climate change on the five values under tifereint future climate
scenarios (Price and Daust 2020).

The SSAF uses a multi-scale approach to assessment and monitoring, and rifese tas Tier 1, Tier

1.5, Tier 2, and Tier 3 (Table 1). The coarsest scale is termed a Tier 1 assessment and is the subject of thi
report. The Tier 1 assessment is a landscape scale approach using GIS layers, such as lancizdver or p
source pollution, to provide an overview of a value under carsition by presenting metrics of pressures
(e.g. road density), sensitivity characteristics (e.g. drainage density ruggedness) or iro@a(tam
salmon spawning extent). The second key scale is termed Tier 2, which is an assessmghtfigicdu
based surveys of the condition (e.g. riparian disturbance) or stream-level pees@ig. road density,
impacts of culver)on values. Whereas the Tier 1 assessment provides a high-level overview of the enti
SSAF area, the Tier 2 assessment provides detailed information at specific sites bagedirah
monitoring selected through a combination of statistical design and identifieditapce (e.g. of high
cultural or salmon value, see Appendix 6). The intent of Tier 2 monitiritegbetter understand the
sensitivity pressures, and impacts at a site level. This Tier 2 data can be used taémgdpeirinformation

at the landscape level, Tier 1, as well as refine and fill gaps in the Tier. Bdat@en Tier 1 and Tier 2 is

the intermediate Tier 1.5; this tier will help to better inform Tier 2nitoring. Tier 1.5 will provide more
detailed desktop assessment of fish and fish habitat. A Tier 1.5 assessment will talshedselected

for Tier 2 monitoring, and evaluated it more closely through remote sensisigvell as provide a more
detailed summary of the hydrological characteristics. Finally, Tier 3 is focussed archeg@ver time,

the learnings from Tier 3 can be incorporated into the Tier 1 and 2 assessments.

Table 1. Examples of how Tiers 1 through 3 are related and how this information may be used

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 on-the-ground
standardized methods| understanding of the Tier 1 assessment resul
Tier 3 Site specific field-base| Assists interpretation of SoV reports, and ma
data collection. provide insight into underlying causes of Tier
and Tier 2 results

The results of the Tier 1 analysis in this report are complementary to the other SSAF fisgh drabitat
projects in the Skeena Region. In the future 8@ARish and fish habitat program will include a Tier 1.5
assessment method to provide more detailed information for specific watersheds thateirg

12



considered for field-based monitoring. SSAF also employs a Tier 2 monpooigcam based on the
Canadian Aquatic Biomonitoring Network assessment protocols (CABIN, Environment Cd2adH 20
not practical to sample all 2085 SSAF watersheds, therefore watersheds are prioritiz&terfa2
monitoring through Tier 1 and Tier 1.5 assessments, after which each Nation uses theiretvas to
select streams for Tier 2 monitoring (e.g. Nations might select streams thatitmpegtance for fish
production, or for protecting their drinking water supply, or those which hsignificance to the
community for other reasonsne tool to assess some streaiashrough the Sequencing the Rivers for
Environmental Assessment and Monitoring DNA (eDNA) metabarcoding toohjumction with the
CABIN assessment protocols. The SSAF can use the Tier 1 and Tier 2 methods artd nefults
knowledge gaps, to identify further projects, and to better understand and conicaterisks to fish and
fish habitat from human impacts and climate change.

The assessment and monitoring work done under the SSAF will support the setting disBSA# fish

habitat best management practices. This will enable: 1) clear direction to land andraestecision

makers regarding appropriate trade-offs among economic and environmental vaR)esimpler

assignment of priorities for research, monitoring or direct management intervenéind;3) assignment
of local accountability for delivering specific watershed outcomes. Fish and fidlathalbjectives may

include maintaining the range of habitat characteristics to ensure adequate fishgimms for Food,

Social, and Ceremonial uses. Ongoing monitoring can be implemientdedermine trends in fish and fish
habitat and responses to resource management and environmental change.

This State of Value report focuses on the fish and fish habitat value and uses a Tier 1 assessment to
examine the risk of fish habitat degradation associated with human activities. Chapaed 3 start with
high level overview of fish populations and fish habitats (respectively)e SSAF study area (Figure 2);
specifically, the boundaries of the SSAF First Nations, and the watersheds that intersecadlitiinal
territories (see Appendix 1). Chapter 4 details the relevant current federal and provioti@ép and
legislation for fish and fish habitat. Chapter 5 introduces the Tier 1 indicatorsmia developed to
further assess pressures, watershed sensitivities, and watershed importance, including tatiphimof
the assessment methods. Chapter 6 provides a more detailed overview of each indimdiurmmarizes
the results of the analysis, including descriptive maps and interpretation of thages.nChapter 7
discusses some of the key drivers of the assessment. Chapter 8 describes curreotingpaittivities
that relate to fish and fish habitat in the region. Finally, chapter 9 investigate® potential next steps
and summarizes potential opportunities to improve monitoring and to enhdistehabitat in the SSAF
Study Area.
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Figure 2 SSAF Study Area




1.1 Report Purpose

The primary purpose of this report is to provide an overview of the currentlition of fish and fish

habitat in the SSAF area. It also provides recommendations for future monitfrfigh and fish habitat.
When combined with the further investigations and analysf the results by theSSAFthis report is

intended to help inform the array of resource management decisions thaadthe conservation and
management of fish and fish habitat in the SSAF Study Area, including bumitetl Ito: research,

inventory, and monitoring; wildlife use, role in watershed hydrologydlase including conservation;
forest and range planning and practices; major project reviews and congtifg@nmit authorizations; and
public education. This report will inform initial collaborative discussi@nsong First Nations,
Government, natural resource industries, and community stakeholders.

1.2 Report Context and Content

Fish and fish habitat monitoring and assessment is carried out to understandatieeshed pressures,
watershed sensitivities, and watershed importance as they pertain to fish and fish habitat. Ingeniou
knowledge informs the SSAF assessments through Indigenous Stewardship Projects (ISR)emadisnd
participation and leadership in the Science and Technical Committee.

This SSAF report differs from Provincial Natural Resource Stewardship Monitoring anthAssBe&port

or Cumulative Effects Framework (CEF) reports in several notable ways. Most importarnphgttuels

and indicators driving this assessment were collaboratively modified and developgdwed, and
agreed-upon by SSAF members. Secondly, this report is an example of homciptovbrk such as
Provincial CEF reports, and the Aquatic Protocol, can be improved through inchisiocal and

Indigenous knowledge.

This report provides a current condition report on fish and fish habitat. The reet an assessment
methodology that examines fish and fish habitat uggndicators of current conditions. The assessment
is based on 2018 data and methodology as outlined in the Skeena ESI Fish Habitat Asstremmdunte
2019 DRAFT 1.1. The focal area of this current condition report is the SSAF areaakypetife
boundaries of the Skeena ESI First Nations.

This report includes:

an initial high level overview of fish populations in ®8AStudy Area;

government objectives and legal tools for protecting fish habitat;

current and future potential threats to fish habitat within tt8SAFStudy Area;

an overview of Tier 1 indicators (habitat pressures, sensitivities, and importance) and associated
methods used to assess the current condition of fish and fish habitat i8 §#dStudy Area,
including any limitations of the assessment methods;

results for each indicator, including descriptive maps and interpretation of those maps;
a summary of the results and key contributing factors influencing the results; and

based on the results and other analyses outlined in this report, a summary of potential
opportunities to improve monitoring and enhance fish and fish habitat in the S&#&lly Area.

X X X
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2 Fish Populations in the SSAF Study Area - Overview

All five Pacific salmon species socké&yedorhynchus nerfapink ©. gorbuschpchum Q. ketg, Chinook
(O. tshawytschpand coho Q. kisutch) as well as anadromous steelhe&@l (nykisy are present within
the boundaries of the SSAF Study ArebZ ]« (E «}uE& ( < i1UIiBndpildvides a%emewable
economic resource worthS v[e }( u]Joo]}ve }( }ooS&kon invparicol@rxare extremely
important to the First Nations that inhabitant the watersheds in question and theksthave sustained
their existence, culture and economies for thousands of years. On av&iegsma and Nass Rivers salmon
provide well over 100,000 pieces to First Nations annually, fish that are ttiaughbll developed fisheries
throughout the watersheds. The majority of salmon production comes from a esmslbset of
watersheds within the SSFA study area. Sockeye, Chinook and coho salmon are the specieshaftchoice
sockeye have particular cultural and commercial importance (SSAF First Natesjali
communications).

Sockeye also represent most of the landed value overall in ocean and freshwater fisheripsidghe
awarded to fish harvesters for their catch) (Walters et al. 2008) but coho anddkane also heavily
harvested in ocean sport and economic fisheries, including in Alaska. Both summer-rwmésTerun
populations of steelhead are found in the Study Area, with the upper Nass watersheorsog one of

the larger stocks of summer run steelhead in B.C. (Melymick 2013). There are@i$@alxnown non-
salmonid species of freshwater fish found throughout the major basins (Skeena, Nass and Neclako) tha
make up the SSAF Study Area (McPhail and Carveth 1993; see AppeRdbident species of particular
recreational or conservation notere kokanee (non-anadromous sockeye), rainbow trout (non-
anadromousO. mykisy lake trout Galvelinus namaycughDolly VardenSalvelinus malma coastal
cutthroat trout (O. clarkii clarkjiblue listed), bull trout $alvelinus confluentudblue listed) and white
sturgeon Acipenser transmontanyused listed). Other freshwater resident fish found in the Study Area
include mountain whitefishRrosopium williamsohi burbot (ota lotg, lake chubCouesius plumbelys
peamouth chub Mylocheilus caurings pikeminrow (Ptychocheilus oregonenkisredside shiner
(Richardsonius balteatls three-spine stickleback Gésterosteus aculeatys largescale sucker
(Catostomus macrocheilydongnose suckefCatostomus catostomiisprickly sculpinottus aspét and
coastrange sculpirCottus aleuticus

3 Fish Habitats in the SSAF Study Area - Overview

While extending beyond basin boundaries to some extent, the SSAF Studsndozapasses the middle
and upper Skeena and Nass Basins, as well as the Nechako sub-basin oktheragpgr RiveiMuch of

this area has so far avoided the intensive development pressure found in manyarpematersheds in
the Pacific Northwest. Habitat is gendyalconsidered to be in relatively good condition. Linear
development and settlement are known to have affected fish habitat mesareas, but generally such
disturbance factors such as urbanization, major industrial activities, and agrectiiive been relatively
minimal to date. The exception to this parts of the Study Area intersecting the Nechako, a drainage
which contains the second largest contiguous agricultural belt in the provincewaith has been a
center for farming and cattle ranching since the earl§? 2@ntury (NEWSS 2016). Current pressures on
fish habitats in the majority of the Study Area extent are a result principally of effectslogging, roads,
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mines, and forest health agents driven by climate change, while additional paitdature threats
include oil and gas and linear development (e.g. pipelines, rail lines)cmsibfe climate change-related
affects.

The anticipated effects of climate change on fish and fish habitat (Price and Daust
2020)
Climate change the SSAF area will likely influence fish habitat via multiple pathways that will

affect water quantity and water quality in different ways based on landscape sensitivity,
physiography and watershed productivity. Changed precipitation patterns (e.g., more tiag f|
in shorter periods, less snow and more rapid snowmelt) will influence flow timing, vohgme &
duration.

Summer low flows will likely be more extreme (projected to decrease to less than half of ct
discharge). Low flows will be of longer duration in most systems (moderated by glacial me
some watersheds) as warmer air temperature increases evaporative demand. Predation ri
increases during low flows as does channel connectivity due to de-watered reaches. Wate
will interact with warmer water temperatures to impact fish habitat. Increased natural

disturbance, and consequently decreased forest cover, will also influence hydrology. Distu
removes forest cover and wildfires change soil hydrophobicity, leading to flashier systems.

Increased water temperature may decrease habitat value for vulnerable species (e.g.,
temperature sensitive species such as the interior race of sockeye salmon, including Babir
stock). Water temperature will increase in some streams and lakes, potentially movingibey
physiological limits for vulnerable fish species.

For more information on the anticipated effects of climate change on regional ecosystems,
Adapting forest and range management to climate change in the Skeena Region: Conside
for practitioners and Government staff (2044 v oJu § Z vP spov (E ]o]S¢
Wildlife: First Approximation (2016).
https://www?2.gov.bc.ca/assets/gov/environment/natural-resource-stewardship/nisiaie-
change/regional-extension-notes/skeenaen151125.pdf

4 Fish Habitat Objectives and Legal Protection

The food, social, and ceremonial (FSC) use of fish by First Nationsygegatited through the Canadian
Constitution Act (1982). These rights were affirmed as a result of the 1990 landmark Supoen ef
Canada ruling of R v. Sparrow in which the Supreme Court of Canada found that the Mudgjtsta
Nation has an Aboriginal right to fish for food, social and ceremoni@gses which takes priority, only
after conservation and over other uses of the resource. From this landmark decisionthen@ent of

1 Extensive coal-bed methane fields also exist within the S8Aly Area that could conceivably be developed at some point in
the future, although in 2012 the B.C. government rejected any coahittlane project development in the Sacred Headwaters
area.
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Canada established a fisheries program called the Aboriginal Fisheries Strategy (AFS). As amgsult, m
First Nation have AFS agreements with the Department of Fisheries and Oceans Canadah{E+O
includes resources and funding to support First Nations participation in co-management ahelivieey

of various fisheries related programs. These agreements are typically negotiated gniamall may
contain provisions for the amounts that may be fished for FSC needs, licecsopgrative management
arrangements and the delivery of scientific projects and provisions related to coaintizgenses for
obtaining access to commercial fisheries and/or other economic development opportunik€sZ003).

Management of fish habitat in the SSAF Study Area is addressed by numerque@aiions, and
supporting policies across federal and provincial agencies. The federal Department of Fishgries an
Oceans (DFO) has committed to aloigEu P} o }( ~ v }JA E oo v 8§ P Jv }( 8Z % E} p §]
habitats... through the active conservation of the current productive capacity of habitats, the restoratio
}( uP  (]*Z Z 18 8« v §Z A 0}%u v3 }(for the Rarg§etent ef Wiln] C
Habitat; DFO 2001). DFO has also committed to restore protections foaridghfish habitat, and
NeSE VPEZ v 83Z E}o }( /v ]P vipe %o }%0 ¢ ]V %0 E}i 5 ®BUAVAAZ]w}V]S}E
also promoting the recognition of rights, respect, ¢ & S]}v Vv % ESvVv E*Z]%_ ~&]*Z v
Protection Policy Statement; DFO 2019). Salmé&- ](] &K %}0] ¢ Jue 8§} "@& *S}E Vv u ]v

v ]JA E+ e+ ou}Vv %}%po S]}ve v SZ ]JE Z ]88« Y C 3I(MHp & pwpviz P
populations, maintaining habitat and ecosystem integrity, and managing #&shdadr sustainable

v (]S*_ ~t]Jo "~ ou}v W}o] C ~t/Phvivcial-&ddle Tpolicy Xobjectives are euft

complementary to federal objectives because salmon and freshwater fish (includingrsesteelhead)
rely on similar habitats. The goal of the BC projino & E *ZA § E &]*Z E] » WE}PE u Wo v
Alo (]*Z v 83Z ]E Z 13 8+Y Vv u ]v3 ]v E} pue31A%o }(PmZvevE%}ii 02510 % Z\C

AS Eez « v }eCe8 ue_ ~DK 1ii0eX D}E +% ](] iptheBlpAaddres E <u]E
aquatic organisms (i.e., fish and their habitat), water (quantity, hydrology, andyjualiream channel
integrity, and riparian areas. Provincial water management supports fisheries managementhttineug
recognition of environmental flows and other protection measures for fisbds as directed under the
Water Sustainability Act

Legal objectiveésexpressed through numerous Acts and regulations exist at the federal and provincial
levels applicable to the management of fish and their habitats, as well as to waétycand quantity.
Relevantfederal legislationincludes the Fisheries Act (1985, amended 2019), Species at Risk Act (2002),
Canada Water Act (1985), Canadian Navigable Waters Act (1985, amendgdrapagt Assessment Act
(2019), Canadian Environmental Protection Act (1999) and the Canada National ParlG0®ctTRe
Fisheries Act is notable in that it contains two key provisions on corisnand protection of fish habitat
essential to sustaining freshwater and marine fish species, and also recommends trde@igi of
cumulative effectsSection 34 of the Act lays out the key provisions for fish and fish habitat patecti
and pollution prevention, with provisions that allow the minister of DF@uiblish orders that enable the

free passage of fish where an obstruction has been developed, and that the minister detsroibe
detrimental to fish or fish habitat. The Fisheries Act also stipulate that no person shall carry onrlny wo

2 Legal objectives relating to fish habitat protection and management are formalised irceafte Acts and Regulations. Legal
objectives can apply across the province, regionally or to specific definad @gy., Wildlife Habitat Areas).
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undertaking or activity, other than fishing, which results in the death of fish (®e84) of the harmful
alteration, disruption or destruction of fish habitat (Section 25) (Fisheries Act 1985).

Relevantprovincial legislationthat directly relates to fish habitat and watershed integrity includes the
Water Sustainability Act (particularly Environmental Flow Needs, 2016), Water Protéatia{i996),
Riparian Areas Protection Act (1997), Forest and Range Practices Act (2002 WiidI(1996),
Environmental Management Act (2003), Oil and Gas Activities Act (2008), andA&afk996),
Environmental Assessment Act (2002, amended 2018), and the Environmental Management Act (2003).
Of particular noteistheP} o }( $Z % E}A]v [+ v At § E "p3 ]Jv ]o]3GZ ] 3§}
~ U}vP }SZ & SZ]vPee N vepE]vP < 8 VAJE}vu WS o (0}AY % &} 3
*SE ueU vY C %E}Z] ]S]JVP puY%]vP }( E]e0vX WZEH b § @®|EJV
supporting the Water Sustainability Act include Environmental Flow Needs (EFNFG@&8L8B review of

EFN methodologies), sustainable use, respect for First Nations Food, Social, andn@@rese and
science-based decision-making (MOE 2008). Other provincial legislation thatimiaectly relates to
protection of fish and fish habitat through preservation of general watershedgiitteincludes the
Drinking Water Protection Act (2001), Water Utility Act (1996), Drainagdy &id Dike Act (1996), and

Dike Maintenance Act (1996),Provincial legal regulations specific to fish appbriprito defined areas.

For example, oil and gas activities must not have a material adverse effect an R&heries Sensitive
Watersheds or in Wildlife Habitat Areas defined for fish.

Recent amendments to the federal and provincial environmental assessment acts create sphee for
consideration and inclusion of cumulative effects in their assessments of projects. The 28idh@ant

to the Impact Assessment Act (Canada) stipulates in sections 6 and 22 that cumulative effgdi® mu
considered when conducting a project review, and that Indigenous knowledge should faotthése
assessments. Considerations related to Indigenous cultures and Indigenous knowledge raised with respect
to designated projects are also to be considered (Impact Assessment Act Canada, 2019, Figheries Ac
1985). At the provincial level, section 25 of the Environmental Assesghoe(2018) statesZ 3§ %o} ]3] A
and negative direct and indirect effects of the reviewable project, including environmesatahomic,

e} ] oU poSpE o v Z 08Z (( 8« v A E+ pupo 3]A uPZ z2 E
inclusion of Indigenous Knowledge is not explicitly discussed in the BC EnvironAssgatment Act
(2018), section 75 details confidentiality of Indigenous Knowledge and wheroanthts knowledge may

be disclosed.

Federal and provincial-scale legal objectives that apply to fish habitat in the SSARI®dre presented
in Tabled.1.
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Table 4.1 Federal/provincial-scale legal objectives/tdgtions relevant to fisheries and fish habitat
management/protection in the SSAF Study Area (adapted from Price and [2QUT).

Species at Risk Act  Federal SARA aims to protect endangered and threatened species, tq

(Federal) provide an avenue for their recovery, and to encourage the
management of other species to prevent them from becoming
risk. SARA is supported by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC). SARA allows fo
protection of listed species and their critical habitats and for tk
development of recovery strategies

Environmental Federal / Projects meeting certain size criteria or of special concern
Assessment Provincial  require an environmental assessment certificate prior to
Certificate commencing. Assessments consider potential for significant
Requirements adverse environmental, economic, social, heritage and health

effects. Certificates can describe a wide a variety of condition
that must be met by project activities.

Environmental Provincial Enabled by the Oil and Gas Activities Act. Applies province-w
Planning and to oil and gas development on provincial crown land. This

Management regulation has provisions allowing the Minister of Environmen
Regulation to define similar categories of species, habitats and watershe

as are defined under the Government Actions Regulation (GA

Forest Planning and Provincial Enabled by the Forest and Range Practices Act. Applies prov

Practices Regulation wide to forestry activities on crown forest (and private land
within Tree Farm Licences (TFLs)); activities on woodlot licen
are not included here (see below). Provides objectives for
specific species and areas defined under the Government Ac
Regulation.

Government Actions  Provincial Enabled by the Forest and Range Practices Act. This regulati

Regulation allows the Minister of Environment to define species at risk,
ungulate species, wildlife habitat areas, ungulate winter range
and fisheries sensitive watersheds; and related objectives.

Land Act Provincial Enables legal orders defining objectives for specific areas. Of
used to translate objectives from regional land use plans to m
specific legal objectives for the same area.

Range Planning and Provincial ~ Under the Forest and Range Practices Act. Sets province wig
Practices Regulation objectives and regulations for management of crown land.
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Water Sustainability Provincial = Sets province-wide, multi-sector regulations preventing

Act significant adverse pollution and stream damage and controls
water extraction/use with a focus on environmental flow need
Provisions for the establishment of water objectives to mainta
water quality, quantity, and aquatic ecosystems. Establishes
population protection orders in specified streams that the flow
of water is oris likely to become so low that the survival of a
population of fish in the stream may be or may become
threatened.

Wildlife Habitat Area Provincial An area, with related habitat management objectives,
established to provide for the survival of a species at risk. Arg
are selected based on Identified Wildlife Management Strateg
(IWMS) policy and legally enabled by GAR and/or EPMR (wh
determine their scope of applicability).

Woodlot Planning anc Provincial  Similar to the Forest Planning and Practices Regulation, but
Practices Regulation applicable on woodlots and with some different objectives.

Regional-scale policy and legal documents add area-specific objectives. At the broadest lere| regi
land use plans call for the maintenance of aquatic ecosystems that suppalthydish habitats and
populations. Municipalities and regional districts may also enact local bylgensfor the management
and protection of fish habitats under the Local Government Act or un@amamunity Charter. Examples
of these include streamside protection bylaws, rural area tree protection bylaws, invasivesspeci
management plans, and application of environmental conditions to development permits.

5 Overview of Fish Habitat Indicators

The SSAF STC developed a conceptual model to illustrate how various processes interact to influence the
condition of fish and fish habitat in the SSAF Study Area (Appendix 3). Quaniitédiveation on the
state of these processes can be captured through relevant indicators that are measuralfferantli
levels of spatial resolution (i.e., Tier 1 and Tier 2, see Skeena ESI Fish Habitat Assessmerd Péd&edu
DRAFT 1.1). The state of the value of fish habitat in the SSAF Study Area was as28dsing0
Tier 1 indicators that are considered useful (individually and in compositeffecting the potential risk
and significance of degradation of fish habitats due to landscape pressures. Marg®fndicators have
been used to inform similar past habitat assessment exercises both in the Skegmaand more broadly
(e.g., MOF 2001; Stalberg et al. 2009; Nelitz et al. 2011; Porter €1, 2014, 20160ffice of the

t $[epnA 3[ v TiiiV WE] v Lewis <% al.iZ@FLNRORD 2017) and include the principal
indicators being used currently by FLNRORD for provincial-scale assessment of aquat&cdspart of
§Z % E}A]v [+ pupo 3]A (CER «{(P&Gnhce oA BE2016; MOE/FLNRORI. Z0&8e
indicators provide information on the potential state of fish habitat blgo more generally on ecological
functioning, water quality, and other broad environmental processes.
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Included in the full suite of Tier 1 indicators evaluated are fourteen watershed-§algsure indicators,
three watershed-scale®s v+]3]A]3C _ v lhree\@aretshed Ju%}ES v _ ] \bapedSgnE «
known or modeled fish use and production (Tablg 5.1

Table 5.1 Tier 1 fish habitat indicators.

WATERSHED PRESSURES

Road Density The total length of roads divided by total aquatics assessment ur
area (km/knd).

Road/Stream Crossing Densi Total number of road/stream crossings (i.e., culverts & bridges)
divided by total aquatics assessment unit area (knfjkm

Road Density near Streams The total length of roads within 2100m of streams divided by total
aquatics assessment unit area (kmAm

Road Density on Steep Slope The total length of roads present on steep slopes (>60%) dividec
total aquatics assessment unit area (kmAm

Equivalent Clearcut Area (EC Percentage of total area of an aquatics assessment unit that is
considered comparable to a clearcut forest.

Young Second Growth Fores Percentage of total area of an aquatics assessment unit that is
compromised of regenerating young second growth stands (<80
years old).

Riparian Disturbance Percentage of a 30m riparian buffer zone around all streams in a
aguatics assessment unit that has experienced recent human or
natural disturbance (i.e., fire, insects)

Total Land Disturbance Percentage of aquatics assessment unit that has been disturbed
from human activities or natural events (i.e., fire, insects)

Dams and Impoundments Number of identified large dams and impoundments withim
aguatics assessment unit

Water Licenses Number of water licenses/points of diversion (PODs) within an
aguatics assessment unit
Groundwater Wells Number of groundwater wells within an aquatics assessment uni

Water Allocation Restrictions Number of water allocation restrictions within an aquatics
assessment unit.

Mines Number of mines present within an aquatics assessment unit.

Point Source Pollution Number of pollutant point sources within an aquatics assessmen
unit.

WATERSHED SENSITIVITIE

Low Flow Sensitivity Percentage of streams considered seasonally low flow sensitive

(summer sensitive, winter sensitive, or both summer & winter
sensitive in an aquatics assessment unit.

Drainage Density Ruggednes The dimensionless product of drainage density (stream length pe
aquatics assessment unit area - kmArand total elevation relief
(the difference between the highest and lowest points in an aqua
assessment unit - km).

Lakes and Wetlands Percentage area of mapped lakes and wetlands within an aquati
assessment unit.
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WATERSHED IMPORTANCE

Salmonid Habitat Total length of known or inferred salmonid habitat within an
aguatics assessment unit.

Salmon Spawning Total length of mapped salmon spawning streams within an aquz
assessment unit (by species and combined).

Salmon Escapement Recent (2012017) average escapement of salmon at SSAF Stuc
Area monitored indicator streams (Skeena & Nass Basins only).

In the next section, the approach to assessing each indicator is explained in motéaletdp reviewers
of this report interpret the results. For more insights into the Tier 1 fish fistd habitat assessment
indicators and data sources also refer teetSkeena ESI Fish Assessment Procedure 2018 (Dih
Appendix 4 provides a summary of the methodologies used for deriving each of thefiElerhabitat
indicators presented in the report, as well as a description of the supporting geodatabesieped for
the project.

6 Assessment Results for each Indicator

The following section provides a high-level summary of the state of the valushadrd fish habitats in
Aquatic Assessment Units (AUs) within the SSAF Study Area, based on the re@diSiéor1-level
indicators. Assessment results for each indicator are presented with maps, a brief descoiptiom
indicator, a key to interpreting the results, and commentary that describes and elaborptes the
results with a discussion of what the indicator results mean in regard to the current stésh dfabitat
across the SSAF Study Area and within the territories of the SSAF Firss Metgmssment units are third
order watersheds at a scale of 1:50,000.
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Watershed Pressure Indicators:

6.1 RoadDensity

Indicator This indicator reports the total length of roads (km) in an aguatics assessmer
Description: (AU) divided by the total net area (Kphof the AU (net AU area excludes large lal
water, and glaciers/ice in the AU area calculation). Road length informati
EJA (E}lu 3Z % E}A]v [+ }ve}o] & Z} + o0 C (
FTEN, OGC, and RESULTS in-block roads layers. BC Willlffe SerD Z]v
hand line fire guards data are also included. Risk ratings for road densities d
(E}u 8Z t]jJo ™~ ou}v W}o] C v W ]J(] ™ ou}v &}ueE
on salmon habitat summary report cards (Fisheries and Oceans Canada
Porter et al. 2013, 2014).

Interpretation x Road densities < 0.4 km/Krare considered lower risk for fish habitat degradati
Key: (green)
x Road densities 0.4 1.2 km/knt are considered moderate risk for fish habitat
degradation (yellow)
x Road densities > 1.2 km/Krare flagged as higher risk for fish habitat degradat
(orange)

Assessment  x See Figure 6.1
Results:

Commentary:

Road density can affect botlater quantity and water quality as it can influence peak flow, low flow,
and water temperature by increasing surface runoff and modifying subsurface flows (MeehgVIO®H
1995a; Smith and Redding 2012). Roads may also increase coafseamtliment delivery to streams
depending on surficial geology and terrain stability. Eroded fine sediments can lyededisered to water
courses during wet periods, where they can cover salmonid spawning redds, reduenatkyn of
incubating eggs and increase turbidity which reduces foraging success for juveniles (Meehan 1991).

The highest densities of roads are found within the central and southeastern portidhs 8tudy Area

with many AUs in these areas flagged as being at high risk from roads. Extensive areaw wotdlo

densities (i.e., unflagged AUs) are present within the mountainous and neonete northern and
southwestern portions of the Study Area. While there are flagged high road density AUs allitBSAF

First Nation territories areas with the highest road densities are most concentrated watitories of

the Nee-Tahi-Buhn Indian Band, Lake Babine Nation, Witset, Skin Tyee Nafign,uA S[ v & E+3 E §]}vL
Gitanyow Hereditary Chiefs, and ((] }( $Z t [ Highé[roal densities are less common in

AUs within the territories of the Gitxsan Hereditary Chiefs and the Gitwangak. It shoutddakthat not

all roads are well captured in the provincial roads inventory, as some smaller foreiseserads may be

missed within the mapping.
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Figure 6.1 Road density ratingsSSAF Study Area
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6.2 Road/Stream Crossing Density

Indicator This indicator reports the total number of road/stream crossings (#) in an aqt
Description: assessment unit (AU) divided by the total net areaZjkof the AU (net AU are
excludes large lakes, water, and glaciers/ice in the AU area calculation).
locationinffEu §]}v ]+ E]JA (E}u 3Z % E}A]v [+ }ve
combines DRA, TRIM, FTEN, OGC, and RESULTS in-block roads layers,
Jvd e S]vP «SE u Jv(}EuU 3]}v ]+ E]A (E}u 8:
network. All FWA streams are used for analysis, including intermittent
indefinite streams. Risk ratings for stream crossing densities derives fror
% E}A]V [+ <u 8] pupo 3]1A  (( E+ e+ FNROBD\2MHS
Separation of the SSAF Study AleaS} ]¢S]v § ~} ¢S 0o_ v "]v§
]1(( & v8] o E]el & S]vPe ]- . v *]Pv S]}ve
Freshwater Ecoregions layer.
Interpretation ~ } S o_ he
Key: X Stream crossing densities < 0.4 #Aare considered lower risk for fish habit at
degradation (green)
X Stream crossing densiti@s4 t 0.8 #/knt are considered moderate risk for fish
habitat degradation (yellow)
x Stream crossing densities).8 #/kn¥ are flagged as higher risk for fish habitat
degradation (orange)

NvSs EJ}E_ he

X Stream crossing densities 168#/km?are considered lower risk for fish habitat
degradation (green)

X Stream crossing densitiesl®. t 0.32#/km? are considered moderate risk for fist
habitat degradation (yellow)

X Stream crossing densities 382 #/km? are flagged as higher risk for fish habitat
degradation (orange)

Assessment  x See Figuré.2 (Coastal AUs) and Figure 6.3 (Interior AUS)
Results:

Commentary:

Road/stream crossings can affecater quantity and water quality as they represent a potential focal
point for local sediment and intercepted flow delivery, as well as representing a potgyeical
impediment to connectivity of fish populations (Marshall 1996; Harper and Quigley; BC MOF 2001).
A higher density of stream crossings in a watershed is generally indicative of potegrigiter risks of
excess fine sediment inputs although these risks will be dependent on the construgimii ., open
box vs. closed box culverts), as well as the condition of stream crossing struct@es1@d5a, b; Smith
and Redding 2012).

The pattern for road/stream crossing density in the Study Area mirrors that for deadity in general

with the highest road/stream crossing densities found within the central and sastlern portions of the
Study Area with many AUs in these areas flagged as being at high risk fromtrezad/€rossings.
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Extensive areas with low road/stream crossing densities (i.e., unflagged AUs) are present within th
mountainous and more remote northern and southwestern portions of the Study Arest &eas of the

"Sp ¢ E Jve] E "~} 3 0_ E Pv E o00C }ve] E o}A E]I JE &}
limited number of flagged AUs). While there are flagged high road/stream crossing density AUs Within al
Skeena First Nation Territories, areas of highest road/stream crossing densities areomusitated

within territories of the Nee-tahi-Buhn Indian Band, Lake Babine Nation, Witset, Tgkie Nation,

Gitanyow Hereditary Chiefsf §[*puA §[ v &]E+3 E 3]}vU v K((] }( 8Z t §[-pA
road/stream crossing densities are less common across the territories of the Gitxsan Her€ditzfg;

and Gitwangak.
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6.3 Road Density near Streams

Indicator This indicator reports the total length of roads (km) within 200m of streams il

Description:  aquatics assessment unit (AU) divided by the total net ared)(kfrithe AU (net AL
area excludes large lakes, water, and glaciers/ice in the AU area calculation)
location/length Jv(}@Eu 8]}v ]+ E]A (E}u 3Z % E}A]v |
which combines DRA, TRIM, FTEN, OGC, and RESULTS in-block roads layers
adjacent stream locatiodv (}Eu 3]}v ]+ EJA (E}u $Z % E}A
network. All FWA streams are used for analysis, including intermittentretedinite
streams. Risk ratings for road densities near streams derf\@&s}u SZ %o
Aquatic Cumulative Effects Assessment Protocol (MOE/FLNRORD 2016).

Interpretation x Road densities near streams €®km/kn?are considered lower risk for fish
Key: habitat degradation (green)
x Road densities near stream€8.t 0.16 km/kn? are considered moderate risk fo
fish habitat degradation (yellow)
x Road densities near stream 3.6 km/kn? are flagged as higher risk for fish
habitat degradation (orange)

Assessment  x See Figuré.4
Results:

Commentary:

Roads near streams may contribute greater amounts of sediment to streams affeciieg quality,
stream bed morphologyphysical surrounding)and biota(watershed productivity)(Carson et al. 2009).
The extent of road effects on erosion and sediment transport processes will depend on precipitdtion, so
texture, road construction and maintenance practices (Gucinski et al. 2001; Garabn2009). Roads
adjacent to streams may also directly impact other ecological services and functions proyidgalrian
areas such as shade or provision of organic material including large wood.

Roads constructed near strearase an issue throughout much of the central and southeastern portions

of the Study Area with many AUs in these areas flagged as being at high risk for daiindixtensive

areas with low road densities near streams (i.e., unflagged AUs) are present within the mountainous and

more remote northern and southwestern portions of the Study Area. While there are flaggeddad

densities near streams for AUs within all Skeena First Nation Territories the areghastltoncern are

most concentrated within territories of the Nee-tahi-Buhn Indian Band, Lake BabimenNWitset, Skin

dC E $]}vU t §[+pA [ v &) E 3 Heredlithw\Chig®) v@IAK((] }( 8Z t S[*pA S[ v
There are generally lower road densities near streams in AUs within the territories of tkeaiGit
Hereditary Chiefs and the Gitwangak.
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Figure 6.4 Road density near streams ratingSSAF Study Area.
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6.4 Road Density on Steep (Potentially Unstable) Slopes

Indicator This indicator reports the total length of roads (km) on steep slopes (> B0%)

Description:  aquatics assessment unit (AU) divided by the total net ared)(kfrithe AU (net AL
area excludes large lakes, water, and glaciers/ice in the AU area calculation)
o} 38]}vlio vP3Z Jv(}Eu §]}v ]+ EJA (E}u 3Z % &
which combines DRA, TRIM, FTEN, OGC, and RESULTS in-block roads lay
S EE ]Jv *0}% JV(}EuU S]}v ]- E ] 4 25n( @3alutisiz Digia
Elevation Model (DEM). Risk ratings for road densities on steep slopes derive
§Z % E}A]v [+ «<p §] pupo SJA  (( 8+ ++ FANRORI
2016). Slope steepness here is used as a surrogate for slope stability as actuagn
of terrain stability is currently available only at local scales for a lenitember of
watersheds in the province. A presumption of increased instability for slopes :
slope has traditionally been used in BC (FPB 2017), although with recaghaicthe
potential impacts relative to slope will likely be different on tloast vs. the interior.
Until regional-scale scale terrain stability maps become available for broaade
densities on slopes >60% can represent a surrogate criterion in relation tditkn
risk on unstable soils in the SSAF Study Area.

Interpretation x Road densities on steep slopes @@km/km?are considered lower risk for fish
Key: habitat degradation (green)
x Road densities on steep slope®®.t 0.12km/kn? are considered moderate risk
for fish habitat degradation (yellow)
x Road densities on steep slopes $X0km/km? are flagged as higher risk for fish
habitat degradation (orange)

Assessment  x See Figuré.5
Results:

Commentary:

Roads on steep (unstable) terrain can affeater quality by increasing the likelihood of mass wasting by
undermining or loading slopes, by saturating soils, and by reducingosdilnetworks (Sawyer and
Mayhood 1998; Gustavson and Brown 2002; Jordan 2002; Jordan et gl. Ro&ds on steep slopes can
alter surface drainage patternplfysical surroundinyjand divert subsurface flow to the surface increasing
the chance of soil saturation and gully erosion (Pike et al. 2007).

Road density on steep slopes does not appear to be an issue anywhere within the Study Areaas only
AUis flagged as being at moderate risk for this indicator and none at high risk. The maijaltis in the

Study Area are not flagged, meaning they road densities on steep slopes kbhi2kand are therefore

not considered a focus for management attention. This situation may be reflectiveurhiber of things

in combination: 1) §Z & {rat pduch steep slope in highly forested contexts inside the Study Area
boundary,2) licensees may generally avoid steep slopes due to increased costs, and 3) pedsaps
importantly, for many of the Timber Supply Areas (TSAS) in the interior (infai@au in particular)

slopes oveA0% are removed from the Timber Harvesting Land Base (THLB) in the Timber Supply Review
(TSR)%e EE} seU =+ 0] ve =« }v[3 3§ theseSgteBpaEsiopes (Nichols 2019.). A combination
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of economic considerations and good management is likely responsible for theathjmiesence of road
construction on steep slopes across the Study Area.

33



Road Density on
Potentially Unstable
Slopes (>60%)
(km/km2) - 2018

RdSteepSlopes_Den...
Il Low (<=0.06)

Medum (>0.06 1o
<=0.12)

B High (>0.12)

Boundaries

O ESI SSAF
Boundary

Aquatics

0 Assessment Units
(FWA Assessment
Units)

0 50 km
)

Cha . FUh. Vb AT AN A | e o bWV A SRR Se10_30T138

Figure 6 5 Road density on steep slopes ratingSSAF Study Area.

Date: 20201103

34



6.5 Equivalent Clearcut Area (ECA) (peak flow impacts)

Indicator This indicator reports the percentage of the total area of the aquatic assessmen

Description:  (AU) that is considered hydrologically equivalent to a clearcut forest (EGst
Z @A 3 JVv(}EuU §]}v ]- E]A (E}u 3Z % E}A]v |
additional harvesting information from the FAIB Consolidated Cutblocks, RES
FOWN and various Human Development layers. Risk ratings for ECA are derivt
§Z t]lo ~ ou}lv W}o] C v W ]J(] " ou}v &}E g
salmon habitat summary report cards (Fisheries and Oceans Canada 2005, P«
al. 2013, 2014).Separation of the SSAF Study fvesa} ]*S]v § A } 8 o _
regions for application of distinct regional hydrologic recovery curveddovation of
ECA values (as described in MOE/FLNRORD 2019) is based on designations v
%% E}A]v [+ h &E +ZA § E }E& P]}ve 0 C EX

Interpretation x ECAs 45%are considered lower risk for fish habitat degradation (green)
Key: ECA45 -20 %are considered moderate risk for fish habitat degradation (yello'
ECAs > 20% are flagged as higher risk for fish habitat degradation (orange)

xX X

Assessment  x See Figuré.6
Results:

Commentary:

ECA is a modeled metric that attempts to define the relative hydrologic impdowfoly major forest
disturbance (e.g., clearcutting) comparedamature intact forest canopy. ECA reflects complex changes
in flows (vater quantity) resulting from changes in canopy precipitation interception, evapotranspiration,
snow melt dynamics, and runoff after disturbance (Sawyer and Mayhood E@&on and Horel 2007;
Winkler and Boon 2015). High ECAs can potentially result in increases to peakritbwabsequent
disruption of fish habitatsphysical surroundings(MOF 2001; Smith and Redding 2012).

The highest ECAs are found within the southeastern portions of the Study Area wighAtanin these

areas flagged as being at moderate or high risk from logging impacts oriipsak Extensive areas with

low ECAs (i.e., unflagged AUs) are present within the mountainous and more reorthern and
southwestern portions of the Study Area. AUs with higher ECAs are found principallythétténritories

of the Skin Tyee Nation, Witset, Nee-TapiZv /v ] v v U t §[+pA [ v &]E+3 E §]}vU
t S[¢pA S[ vU v > | JECAE agd generally lower across AUs within the territories of the
Gitwangak, Gitanyow Hereditary Chiefs, and Gitxsan Hereditary Chiefs.

There are a number of AUs indicated as having insufficient data, due to lack of supporting VRI data for
calculating ECA (i.e., >50% of AU has VRI unreported). ECA condition is therefore unknown for AUs in
these areas, which are found within the territories of the§[* uA 3[ v & ] E «§ the SkipvTyee

Nation in the south, and the Gitwangak and Gitxsan in the west
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6.6 Young Second Growth Forest (low flow impacts)

Indicator This indicator reports the percentage of the total net area of the aquatic assess
Description:  unit (AU) that is represented by young second growth forest (< 80 years old) (n
area excludes large lakes, water, and glaciers/ice in the AU area calculation).

P Jv(}E&u §]}v]e E]A (E}u pe&&. % E}A]v [+ sZ/ o

Interpretation No risk classifications have been developed for mapping of thisaitwd as the

Key: science/understanding around the degree of potential low flow impacts fi
regenerating forests is still uncertain. Instead the percentage of young second g
(<80 years) within SSAF Study Areas AUs is simply mapped as a changing
intensity colour ramp ranging from dark green (lower % of young segomith) to
red (higher % of young second growth) with an assumption that a greater perce
of young second growth represents a potentially greater risk to fish habitats.

Assessment  x See Figure 6.7
Results:

Commentary:

Evidence from the US Pacific Northwest indicates that rigorously regenerating foresttiplagtaan
reduce summer stream flowsvater quantity) relative to mature and old growth forest (Hicks et al. 1991;
Jones and Post 2004; Perry et al. 2017; Grosdahl et al. 2019). Wiakk$rmasformation of mature and
old-growth forests through past and ongoing logging practices may caotgrito summer water yield
declines Water quantity) over large basins and regions, reducing stream habitats, and exacerbating
stream warming (Post and Jones 2016; Gronsdahl et al. 2019). Data arel lmftenay suggest the
beginning of a significant second growth effect on low flows beginning ahdr@5 years, a maximum
effect at 50 years, and cessation at approximately 75-80 years (D. Tripp, pers.)cBbomevaluation
within the SSAF Study Area we have identified the extent of forest within amgédl< 80 years to reflect

the general extent of this potential forest regrowth effect on summertime low fldwsther research is
required at both stand and catchment levels to more accurately clarify the time scales and specific
conditions under which reductions in low flows would occur (Grosdahl 2048). Low flow responseiliv
conceivably vary with climate, elevation, and the physiology of the dorines species (Grosdahl et al.
2019).

AUs with the greatest extents of young regenerating second growth forest (<80 y&gasenfound within

the central and southeastern portions of the Study Area. Young second growth isgestept within the
mountainous and more remote northern and southwestern portions of thelysArea. While there are
areas of extensive young second growth found within all Skeena First Natidartes AUs with higher
percentages of young second growth are most concentrated within territories of the Lake Bakime Na
K((] }(3Z t &[*puA [ vU t §[+pA Nefe-tah&BaEnr fndansgandUSkin Tyee Nation, and
Witset representing a past legacy of extensive recent logging in a large proportioe 8fudy Area. AUs
with extensive stands of young second growth are less common across the territories of th@nGitx
Hereditary Chiefs, the Gitanyow Hereditary Chiefs, and the Gitwangak.
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6.7 Riparian Disturbance

Indicator This indicator reports the percentage of the total stream length within an aqt

Description:  assessment unit (AU) that has been disturbed (by natural causes or human ac
The extent of disturbance is derived from an intersection of stream lines wél
% E}A]V [+ ue3}u Z A 0}%u v3[ 0 C & AZ] Z ]v }(
years) and historic disturbance data from various sources (Current and Histori
Perimeters), Tantalis, OGC, BTM, FAIB Consolidated Cutblocks, and VRI
disturbance) layers) while the intersecting stream location informatioleiszved from
§Z % E}A]v [¢ iWli< &t +3E u v SA}EIX o0 &t
including intermittent and indefinite streams. For double line riverstlieeibank has
disturbance within 30m, the river main flow centerline length (approx.) is amuas
disturbed. Disturbance is reported in hierarchical order: if there are mull
overlapping disturbance types, current human disturbance is reported first,
historical human disturbance, then any natural disturbance. Risk ratings for rip
disturbances (preliminary categorizations) derive from the derives from the
AN oulv Wlo]l] € v W ](] ™ ou}v &}upv S]}v[en saimoo
habitat summary report cards (Fisheries and Oceans Canada 2005, Porter et al
2014) E}3 3Z 8 (}E& 8Z % E}A]v [+ pEE v E]A 3]
fire, and pine beetle disturbance is included in the assessment, which means th
disturbance is probably over-predicted, as riparian disturbance is only consider
issue when the trunk of the tree is removed, which is not the case in manyafik:
non-harvested pine beetle forest. Furthermore, this disturbance dataset uses he
boundaries, and does not consider riparian reserves inside harvest boundaries
new provincial CE assessment, running in 2020, will exclude fire, misaatbance
and riparian reserves. This will likely change the future representation of rip
disturbances in the Study Area considerably.

Interpretation x Riparian disturbance < 5%considered lower risk for fish habitat degradation
Key: (green)
X Riparian disturbance 515%is considered moderate risk for fish habitat
degradation (yellow)
X Riparian disturbance $5%is flagged as higher risk for fish habitat degradation
(orange)

Assessment  x See Figuré.8
Results:

Commentary:

Riparian areas are important as they can affect channel morphopgsical surroundingsand aquatic
habitats (vatershed productivity) through the provision of large wood. Riparian areas also influence
water quality, provide shade, and are sources of food and nutrients to aquatic ecosystdins.
maintenance of these functions and services depends upon intact riparian areas gMd&91;
Gustavson and Brown 2002). Multiple factors contribute to riparian conditicliding watershed area,
distribution and types of vegetation, regulatory compliance, vegetation disturbanas, dod structure
(Stalberg et al. 2009). As the portion of streams that are disturbed (by various factwegses, so does
the risk of surface erosion and mass-transport of sediment during heavy precipitation ev@rs1995a,
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1995b). When riparian vegetation is lost, stream channels are weakened duelaxthof root structures,
and intensified surface erosion and mass-wasting are common outcomes.

Areas of high riparian disturbance are present throughout the entire south-central amntesstern
portions of the Study Area (i.e., almost all AUs in these areas are flagged as high catinmthat 45%

of defined riparian areas within an AU may have been disturbed). Conversely, ripariabatistiis rated

as primarily low risk (i.e., <5% disturbed) in AUs in the northern and westetiormof the Study Area.
All SSAF First Nations have AUs with extensive amounts of riparian disturbahdége hyreatest
proportion of high risk flagged AUs are found within the territoéshe Lake Babine Nation, Office of
§Z t S[*pA S[ vU t S[+pA 5[ We&jam-BuhE I¥diaw Band, Witset, and Skin Tyee Nation
While still having many highly impacted AUs there are a greater proportiédie that are not flagged
for risk for this indicator (i.e., <56% riparian disturbance) within the territoofethe Gitxsan Hereditary
Chiefs, the Gitanyow Hereditary Chiefs Office, and the Gitwangak.
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Figure 6.8 Riparian disturbance ratingsSSAF Study Area.
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6.8 Total Land Disturbance

Indicator This indicator reports the percentage of the total area of the aquatic assessmer
Description:  (AU) that has been disturbed (by natural causes or human actions). The ext
]*SUE v ] E]JA (E}u 3Z % E}A]v [+ pe3}u

incorporates current (within last 20 years) and historic disturbance data from va

sources (Current and Historic Fire Perimeters), Tantalis, OGC, BTM, FAIB Cons

Cutblocks, and VRI (insect disturbance) layers). Disturbance is reported in hiera

order: if there are multiple overlapping disturbance types, current humstuance

is reported first, then historical human disturbance, then any natural disturbance

Interpretation No risk classifications have been developed for mapping of thisaitwd as the
Key: science/understanding around the degree of impacts to fish habitats from diffe
levels of general land disturbance is still uncertain. Instead the percentage of tota
disturbance within SSAF Study Areas AUs is simply mapped as a changing
intensity colour ramp ranging from dark green (relatively lower %isiticbance) to
orange (relativel higher % of disturbance) with an assumption that a gre:
percentage of total land disturbance represents a potentially greater risk to

habitats.
Assessment  x See Figuré.9
Results:
Commentary:

Land development and natural disturbances within a watershed influence aquatic ecosysemstiple
pathways. Large scale disturbances can result in changes to forest canopy, rainfall irdaraeptioff,
and stream flow Water quality and quantity) and generate cumulative impacts through sediment
generation, and introduction of contaminants that can affect aquatic habitatggrshed productivity)
(Poff et al. 2006; Stalberg et al. 2009). Multiple elements of land thahae (changes in land cover
composition, configuration, and connectivity of impervious areas) willehateracting and often
unpredictable effects on the biophysical environment (Alberti et al. 2007).

The areas of greatest total land disturbance are within the central-eastern and southeastéompof

the Study Area with many AUs in these areas showing overall disturbance from past énaviamnnatural

factors as being >75%. Extensive areas of the northern and western sections of the StudyeArea ar
however, relatively undisturbed (i.e., <25% disturbance). Skeena FirshNeatitories with the highest

levels of total land disturbance include the Lake Babine Natiah, tK ((] }( 8Z t §[*pA §[ vU
t S[¢pA 3[ v &]E NeeRaBi]Buhd Indian Band, and Skin Tyee Nation. A greater proportion of
relatively undisturbed AUs is found within the territories of the Witset, Gitanyow HereditaeysCbffice,

Gitxsan Hereditary Chiefs, and the Gitwangak.
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6.9 Dams and Impoundments

Indicator This indicator reports the total number of human caused dams in the aq

Description:  assessment unit (AU®x} S]}ve }( ue & E]JA (E}u §3Z %
WHSE_WATER_MANAGEMENT.WRIS_DAMS_PUBLIC_SVW layer and does
natural dams, such as those created by beavers.

Interpretation  No risk classifications have been developed for mapping of this indicator asghssec
Key: of potential impacts to fish habitats from dams may be highly variable (depgruh
the size/type/operations of the dam as well as its location in the watershed)
difficult to predict. No attempt in this report has been made to weight the risl
particular dams. Instead the number of dams within SSAF Study Areas AUs is
mapped as a changing relative intensity colour ramp ranging from dark gneetams
present) to orange (relatively higher number of dams present) with an assamy
that a greater number of dams represents a potentially greater risk to fish habite

Assessment  x See Figuré.10
Results:

Commentary:

Dams can impact aquatic ecosystems by altering and fragmenting fish habitaismatie) and their
impoundments can affect volume and timing of downstream flowatér quantity), alterwater quality,
simplify channel morphologyplysical surroundings and create barriers or impediments to fish
movement (Meehan 1991). Restricted access to spawning streams and/or lakeaveanamsequent
impacts to fish survival and productivity (Stantec 2007) and impact overall populatiopativity.

Only asmallvpu & }( ue ~o EP v}uPZ &} ] v8](] A]8Z]v SZE % E}A]v
present within the Study Area. The majority of AUs in the Study Area are undammed. Daariseba

constructed most commonly within the central areas of the Study Area, including concentragtianthe

major communities of Hazelton, Smithers, Houston and Burns Lake. While the uathen of dams in

the Study Area is small there are dams present within the territories of most SSA¥afiwss, including

the Gitxsan Hereditary Chiefs, Witset, Skin Tyee Nation, Lake Babine Nation, Nee-tahi-BuhBaimdian

t $[uA 3[ v &]E+3 E 3]}vU K((] }( 8Z t §[epA S[ vU v ']3A vP IX E}
territory of the Gitanyow Hereditary Chief
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Figure 610 Number of damst SSAF Study Area.
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6.10 Water Licenses

Indicator This indicator reports the total number of water licenses in the aquatic assess
Description:  unit (AU). Locations of water license points of diversion (PODs) are démivedhe
% E}A]v [+ t,~ zt d ZzD E ' D EdXt>"zWkya>/ E z/

Interpretation  No risk classifications have been developed for mapping of this indicator asghesec

Key: of potential impacts to fish habitats from licensed surface water volume allocatic
difficult to determine as there may be mismatches between licensed allocation:
actual water use. Seasonal water use is asoore critical pressure than overs
licensed annual use and this is generally difficult to ascertain. Recognizir
weakness in the available information the number of water licenses represe
coarse surrogate measure of potential water use. The number of water licenses
SSAF Study Areas AUs is simply mapped as a changing relative intensityaogto
ranging from dark green (no water licenses present) to red (relatively higher nu
of water licenses present) with an assumption that a greater number of water lice
represents a potentially greater risk to fish habitats. However, a single largstirad
license may pose a greater hazard and this should be investigated at the Tier 1.
which  can be investigated with the Northwest Water Ti
(https://Inwwt.bcwatertool.ca/). No attempt is made to weight the potential pressur
from individual water licenses based on allocated volumes. More det:
examination of the quantity and timing of actual water removals will needbéc
carried out to better determine the impacts of licensed allocations on aquatic va

Assessment  x See Figure 6.11

Results:

Commentary:

Water withdrawal includes data on points of diversion (PODs) which is an indi¢atoman caused water
removal. Heavy allocation (and presumed use) of both surface and hydraulicatlgcted subsurface
water for human purposes for a variety of consumptive and non-consumpises (e.g., domestic,
industrial, agriculture, power, and storage) from PODs within a watershed can affect figathath
critical times of year by reducing instream flowgater quantity) to levels that could constrain physical
access to spawning and rearing habitats or potentially dewater fish redds. Reductibathisurface
water and ground water supplies can also increase water temperatures with resultant ingpealisfish
life stageswater quality, Richter et al. 2003; Hatfield et al. 2003; Douglas 2006).

The highest number of water licenses are concentrated in the central area of the Study Area, particularly
around Smithers and to a lesser extent around the communities of Hazelton, Houston and Burns Lake, as
well as in some agricultural areas in the southern portion of the Sfudg. Most of the Study Area is
considered relatively water abundant at present and license withdrawals likelptdmurrently represent
asignificant factor in the Study Area, save in select watersheds such as the Bulkley Valley. However, with
climate implications, this may change. For example, new initiatives to prodwtaaitar Vanderhoof
represent a potential new user in the Study Area as temperatures may become increasinghaliero

for agriculture. Across SSAF First Nations a greater number of current water licensessarg jor the
territories ofthe K ((]  }( 8Z t 3[*uA 3[ vU t §[*pA NeetahBdEn ndimnsgandUSkin

46



Tyee Nation, and Witset while fewer water licenses are found within the territmfethe Gitanyow
Hereditary Chiefs, Lake Babine Nation, Gitxsan Hereditary Chiefs, and Gitwangak.
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6.11 Groundwater Wells

Indicator This indicator reports the total number of groundwater wells in the aqu
Description: assessment unit (AU). Locations of ground water wells deff\@st u $Z %o @
WHSE_WATER_MANAGEMENT.GW_WATER_WELLS_WRBC_SVW layel

Interpretation  No risk classifications have been developed for mapping of this indicator asghesec

Key: of potential impacts to fish habitats from licensed groundwater volume allocsii®
difficult to determine as there may be mismatches between licensed allocations
actual water use. Seasonal water use is also a more critical pressure than «
licensed annual use and this is generally difficult to ascertain. Recognizir
weakness in the available information the number of groundwater wells represe
coarse surrogate measure of potential water use. The number of groundwater
within SSAF Study Areas AUs is simply mapped as a changing relative intémgit
ramp ranging from dark green (no groundwater wells present) to red (relatigher
number of groundwater present) with an assumption that a greater numbe
groundwater wells represents a potentially greater risk to fish habitats. No atterr
made to weight the potential pressures from individual groundwater wells bage
allocated volumes.

Assessment  x See Figure 6.12
Results:

Commentary:

Released groundwater provides much of the base flow for many streams during pesfotbw
precipitation, or during winter when precipitation is locked up as snow or icejngkeater inputs also
ameliorate extreme surface water temperatunedter quantity and quality AEWG 2016). Many species
of stream and lake-dwelling fish use groundwater upwelling areas as thermal refggiamer, spawning
habitat, or holding habitat during migrations (Baxter and McPhail, 1%68gersen et al., 1999; Austin et
al. 2008 as cited in AEWG 2016). Pressures on groundwater comes frastryndhunicipalities, farms
and homeowners that need access to groundwater from regional aquifers to meeesta and non-
domestic water needs. Groundwater allocations/use cannot be determineetmldRegardless, water
extraction metrics should include some measure of potential groundwatdrdvéwal, even if only a
simple measure like the number of wells.

The greatest number of groundwater wells are concentrated in the central area of thly 3iea,

particularly around the communities of Smithers and Houston and to a lestemt around the Hazelton
and Burns Lake. Groundwater wells have not been drilled within the majofitthe Study Area.
Groundwater wells are present within the territories of all the SSAF First Nation
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Figure 612 Number of groundwater wellst SSAF Study Area.
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6.12 Water Allocation Restrictions

Indicator This indicator reports the total number of water allocation restrictions in the agt

Description:  assessment unit (AU). Locations of water allocation restriction points derives frol
% E}A]v WHSE_WATER_MANAGEMENT.WLS WATER_RESTRICTION.
layer.

Interpretation  No risk classifications have been developed for mapping of this indicator asghssec
Key: of potential impacts to fish habitats from individual water allocation resuitdi is
difficult to determine. Recognizing the weakness in the available informdkien
number of water allocation restrictions represents a coarse surrogate measu
potential water use issues; local knowledge and a Tier 1.5 assessment may |
complete this data layer. The number of water allocation restrictions within ¢
Study Areas AUs is simply mapped as a changing relative intensity remtguranging
from dark green (no water allocation restrictions present) to red (relativeliaenic
number of water allocation restrictions present) with an assumption that a gre
number of water allocation restrictions represents a potentially greater risk to

habitats.
Assessment  x See Figure 6.13
Results:
Commentary:

Many small streams in BC are fully recorded or fully allocated meaning watey Swaper quantity) is

now severely limited, and naturally some streams go completely dry in the sartftolemy 2015)A
Water Allocation Restriction set by the province is a supply state that indicatesy raraalways full
allocation of water from a stream for human use. FLRR&aff will put water allocation restrictions on

a stream or an aquifer to alert other staff to current or potential water allocation concerns, ranging from
a possible water shortage to water fully recorded with suggested limitations on further wateritperm
licensing.

The greatest number of formal Water Allocation Restrictions that have bedredppy the province are
within AUs in the central portion of the Study Area, particularly around the communities of Smithers and
Houston. There are no Water Allocation Restrictions in place for the majority oinAbls Study Area.
Water Allocation Restrictions have been placed for AUs within the territoriestbieaBSAF First Nations,
although the total number of restrictioris very small within the territories of the Lake Babine Nation and
the Gitanyow Hereditary Chiefs Office.
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Figure 613 Number of water allocation restriction pointd SSAF Study Area.
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6.13Mines

Indicator This indicator reports the presence of mines in the aquatic assessment unit
Description:  Locations of mines derive6E}u $Z % E}A]v [
WHSE_MINERAL_TENURE.MINFIL_MINERAL_FILE layer.

Interpretation  No risk classifications have been developed for mapping of this indicator asdhesec

Key: of potential impacts to fish and fish habitats from individual mines can bieultfto
determine as this can be highly variable based on mine size, type, operatidn
mitigation efforts. Recognizing the weakness in the available information the pres
or absence of mines within the SSAF Study Area AUs is mapped. This is &
surrogate measure of potential mine impacts, and the assumption is that the pres
of any mine represents a potential risk to fish and fish habitats. Further data o
number of mines in an AU are available in the spatial data features. No atten
made to weight the potential pressures from individual mines based on 1
characteristics.

Assessment  x See Figure 6.14
Results:

Commentary:

Mines can pose a potentially significant threat to aquatic ecosystems (Me&dtHn Nelson et al. 1991;
Kondolf 1997). Depending on the type and size of mining activitylachitigation measures employed
mines can potentially have a significant impactwtater quality or direct footprint impacts to aquatic
habitat. Fuel and oil spills are a risk at all mine sites where equipment is used. Ramaffifres, quarries,
well sites, and mine wastes have potential to contribute sediment, metals, acitss, aganic
contaminants and salts to water bodies (Quigley et al. 1996). Metal mines have thdiglktieigenerate
acid rock drainage (ARD) based on the type of bedrock the mine site is located on (Bxiheiailings
pond failure poses a low probability, but high consequence, risk. Toxic chemicals afiectuadity and
can kill fish and their invertebrate food supply (Nelson et al. 1991; Kbh887). This indicator is meant
to alert decision makers and professionals of the potential for impact #@wed need for further
investigation into the type, extent and mitigation measures of mining activity lhae been undertaken
within an assessment watershed.

Mining activity is not generally intense within the Study Area with mines distubiztely widely across
the landscape but there are denser concentrations of mines in a few AUs, particuladyaretharound
Smithers. Mines are present in the territories of all SSAF First Nations with the erocefitihe territory

of the Gitanyow Hereditary Chiefs (although a number of mines are present in two wateegtiedsdge

of Gitanyow territory). The densest concentrations of mines are in the territorfieheo Office of the
t $[+nuA 3énd the Witset.
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Figure 614 Presence or Absence of mindsSSAF Study Area.

54



6.14 Point Source Pollution

Indicator
Description:

Interpretation
Key:

Assessment
Results:

Commentary:

This indicator reports the total number of pollutant point sources (i.e., wastew
discharges, Notice of Work mine sites, remediation sites, and placer mine t
intersection with streams) in the aquatic assessment unit (AU). Locatior
pollutant % }Jvse s}juE - &E E]A (E}u }u Jv S]}tv
MOE Authorizations Database and
WHSE_MINERAL_TENURE.MMS_NOTICE_OF_WORK-£2),18-
WHSE_WASTE.SITE_ENV_RMDTN_SITES SVW-{2),18nd
WHSE_MINERAL_TENURE.MTA_ACQUIRED_TENURE_GOV_$¥29j2018
layers.

No risk classifications have been developed for mapping of this indicator a
degree of potential impacts to fish habitats from individual pollutannpsburces
can be difficult to determine as this can be highly variable based on ayf
pollutant, volume, frequency of exposure, and mitigation efforts. Recognthi@
weakness in the available information the number of pollutant pointreesi
represents a coarse surrogate measure of potential pollution impacts. The nu
of pollutant point sources withirt8SA& Study Areas AUs is simply mapped ¢
changing relative intensity colour ramp ranging from dark green (no pourtec
pollution sites present) to red (relatively higher number of point seupollution
sites present) with an assumption that a greater number of pollutant point sou
represents a potentially greater risk to fish habitats. No attempt is made to we
the potential pressures from individual pollution sources based on so
characteristics.

X See Figure 6.15

High levels of pollutant discharges from municipal and industrial souradd topact thewater quality
of fish habitats either through excessive nutrient enrichment or chemical contaminatiore Balustrial
waste products can directly injure or kill aquatic life even at low concentrationE@FS 2008), while
excessive nutrient levels (eutrophication) can result in depletion of the dissolvegxy streams and
lakes, starving fish and other aquatic life (Zheng and Paul 2007).

There are numerous sources of point source pollution throughout the Study Area, witerdoations of
release points in the central and southeastern portions of the Study Area. These pollutantsneafiaa
a variety of sources in the Study Area, with concentrations near the major commuriitesithers,
Hazelton, Houston, and Burns Lake, while also common within other areas of tye/8aa where there
may be more intensive agriculture, mining or other polluting activities. AUs vgthrhimbers of pollutant
point sources are present in all SSAF First Nations territories.
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Figure 615 Number of pollutant point sources - SSAF Study Area.
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Watershed Sensitivity Indicators:

6.15 Low Flow Sensitivity

Indicator This indicator reports the percentage of streams in the aquatic assessment uni

Description:  that are considered seasonally low flow sensitive (summer sensitive, and/or w
e Ve]8]A X /V(}EuU 3]}V }v ¢3E u (0}A « ve]3]A]E]
Ecoregional Flow Sensitivity map lay&.0}A + ve]3]A]3C Jv §Z %o!
model used to develop this flow sensitivity layer is characterized by streams @vit
day baseflows in 1-or 2-year frequencies that are <20% long term mean a
discharge (MAD) (R. Ptolemy, unpublished).

Interpretation No sensitivity classifications have been developed for mapping of this indastbe

Key: science/understanding as to the degree of concern around low flow sensitivityl i
uncertain. Instead the percentage of low flow sensitive streams within SSAF
Areas AUs is simply mapped as a changing relative intensity colour ragipg&om
dark green (lower % of sensitive streams) to red (higher % of sensitive streams
an assumption that a greater percentage of flow sensitive streams represe
potentially greater risk to fish habitats.

Assessment  x See Figures 661(summer low flow sensitivity) and 6.17 (winter low flow
Results: sensitivity)

Commentary:

High water temperatures, low levels of dissolved oxygen, and deleterious levels md ttaa all be
exacerbated by low stream flows/dter quality, Nelitz et al. 2011). Moreover, the quantity, quality and
connectivity of aquatic habitats are also influenced by the amount of flow. Watershiélsa greater
proportion of seasonally flow sensitive streams would therefore be consideredvwediathore vulnerable
to additional habitat pressures that can affect flows than watersheds considered less flow sensitive.

The majority of AUs across the SSAF Study Area have streams that are considered wimterdensitive
while streams for many AUs in the central and southeastern portions of the Study Areavareradglered
summer low flow sensitive (based on provincial flow models (Ptolemy 2008)lle concerns about
effects of winter low flows in their territories will be generally common acrdsSSAF First Natisthe
impacts from potentially more significant summer low flow issues will be préaamiy felt within the
territories ofthe K ((]  }( $Z t S[*uA S[ vU t 3[*uA Nee-tahgBaan indmrsgandJSkin
Tyee Nation, and Witset. Summer low flow issues should theoretically be less of a conidgnn wi
territories of the Gitanyow Hereditary Chiefs, Lake Babine Nation, Gitxsan Hereditary Chiefs, and
Gitwangak. Recent summer low flow issmeged for stream systems within Gitanyow, Gltxan, and LBN
territories (J. Anderson, pers. comm.) however indicates that local climate change reféget-are
impacting flows even in creeks within the study area not rated low flow sensitiveighrthese broad
previous provincial flow modeling exercises.
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Figure 616 Percentage of AU summer low flow sensitive - SSAF Study Area.

58



Low Flow
Sensitivity -
Winter
% of AU in Winter
Sensitive Zone
o
M <

5-25
B 25-50
i >50

Boundaries

DESI SSAF
Boundary

Aquatics

DAssessment Units
(FWA Assessment
Units)

Figure 617 Percentage of AU winter low flow sensitive - SSAF Study Area.
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6.16 Drainage Density Ruggedness

Indicator This indicator reports the drainage density ruggedness (DDR) in the a
Description: assessment unit (AU). DDR is measured as the dimensionless product of dr
density (stream length per unit area (km/Kh and total elevation relief (the
difference in meters between the highest and lowest points in the AU). &gai
Density Ruggedness is derived from tB®@ E}A]v [ Ryér fased or
minimum elevation, maximum elevation, elevation relief, and stream der

within the AU.
Interpretation No sensitivity classifications have been developed for mapping of this indas
Key: the science/understanding as to the degree of increased peak flow sensitiv

relation to drainage density ruggedness is still uncertain. The drainage de
ruggedness within SSAF Study Areas AUs is simply broken into three discrete
and mapped as a changing relative intensity colour ramp ranging from dzek
(lower DDR class) to red (higher DDR class) with an assumption that a high
represents a potentially greater risk to fish habitats.

Assessment  x See Figure 6.18
Results:

Commentary:

Drainage density ruggedness (DDR) is a metric intended to identifgiokly hillslope and stream runoff
could be transported downslope or downstream through a watershed, thereby reflectingatestial

for flash-floods eventsphysical surroundingPatton and Baker 1976 as cited in Lewis et al. 2013). The
greater the stream density in a catchment, the less distance there will be for hillslope rurtoffvid
before reaching a stream. Likewise, the greater the elevation relief in a basin the greatavettage
stream gradient and streamflow velocity. Both these factors reduce the time afeotration for
precipitation to reach lower channel reaches such that higher drainage density ruggedtressas the
sensitivity of the basin to elevated peak flows (Lewis et al. 2013).

DDR is greatest in the mountainous AUs of the western portions of the Sredywith many AUs in this
region categorized as Class 3, suggesting an intrinsically high sensitivityatedlpeak flows in these
AUs. DDR is also of relatively high value across the northern portions of tye/8aa with AUs commonly
categorized here as Class 2. DDR is lowest across the southeastern portion of the StwdyhAreest
AUs categorized as Class 1 (i.e., low intrinsic peak flow sensitivity). Most SSAF Firstétdtmries have
large numbers of AUs potentially at increased risk from elevated peakdlogvo high DDR. The territory
of the Lake Babine Nation has the highest proportion of low DDR AUs (i.e., )Clalsgelthe AUs in the
flatter areas of the eastern portions of the territories of the Nee-tahi-Buhn Indian Bandg@ffithe

t $[*puA S[ vU ~l]v dC U v t S[*puA 3[ Vv &]E+*S E §]}v E B} E
would be considered less prone to damaging elevated peak flow events.
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Figure 618 Drainage density ruggedness (DDR) - SSAF Study Area.
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6.17 Lakes and Wetlands (and Man-made Waterbodies)

Indicator This indicator reports the percentage of the total area of the aquatic assess

Description: unit (AU) that is represented by lakes, wetlands and man-made water bodies
reservoirs and canals). The combined area of wetlands, lakes and
waterbodies is derived fron§ Z %o E}A]v [
WHSE_BASEMAPPING.FWA_LAKES_POLY and
WHSE_BASEMAPPING.FWA_MANMADE_WATERBODIES_POLY GIS lay
as the newly developed Skeena ESI Consolidated Wetlands layer (which is «
from combined provinciaVR and FWA Wetlands GIS layers).

Interpretation No sensitivity classifications have been developed for mapping of this indas

Key: the science/understanding as to the peak flow buffering capacity of waterbc
within a watershed is still uncertain, and both size of a waterbody and its quos
within a watershed could be important. Instead the percentage of wetlands, I
and manmade water bodies within SSAF Study Areas AUs is simply mapp
(reversed) changing relative intensity colour ramp ranging from dark green (h
% of AU represented by wetlands, lakes and/or man-made waterbodies) t
(lower % of AU represented by wetlands, lakes and/or man-made waterfo
with an assumption that a lower percentage of wetlands, lakes and/or waterbc
represents a potentially greater risk to fish habitats. Note that this translates it
map legend that is represented in the reverse of other sensitivity maps in the re¢
(i.e., in the case of this indicator more is better and less is worse).

Assessment  x See Figure 6.19
Results:

Commentary:

Within the constraints of local climate and geology watershed hydrolphysfcal surroundingsmay

react differently to the same intensities of land-use disturbance, at least partly becad#éeoences in
watershed storage capacity. Watersheds with large storage capacity, defined as the percentage of
watershed area covered by wetlands, lakes and/or man-made water bodies, can better buffer against
increased water runoff from land clearing (Sauer et al. 1983; JohnstonX4l). Storage capacity, as

well as watershed area, channel slope, and soil permeability determine sensitfvitiatersheds to
stressors associated with land-use activities that impact hydrologic regimes (Deterntbatk2800).
Specifically there is strong support as to the concept that a greater storage capacity in a wateitshed wi
increase buffering of high peak flow events that could be potentially damaging to fish habitatsafétzig
Carver 2013 note also that position of waterbodies within the watershed can also be an impioi@ctor
affecting buffering. While past evaluations around potential thresholds of concern are variable, peak
flows and systems flashiness appear to increase rapidly as watershed storage drops belt@26 df

total watershed area (Detenbeck et al. 2000; Detenbeck et al. 2005; Heywakeénkamp 1996; Krug et

al. 1992; Jacques and Lorenz 1988). This indicator reflects the hyidedlimportance of lakes and
wetlands and does not reflect the biological importance of individual lakes and wetlands.

Most AUs in the central eastern and southeastern portions of the Study Area hasid@able existing
extents of lakes, wetlands and other waterbodies that could help in buffering the efieiciand
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disturbances on peak flows (i.e., often making up >10% of the total area of a@dersely AUs within

the western and northern portions of the Study Area are generally mountainous with oftgnsmall

proportions (i.e., <2%) of AU area consisting of lakes, wetlands or other waterbodiesidritgidrological

buffering would be considered generally very poor throughout these latter areastauhe limited

watershed storage capacitidsirst Nations territories possessing a high proportion of low storage capacity

AUs that would be considered more sensitive to peak flow events include those of et Waitanyow

Hereditary Chiefs) ']3A vP IU '|§&« v , E ]88 EC Z] (-tidntadd -Qiffcesdf the& ]E+3 E
t S[*HA S[ VX > ee ¢ ve]E]A U Z]PZ «3}E P % ]SC he3% & Ru]v]ws Jv §Z
Nation and the Nee-tahi-Buhn Indian Band, as well as in the central and eastern poftibasSkin Tyee

Nation territory.
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Figure 619 Lakeswetlands, and other waterbodies (combined) percentage - SSAF Sardg.
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Watershed Importance Indicators:

6.18 Salmonid Habitat Extent

Indicator
Description:

Interpretation
Key:

Assessment
Results:

Commentary:

This indicator reports the total length of habitat that is either known to be
presumed to be accessible to salmonids (i.e., inclusive of both Observe(
Inferred (modeled) fish habitat classifications for 1:20K FWA stream reaches)"
an aquatic assessment unit (AU). Information on accessible stream reac

E]A (E}lu 3Z % P3ssdge/HabittMadel (Version 2 as in use a
201906-20). t]3Z]v 8Z % E}A]v [« Z ]88 u} o ~E}C(
information on known fish observation ]+ E]A (E}u 3Z % E}A
WHSE_FISH.FISS_FISH_OBSRVTN_PNT_SP GIS layer, while stream re
gradient criteria and known presence of passage obstructions (as identified i
% E}A]v [+ t,z ~ D WW/E'Xt zK ~dZh d/KE*z"W
WHSE_FISH.FISS OBSTACLES PNT_SP GIS layers) are used to i
presumed maximum upstream limits of salmonid distribution (i.e., areas al
these limits are defined as NON-FISH HABID¥Tault stream gradient threshold
used in the model are intended to be conservative and are based on the pres
passage abilities of bull trout and Dolly Varden which can ascend the ste
gradients of any salmonid. Therefore, the default habitat model outputs as ma
here over represent the extent of potential habitat that could be accessed by ¢
trout and salmon species as the extent of possible access varies across inc
species. Non-salmonid fish species are presumed to also be constrained to
these access distribution limits as they are assumed to have lesser pe
capabilities than salmonids.

No specific importance classifications have been developed for mappitigsc
indicator as there is no clear science around any particular amount of poten
accessible habitat that would be considered critical. Also, the mapped exte
known and modelled salmonid habitat does not provide any associatedriafamn

on habitat quality (such that a short length of accessible high-quality habitat
be able potentially to support salmonids more successfully than a lamessible
reach that is of lower habitat quality). Determining relative habitat quality requ
supporting field analysis. Instead the length of known/modelled accessibléahe
within SSAF Study Areas AUs is simply mapped as a changing relative ir
colour ramp ranging from light green (small length of kndaimferred accessible
habitat within an AU) to dark green (greater length of kna&imferred accessible
habitat within an AU) with an assumption that AUs with a greater amoun
accessible salmonid habitat are more impottan

X See Figuré.20

The total length of salmonid accessible streams (observed and model inferred comfiueds and
Mount 2011) within a watershed is used to define the total amount of useabbgtdt that fish could
(theoretically) access for spawning and rearing needs and thus support larger, menemnnected
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populations/sub-populations. AUs with greater extents of accessible habitat beutthnsidered more
important (all else being equal) for supporting robust salmonid populatitincould also be considered
that fish populations in AUs with limited accessible habitat would (allbelsey equal) may be at relatively
greater risk from localized impacts arising from development pressures than AUgreater lengths of
accessible habitat.

dZ % E}A]v [+ (]*Z Z 13 $ uhie wau&ibRe, the.m&jdrity of AUs across the Study Area
have the potential to provide considerable amounts of accessible habitatsioiby salmonids (salmon

and trout). While accessible habitat is widely distributed across the Study Area the AUs rating highest for
potential accessible habitat extent are more common in the western and noribpartions of the Study

Area, while the extent of accessible salmonid habitat is generally less across AUsenttiak eastern

and southeastern portions of the Study Area. SSAF First Nations with generally lower relativesapfio
accessible salmonid habitat include the territory of the Lake Babine Natidnh&ncentral and eastern
portions of the Skin Tyee Nation territory.
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Figure 620 Length of modeled salmonid habitat - SSAF Study Area.
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6.19 Salmon Spawning Extent

Indicator This indicator reports the total summed length of identified historical spawi

Description: habitat (by individual salmon species and all species combined) within anicas
assessment unit (AU). Information on known salmon spawning locations withi
boundaries of the Skeena Basin itself was downloaded from salmon spa
layers available on thaV  J(] ~ ou}v &}puv S]}v[e ~ ou}lv t ¢
Data Library available at https://data.salmonwatersheds.ca/data-library/,, w
information on known salmon spawning locations for other drainages within
SSAF Study Area was determined from the Fish Information Summary Syster
,]J*3YE] o0 &]+Z ]+8&E] us]iv e}ve AJo o AlS8Z]v ¢
WHSE_FISH.FISS_HIST_FISH_DST_LIN_PUB_SVW GM MN&Efr. u %o %
salmon spawning reaches within the Skeena Basin is considered
comprehensive (i.e., FISS supplemented) than for other areas of the SSAF
Area (particularly for Sockeye) as it includes additional local informatiopieah
by EcoTrust during their 2008k engagement with Skeena stakeholders, F
Nations, and regulatory agencies for the Skeena Watershed Initiative. Note
FISS historical spawn mapping is known to be incomplete for many stream:
summaries should not be considereas fully reflective of salmon spawnin
distributions within and across watersheds.

Interpretation No specific importance classifications have been developed for mappitigsc

Key: indicator as there is no clear science around any particular extent of spav
habitat that would be considered critical. Also, the mapped extent of histo
spawning habitats does not provide any associated information on hahitlity
(such that a short length of high-quality habitat may be able to suppuite
successful spawning than a longer identified spawning reach that is of lower h
quality). Determining relative habitat quality requires supporting field-ba
analysisinstead the length of identified spawning habitat within SSAF Studys/
AUs is simply mapped as a changing relative intensity colour ramp rangmc
light green (small length of identified spawning reaches within an Alrtogteen
(greater length of identified spawning reaches within an AU) with an assum
that AUs with more extensive known salmon spawning habitats are r
important.

Assessment  x See Figure6.21, (Chinookp.22 (Sockeye), 83 (Chum)6.24 (Pink), 1&5 (Coho),

Results: and 1626 (all Pacific salmon species combinedpte that spawning length:
epuu E]JI AlsZ]Pagifice*0adv *% ]+ }u]v ~ 3§ P}
the summed spawning lengths across all the individual species in an AU ar
there is no adjustment for species overlaps (i.e., where multiple species us
same stream reach for spawning the length of this stream will be counted mu
times).

Commentary:

The total extent of known salmon spawning streams (for individual species and acrosaat spécies)

in a watershed indicates the scope of opportunities for successful spawning withiatershed and is

intended to reflecttheA § E+«Z [+ @renEifjdortance in supporting salmon production (all else

being equal). ¢ v}$§ Jv 83Z /vd E% E § 3]}v < C }A v} u euE F(**% AvV]VvP
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been integrated into the mapping of spawning extents and this represents dicagiiinformation gap.
Note also that there are potentially significant issues in the completeness of spawningapgat is
available, particularly for the southern portion of the Study Area.

Available spawning zone mapping sha@linookspawning habitat to be broadly distributed across the

Study Area but with the most extensive Chinook habitat present in the northern pertbthe Study

Area overlapping with the territories of the Gitanyow Hereditary Chiefs and the Gitxsan Heréthiefy.

While not as extensive as in the north, considerable Chinook spawning hexige in the central portion

}( 8Z "Sp C E U }A Eo %%]vP Als8Z 3Z 3§ EEIS}E] » }( 3Z K((]

t $[*uA S[ v &]E+*3 E 3]}vU v '1SA VP IX > e¢ E U}pVSZIA Z]W}}l % A
documented within the territories of the Lake Babine Nation, the Skin Tyee Natiorthandee-Tahi-

Buhn Indian Band.

Available spawning zone mapping shows the most extersiekeyespawning habitat (lake and river
sockeye combined, within-lake spawning areas excluded) present in the central easterordrghstern
portions of the Study Area, overlapping with the territories of the LRkbine Nation and the Gitxsan
Hereditary Chiefs. Although present to lesser extents all other SSAF First Nationsrhavaensaunt of
known sockeye spawning habitat within their territories.

Available spawning zone mapping shows the most extensiven spawning habitat present in the
western portions of the Study Area, overlapping with the territories of the Gitwangak, y@itan
Hereditary Chiefs Office, and Gitxsan Hereditary Chidéfsre are also areas of extensive chum spawning
identified for the southwestern portion of the Skin Tyee Nation territory. Although ptesefesser
extents all other SSAF First Nations have some amount of known chum sp#ahitag within their
territories. Note however that the existing mapping of spawning habitat for clsuikely very incomplete,

as very little is known as to the areas where chum spawn (M. Cleveland, pers. comm.).

Available spawning zone mapping shows the most extemsnkesalmon(odd and even years combined)
spawning habitat present in the central portions of the Study Area (predominantlg todhe central-
west), overlapping to some extent with the territories of all ®&F First Nations. A concentration of pink
salmon spawning habitat is also documented further south, in the southwestern portion of the Skin Tyee
Nation territory.

Available spawning zone mapping shasbBospawning habitat to be broadly distributed across the Study

Area but with the most extensive coho habitat present in the central portiohshe Study Area
overlapping to some extent with the territories of all the SSAF First Nations. Knowsgalvning habitat

is most concentrated, however, within the EE& ]S} E] « }( $Z K((] }( 8Z t $[+pA 3]
t $[+puA 3[ v &]E 3 E §])GitksahdHeredRary Chiefs, and Gitanyow Hereditary Chiefs Office.

When looking at spawning habitat fall salmon species combineithe documenéd key spawning aresa

are concentrated in the central and northeastern portions of the Study Area. Much less spawning habitat
(all species combined) has been reported in the southern sections of the Study Area (buayHig @n
artifact of incomplete reporting). AUs providing extensive reaches of spawning habitat that may be used
across multiple species are found in the territories of all SSAF First Nations. The Firsttsattories
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providing the greatest length of salmon spawning habitat (based on availabletirgpaacross species

includes those of the S[*puA §[ v &] E «Gitdhyd\}Hereditary Chiefs Office, Witset, Office of the

t $[+pnA S[ vU '18&F&+ v , E ]85 EC Z] (*U ']18A vPmbb spawning Habitas $]}vX ~
appear to less extensive and more sparsely distributed in the territories of the Skin Tyee Nation and Nee
Tahi-Buhn Indian Band (but these may be underrepresented in the supporting @ed\datasets/GIS

spawning layers).
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Figure 621 Length of identified Chinook spawning habitat - SSAF Study Area.
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Figure 622 Length of identified Sockeye spawning habitat - SSAF Studg.Are
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Figure 623 Length of identified Chum spawning habitat- SSAF Study Area.
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Figure 624 Length of identified Pink spawning habitat - SSAF Study Area.
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Figure 625 Length of identified Coho spawning habitat - SSAF Study Area.
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Figure 626 Length of total salmon spawning habitat (all species combined$AB Study Area.
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6.20 Salmon Escapement

Indicator
Description:

This indicator reports 1) most recent average escapements (by individual s:
species) at monitored indicator streams within the Nass and Skeena Basin pc
of the SSAF Study Area, and 2) change in average escapement at indicator ¢
between the earliest average recorded escapements and the most recent av
recorded escapements (where sufficient observations to calculate cha
Information is presented here only to illustrate general patterns and trends ac
SSAF salmon species and is not intended to represent detailed stock assessi
salmon population or stock status. Average escapements for this representat
current status and change are based on the first 10 years of observations
indicator stream (may not be consecutive years) vs. the most recent 10 yei
observations at the indicator stream (may not be consecutive years). For indi
streams with less than 11 years of data all available information was average
not used for historical change comparisons). If only one data point for escape
was available for an indicator stream that single entry was presented (withou
historical comparison).

Indicator streams within this analysis are those for which information has |

}u%o]o ]vs} & K9 databpase. Historical escapement numbers for th
Skeena and Nass indicator streams (compiled for analyses in English et al
AE E£SE 8§ (E}us3Z W ]J(] ~ ou}v &}upuv S3]1}v[
Data Library available at https://data.salmonwatersheds.ca/data-library/.
NUSEDS surveyed streams in the Study Area are described in this report as ir
streams, although this actually represents a mix of streams including some of
would formally be classified as non-indicator streams (see English et alf@&0
details). Indicator streams are those streams that have been identified by rec
experts as providing more reliable indices of abundance. These indicator sti
tend to be more intensively surveyed using methodologies that prongtiively
accurate estimates of annual abundance (English et al. 2018). A humbereof
streams that are classified as non-indicator may also have been surveyed in ¢
year. These streams typically have less consistent survey coverage, Vi
methods applied, or may simply be nedtifficult to survey (e.g. poor water clarit
remote location) (Connors et al. 2019). For our mapping of escapemerdgas
no separation of indicator and non-indicator streams is presented.

Escapement data for sites within the SSAF Study Area that are outsid
boundaries of the Skeena and Nass basins are not represented here as no

thorough regional compilation and associated QA/QC analysis comparable t
of English et al. (2018) has yet been undertaken (to our knowledgehése

indicator streams Expanding the current representation of escapem
information to additional regions of the Study Area (i.e., Nechako) showdddzus
of next stage analyses within the ESI program.

An effort has been made here to illustrate all available historical escapement
for salmon species in the Skeena and Nass basins (as synthesized by Engli
2018). Please note however that the quality of escapement data may vary &
indicator streams and across years. See English et al. (2018) for relative
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quality ratings that can be applied for escapement data from different indic
streams in the Skeena and Nass basins. Historical escapement numbe
indicators streams that are based on a different methodology that does not m
well, in some cases, with modern methodology are not considered reliabl
formal stock assessment evaluations (see English et al. 2018 for guidance

regard).
Interpretation No specific importance classifications have been developed for mappitigsc
Key: indicator as there is no clear science around escapement for any parti

indicator stream that would be considered critical. Instead the recent ave
annual escapement at each indicator stream location is simply mappe
increasing sized grey circle based on escapement size with an assumptio
indicators streams (and their underlying AUs) with greater escapements
potentially more important for sustaining salmon production. Each indic
stream location is also tagged with an internal, smaller circle of differeldurs
denoting (as defined in the map legend) whether the average escapemen
increased, decreased, or stayed the same over time. Indicator streams for !
there are not enough annual observations over time to evaluate chang

escapementare v}S C v Mvep((] ] vs S _ }olpE
Assessment  x See Figures 6.27 (Chinook), 6.28 (Lake Sockege)River Sockeye$,.30
Results: (Chum), 631 (Pink-even), 82 (Pink-odd), an®.33 (Coho). See Appendix 5 for

more details of historical escapements for each mapped indicator stream.
Commentary:

Knowledge of escapement (i.e., the number of salmon spawners) is necessary to develop spawrter-recrui
relationships and forecast future salmon production, including the number of sghotemtially available

to harvest from within the SSAF Study Area. Annual estimates of returns of each salmes gpeaich
Statistical Area and Conservation Unit on the North and Central Coast (NCC) of Blitishic€Care
derived from data collected during spawning escapement surveys. A set of streamedei@res

AMv ] S}E SE theprovi@Eed have been more consistently monitored for escapement over the
years to provide for evaluations of trends in salmon population stock groups. Knandétlgtal run-size

for a population (escapement plus catch) is required to compute the suramnalproductivity of the
previous salmon generation and to fully monitor trends in abundance angfoductivity. Average
escapement numbers also provide a relative indication of the amounts of mderieed nutrients inputs

that are being introduced to the system from the carcasses of returning salmon spawners. Jdarived
nutrients deposited by salmon carcasses are retained in streams, lakes and rivers and caartanimp

for enhancing nutrient levels present in naturally low productivity coastal sys{@&uohmidt et al. 1998;
Schindler et al. 2003). Note that recent genetics-based analyses by Price et 8) $RB@fest that
centuries-long declines of salmon in the Skeena River are much greater tharbésesbon documented
modern-day salmon abundance data (i.e., catch + escapement). They suggest a deeper historical
perspective is required to fully understand the past abundances that were present in theaSkagn

prior to the initiation of monitoring and before salmon began to incur significasgde from fishing.

Chinookspawning occurs widely across the Skeena and Nass basins with high concentrations of spawning
(based on monitored indicator stream escapemerds)a number of distinct locations, with recent
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escapement averages exceeding 11,000 Chinook spawners at some indicatosstdamook spawning

is known to occur in the territories of all the SSAF First Nations. While the represantét@hinook
escapement in this report does not fully cover the territories of the Skae TNation, Nee-Tahi-Buhn

/v ]v vUu > | ]Jv E §]}vU '18&£&£+ v , E ]S EEC Z] (U K(@ }( 8z
t $[+uA SFirst Nation the compiled recent escapement averages show that high numbers 0biChin
spawners (i.e., > 2000) have been reported at particular indicator streams within the bourafeessh

SSAF First Nation, with the exception of the Lake Babine Nation territory where the highesteicemk
escapement average at an indicator stream was estimated at 1226 spawners. Evaluation of trend in
Chinook spawners based on observed differences between the most recent average escapesnent
earliest average escapements in the monitoring records (where there is sufficiertodasaluate, n =26
suggests a mix of changes across indicator streams with 50% of tbatarditreams showing an increase

in average escapement (greatest increase at a site = +578%) and 50% of indicatos stheaving a
decrease in escapement (greatest decrease at a site = -86%). On average the ch@hiwak
escapement across the 26 indicator streams was +33% (although noting that the time framexsefur

vs. earlier escapement comparisong aot consistent across indicator streams).

Lake sockeyespawning occurs widely across the Skeena and Nass basins with high concentrations of
spawning (based on indicator stream escapements) at a number of distinct |agatiith higler numbers

of spawners at indicator streams along the Babine River. These are representative of returns from
enhanced Babine sockeye, which typically exceed spawner requirements as these enhanced runs cannot
be harvested fully in mixed-stock fisheries without over-harvesting lessuptivé populations (DFO

1999). While the representation of lake sockeye escapement in this report ddefullyocover the
territories of the Skin Tyee Nation, Nee-Tahi-Buhn Indian Band, Lake Babine Natiser) Gigxeditary

Chiefs, Office of theé S[epuA [ vU t]8e 3U }JE t §[*pA S[ v &]E+*S E 3§]}v 8Z }Ju%]o
averages show that lake sockeye spawning occurs in high numbers (i.e., > 5000 spainpetsjular
indicator streams within the territories of each of the SSAF First Nations, most pireatitthy within the

territory of the Lake Babine Nation and also of the Gitanyow Hereditary Chiefs Officheautitxsan
Hereditary Chiefs. Evaluation of trend in lake sockeye spawners based on observed diffdretugeen

the most recent average escapements vs. earliest average escapements in the monitoring relserds (w
there is sufficient data to evaluate, n44) suggests a general decline across indicator streams66¥th

of the indicator streams showing a decrease in escapement (greatest decrease at 86¥8 and34%

of indicator streams showing an increase (greabestease at a site = +3245%). On average the change in
lake sockeye escapement across ddandicator streams was/ 2% (although noting that the time frames

for recent vs. earlier escapement comparisons are not consistent across indicator stream, aradiatso n

that the overall average change is skewed by the development of enhanced Babine sockeyarsiocks

the extremely high escapements at Babine associated indicator streams as discussed earlier

River sockeyespawning is low within the Skeena and Nass basins with recent average escapements at
indicator sites generally below 1000 spawners and in some cases below 100 spawndistribiogion of

river sockeye spawning also appears to be quite limited, being observedhatosmall number of
indicator streams. While the representation of river sockeye escapement in this report dofediynoover

the territories of the Skin Tyee Nation, Nee-Tahi-Buhn Indian Band, Lake Babine Natisan Gi
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, E 18 EC Z] (U K((] Y(8Z t &[epA 8[ vU t]8e 83U }E t §[*puA 3[ v &]E
escapement data show river sockeye spawning occuinnge territories of all the SSAF First Nason

with the exception of the Lake Babine Nation. Evaluation of trend in river sockeysezabased on

observed differences between the most recent average escapements vs. earliest average escapements i

the monitoring records is very limited as there are only three indicator steewith sufficient data to

evaluate. Average river sockeye escapement increased at two of those indicator streantesf{grea
increase = +549%), while decreasing at the third (decrease = -42%). On average the change ékeixer so
escapement across the three indicator streams was +9.5% (although noting thatrtadréimes for

recent vs. earlier escapement comparisons are not consistent across indicator streams).

Chumspawning is low within the Skeena and Nass basins with recent average escapements at indicator

sites generally below 1000 spawners and in some cases below 100 spawners. Chumgshawihi@en

observed at only a fairly limited number of indicator streams within the central podidghe Study Area

While the representation of chum escapement in this report does not fully coeegetinitories of the Skin

Tyee Nation, Nee-Tahi-Buhn Indian Band, Lake Babine Nation, Gitxsan HereditaryOffiiefef the

t S[*pA 3[ vU t]8s 83U }E t §[*pA 3[ v &]E+S E §]}v edtzdata}shthw]chumE v
spawning occurring only in the territories of the GitxsanE& ]85 E€C Z] (U K((] }(SZ t S[eu
Witset, Lake Babine Nation, Gitanyow, and Gitwangak. Evaluation of trend in chum sphasetson

observed differences between the most recent average escapements vs. earliest average escapements i

the monitoring records is very limited as there are only six indicator streartis swificient data to

evaluate. However, average chum escapement decreased at all six of these indicator streams (greatest
decrease=-85%). On average the change in chum escapement across the six indicator streai®®¥was -
(although noting that the time frames for recent vs. earlier escapement comparé&ensot consistent

across indicator streams).

Pink salmon (evenjpawning is quite widespread within the Skeena and Nass basins with high recent
average escapements at multiple indicator streams across the basins. Spawning is concentratest howev
in the central western portion of the Study Area. While the representation of Pink (@ddpement in
this report does not fully cover the territories of the Skin Tyee Nation, NeeBidim-Indian Band, Lake

]Jv. E S]}vU "]S&EvVv , E ]S EC Z] (U K((] }( 8Z t §[+pA [ vU t]&e
Nation the compiled recent escapement averages show that pink (odd) spawning atcundicator
streams within the territories of each of the SSAF First Nations, with particularly higantmations of
spawning occurring within the territories of Gitxsan Hereditary Chiefs, the Gitanyow, and the Gitwangak.
Evaluation of trend in pink (even) spawners based on observed differences between theeoers
average escapements vs. earliest average escapements in the monitoring records (where there is
sufficient data to evaluate, n = 15) suggests a mix of change across indicator stream@witti the
indicator streams showing an increase in escapement (greatest increase at a sit@%) €8l 40% of
indicator streams showing a decrease (greatest decrease at a §if84}.-On average the change in pink
(even) escapement across the 15 indicator streams was +122% (although noting that the time frames for
recent vs. earlier escapement comparisons are not consistent across indicator streams).

Pink salmon (odd}spawning is quite widespread within the Skeena and Nass basins with high recent
average escapements at multiple indicator streams across the basins. Sirthkaptaitern for pink (even)
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spawning for pink (odd) is concentrated in the central western portion oftiiely Area, however, overall

numbers of spawners are much greater for pink (odd) than for pink (even). Recent@esapements

totals across all indicators streams in the Skeena and Nass totalled about B@@Qeven) spawners

whereas there were close to 800,000 pink (odd) spawners. While the representation of Pik (od
escapement in this report does not fully cover the territories of the Skae TNation, Nee-Tahi-Buhn

/v 1]v v U > | ]Jv. E S]}vU '1§& v , E ]88 EC Z] (U K((IE®}( 5z 1
t S[epA S[ v &]E+*3 E 3]}v 8Z Ju%]Jo E Vv3 <+ % uvd A E P « «Z}A §
occurs at indicator streams within the territories of each of the SSAF First Nationpawitularly high
concentrations of spawning occurring within the territories of Gitxsan Hereditary Chieday@w, and

the Gitwangak. Evaluation of trend in pink (odd) spawners based on observed differences between the

most recent average escapements vs. earliest average escapements in the monitoring records (wher

there is sufficient data to evaluate, n = 15) suggests a general increase in nunpirge (ddd) spawners

across indicator streams wiBir% of the indicator streams showing an increase in escapement (greatest
increase at a site = +789%)da1B% of indicator streams showing a decrease (greatest decrease at a site
=-42%). On average the change in pink (odd) escapement across the 15 indicator streanlWas

(although noting that the time frames for recent vs. earlier escapement compare@ngot consistent

across indicator streams).

Cohospawning occurs very widely across streams in the Skeena and Nass basins with fiaidgdng
average escapements at multiple indicator streams across the basins. Spawning is most concientrated
the central western portion of the Study Area. While the representation of coho escapement in thiis rep
does not fully cover the territories of the Skin Tyee Nation, Nee-Tahi-Buhn Indial) Bsite Babine

E 3]}vU ']18& v , E ]38 EC Z] (U K((] }( 8Z t 8[epA [ vU t]8+ 53U }E
compiled recent escapement averages show that capawning occurs in high numbers at indicator
streams within the territories of each of the SSAF First Nations. Evaluation ofitreatho spawners

based on observed differences between the most recent average escapements vs. earliest average
escapements in the monitoring records (where there is sufficient data to evalnate69) suggests a
general decrease in number of coho spawners across indicator stream844tbf the indicator streams
showing a decrease in escapement (greatest decrease at a 8f86F and36% of indicator streams
showing an increase (greatest increase at a site = +1217%). On average the clantgedaacapement
across the69 indicator streams was48% (although noting that the time frames for recent vs. earlier
escapement comparisons are not consistent across indicator streams).
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Figure 627 Chinook escapement (at monitored indicator streajisr Nass and Skeena watersheds in
the SSAF Study Area.
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Figure 628 Lake Sockeye escapement (at monitored indicator strejfos Nass and Skeena
watersheds in the SSAF Study Area.
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Figure 629 River Sockeye escapement (at monitored indicator stredifios Nass and Skeena
watersheds in the SSAF Study Area.
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Figure 630 Chum escapement (at monitored indicator streajrfer Nass and Skeena watersheds in
the SSAF Study Area.
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Figure 631 Pink(even) escapement (at monitored indicator stream®r Nass and Skeena watersheds
in the SSAF Study Area.
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Figure 632 Pink(odd) escapement (at monitored indicator streams) for Nasd &keena watersheds
in the SSAF Study Area.
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Figure 633 Coho escapement (at monitored indicator streajrfer Nass and Skeena watersheds in the
SSAF Study Area.
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7 Interpretation and Key Drivers of Tier 1 Results

The following section provides a concise summary of the Tier 1 assessment results ifati¢aeors
separated into three categories of landscape-scale indicators: 1) pressures, 2) watershed seasitivity

3) watershed importance, as described in sectiormBere is regional commentary to identify where
attention is needed to improve assessment results and future management efforts within the SSAF Stud
Area.

Based on results for the 20 watershed pressure, sensitivity, and importance indicatessexs$n this
state of the value report it is recommended that resource managers in or adjacent 88RAE Study Area
focus attention on AUs in the Study Area where there are multiple pressure indicator tgegieéd as
high risk (i.e., flagged) or high intensity and could be individoalgumulatively impacting fish and fish
habitats.

7.1 Watershed Pressures

While the basins of the SSAF Study Area are relatively undeveloped compared to watansimeade i
southern areas of the province, there is still a legacy of industrial activitieh#aatikely had significant
impacts on key fish habitat and fish species in various parts of the Study Thee@ndicators can be
grouped into:roads (high road density, high stream/road crossing density and/or high deadity near
streams),flows (high ECA, high young second growth, high number of water licenseg)umdier of
groundwater wells and/or high number of water allocation restrictiordisturbance (high riparian
disturbance and/or high total land disturbance), gmallution (presence of mines and/or high number of
pollutant point sources). Overlapping high risk/high intensity presspredominate in the central and
southeastern portions of the Study Area, with a lesser degree of landscape-scale pressuresithAUs i
northern and southwestern sections of the Study Area.

7.2 Watershed Sensitivity

The distribution of more extensive development pressures in the central and southwegtetions of

the Study Area also overlaps considerably with the identified areas of general summer low fldivisensi

in the Study Area. This a concern, especially as any effects of development on flows will likely be
exacerbated in the future given increased climate variability due to climate chaMuper low flow
sensitivity is common across most AUs in the Study Area. Areas that may be more susceptible to
increased, potentially damaging peak flow events due to a combinationighf @irainage density
ruggedness (DDR) and low water storage capacity buffering are found primatilg imestern and
northern sections of the Study Argihhese are areas that show the least amounts of local development
pressures that could affect normal peak events.

7.3 Watershed Importance

Accessible (modeled) salmonid habitat is present throughout the Study Area but doescsbe present

in higher amounts within the north and western sections of the Study Axesgs that show the lowest
relative development pressure. Known salmon spawning habitat is distributed widely whghiStudy

Area, including areas through the central portions of the Study Area where developmessiupes are
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more intense and spawning habitats could be more strongly impacted. Salmon sgararies in the

*}uUSZ 5 EV % }ES]}v }( §Z ~sSp C & E v}$ A[eouE @ aEEHIVPS & Vv
Information Summary System database and as such it is uncertain where spawning habitatsahiagio

from the relatively heavy land use activities occurring here. This is a data defi¢cfatcghould be

rectified through continued discussion with SSAF Nations and additional spasuniwneys/mapping

where needed.

Noting that there is no evaluatioof salmon escapement in this report for the southern section of the
Study Area (i.e. outside the boundaries of the Nass and Skeena Basitata deficiency that should be
rectified®) the known spawning sites for chum and river sockeye (while limitedtad tumber) occur
primarily in the relatively undeveloped central western portions of the Study Area sgalening streams

for the other salmon species are more numerous and are distributed more broadly across botrehglati
pristine and relatively disturbed portions of the Study Area. There are a vafigtgicator streams within

the Study Area that have shown particularly high average escapements in recent years across the species
especially for lake Sockeye, Pink salmon (odd and even), Coho, and C8Bindokigh escapement sites

are distributed broadly across the Study Area but there are very high concensdtiomany salmon
species at mid-Skeena River sites and at Babine Lake for lake sockeye. Evaluatioroéspapement
changes (recent averages vs earliest recorded averages) at monitored indicator streams (where data was
sufficient to evaluate) indicated increased average escapements at indicator streamsrfoolCliake
Sockeye, river Sockeye, Pink salmon, (both odd and even) and Coho, andattakeaage escapements

for Chum. While this information is useful for assessing spatial patterns in escapanteiiends at
individual indicator streams it should be recognized that a high proportionlofasaproduction within

the study area is driven by production from a relatively small number of sgeamthat escapement
trends at individual indicator streams may not reflect broader population trends (whiithe driven by

status of the historically more productive stocks). For detailed evaluations we refegdlder to English

et al. 2018 and Price et al. 2019 for analyses of historical changdmiimlances of north coast salmon
populations.

8 Monitoring

This State of the Value Report on fish and fish habitat primarily focuses on dabwnd Regionally
available data sets with office-based GIS analysis as part of a Tier 1 process.lloWiegfeet of
monitoring projects provide additional information about the region.

8.1 Summary of Existing Tier 1 and 2 monitoring

Monitoring and assessment information for fish and fish habitats within the S8ally Area is available
from a variety of past projects at varying spatial scales. This variety includes assessrfishtaraf fish

SE}S 0} 83Z 5 K((] }(t 3[*pnA S[ v Z » « ou}v =+ % u8vtom tBeir(SP}Euthéd v 1ii
analysis is needed to determine how to incorporate this information into tleadber historical comparisons of
escapement patterns across indicator streams in the Study Area.
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habitat that were value driven as well as assessments associated with the review of propaged
development projects in the region (i.e., environmental assessg)eithis distinction is particularly
important. The spatial and temporal scale of value-driven assessments tend to be broadeiothan
project-driven assessments. Table 8.1 and Table 8.2 provide summaries of fislt imddsimation that

u C AlJo o ]Jv 8Z "M & "~3u C -diizen agSEgamehts and major project-driven
assessments respectively. Table 8.3 identifies past synthesis reports that have evaluated monitoring
efforts undertaken within the SSAF Study Area. Detailed habitat datasets that haveditsted from

past projects within the SSAF Study Area can also be located and downloaded froregha Sklmon

Data Centre at https://data.skeenasalmon.info/tr/dataset?groups=habitat.

Table 8.1 Fish habitat focused monitoring/assessment undertakethim the SSAF Study Area.

Report Description

Canadian Aquatic Biomonitoring Network Stream health condition assessment
(Environment Canada)

Hanna, Tintina and Strohn Creeks Habitat Restoration| fish population inventory; fish habitat
Initiative condition assessment

(Koch, 2016; Koch and Anderson 2017; Koch and
Anderson 2019)

K((] }(38Z t 8[+pnA S[-20109)W ~1iid | Salmon and steelhead tagging (mark ar
recapture), CABIN data, water quality a
water quantity

Gitksan Watershed Authority fish and fish habitat water quality and water quantity

monitoring and assessment assessment

Lake Babine Nation Fisheries Program fish population inventory; fish habitat
condition assessment

Morice Cumulative Effects Assessment fish habitat risk assessment

(Daust and Morgan 2014)

Morice Water Monitoring Trust water quality assessment

(M.R. Gordan & Associates 2009)

Morice Fish and Aquatic Habitat Review GIS-based assessment of fish and aqua

(SkeenaWild 2013) habitat

Owen and Lamprey Watershed Status Assessments | watershed assessment (pressure and
(Bulkley Valley Research Centre/FLNRCfinalization) | condition)

Upper Bulkley Fish and Aquatic Review. watershed assessment of fish and aqug
~K((] Y(8Z t &[+pA E[ v Tiibe habitat
Skeena and Nass Salmon Habitat Report Cards GIS-based assessment of freshwater

(Porter et al. 2013, Porter et al. 2014, Porter et al. 201( Salmon habitat
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Fish Passage Assessment of Highway 16 and CN Rai
the Bulkley Watershed.

(Wilson and Rabnett 2007)

field assessment of fish habitat
connectivity / access

Forest and Range Evaluation Program assessments

Conducted by FLNRORD staff at the Nadina and Skeg
Stikine Natural Resource District offices

Field assessment for riparian and water|
quality

Gitanyow Huwilp Society DBA Gitanyow Fisheries
Authority and District of Skeena Stikine collaborative

Pilot project field assessment to rebuild
Kitwanga River / Gitanyow Lake fish

FREP and ESI monitoring project

stocks towards levels that will serve Fog
Social, and Ceremonial and Commercig
Economic fishing needs

Table 8.2 Fish habitat assessments undertaken as part of major projecevesivithin the SSAF Study

Area.

Report

Description

Enbridge Northern Gateway Project
(2015)

freshwater ecosystem assessment (water quantity,
water quality, and stream/riparian areas)

Prince Rupert Gas Transmission Projeq
(2014)

fish and fish habitat baseline assessment

Pacific Trails Pipeline Project
(Applied Aquatic Research Ltd. 2p07

fish and fish habitat baseline assessment

Pacific Trails Pipeline Project
(Hydrologic Consulting Inc. 2012-2014)

water quality and fish habitat assessment

Pacific Trails Pipeline Project
(Hydrologic Consulting Inc. 2012-2014)

aguatic ecosystem components: water quality,
groundwater, and wetlands.

Table 8.3 Synthesis reports that include evaluation of moning and assessment efforts within the

SSAF Study Area.

Report

Description

Comparison of watershed assessment
methodologies

(Daust, 2015)

A comprehensive comparison of the strengths and
weaknesses of the Tier 1 aspects of four watershed
assessment procedures.

Skeena Natural Resource Region Strate
Stewardship Monitoring Plan

(FLNRO, 2015)

A summary of the existing monitoring and gaps in the
Skeena region for a number of values including: 13
species of fish (notably excluding Pacific salmon), aqu
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ecosystems (water quality and water quantity), and
riparian/wetlands/floodplains/alluvial fan ecosystems.

Skeena ESI Review of Fish and Fish A broad review of literature and protocols from the
Habitat Assessment and Monitoring Pacific Northwest and a focused review of applications
Practices the inland Skeena River watershed.

(Parsamanesh and Kurtz 2016)

8.2 Overview of First Nations Fisheries monitoring programs

In addition to the monitoring and assessment work conducted for this state of thewvadport, many of

the SSAF First Nations run their own fisheries monitoring program&.WuA [ v &] E « SWisét]}v v
do not have fisheries programs however, t88ARirst Nations have received training on Meso-Habitat
mapping. This monitoring protocol is the Tier 2 ground truthing of spawrabgat extent (section 6.19).

Gitanyow Fisheries Authority 4

The Gitanyow Fisheries Authority (GFA) is the technical arm of the Gitanyow Hereditary Chiefs, and
provides fisheries, wildlife and overall environmental expertise and services. GFA hapbesing since

1997 and conducts salmonid stock assessment, watershed restoration, environmemtbmmg, fish

and wildlife habitat assessment, environmental impact assessment, research, and plaimmayjly

within the Gitanyow Territory. Starting with the protection of the Kitwanga River sockeye salmdBFA

has grown into a well-established fisheries management team, that now conducts stockraesessrk

in the Nass River Watershed (Cranberry River, Brown Bear Creek, Meziadin Watershed), as well as
variety of work throughout the Gitanyow Traditional Territory.

Some of the & [larger and longer-term projects include the operation of a temporary ashilinon
counting weir (2000-2002) and permanent adult facilities on the Kitwanga @08B-2020); Kitwanga
River Smolt Enumeration Facility (2008-202@)plementation of a Kitwanga sockeye recovery plan
(2006-2020), Brown Bear Creek Sockeye and Coho Enumeration and Monitd@&¢2(20) and the joint
operation of the Meziadin Fishway (2001-2020)the last decade GFA has also undertaken a multitude
of spawning ground and lake trophic status studies to monitor habitat itong in the Meziadin
Watershed as they relate to sockeye salmon.

The GFA also provides services relating to aquatic habitat assessment; habitat r@staad
enhancement; fish population monitoring, enumeration, assessment, and enhancemeingldgical
monitoring; environmental monitoring; environmental impact assessment re\ae;land use planning.

The Gitanyow Traditional Territory lies in the heart of wild salmon country, and salnsdreka a staple
of their diet for thousands of years. Today, Gitanyow people still reavily on salmon, and during
summertime each year, the Gitanyow Village smokehouses are fired up, and peoplerarbugy

4 All information on Gitanyow Fisheries Authority is framip://www.gitanyowfisheries.com/
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processing fish. Fishing occurs mostly on the Nass River mainstem and Mdeziaelin River at well
established Century old fishing sites. Gitanyow FSC. Fish are also caught on tleRdkeremainstem
through special arrangements with the Gitksan Watershed Authority who manage the middidgpaed
Skeena First Nation FSC fisheries. Historically, FSC fishing also took giad€itwanga River and Upper
Kispiox River, but for the most part these fishing sites are no longer used becaoss@fation concerns
for many of these terminal stocks.

The Gitanyow also take part in economic sockeye and coho salmon fisheries Magh through special

permits with DFO. These fisheries first started in 1995 and 1999 whereby Estimatkd Suigpawner

Requirements (ESSR) licence were granted to harvest sockeye on the Meziadin riveygtil setective
]%vVv & (]*Z ] X E} ~2Z[+ Z A § 1V %0 elv. 37 % 3puz A3 }5Z E }

awarded to the Gitanyow. These Gitanyow economic demonstration fisheries have beengsigoie

2009 and are implemented in some years when returns warrant commercial harlresecent years

‘13 VC}A[e «Z E }éallgiablé Harnest on the Nass has been the catch equivalent of 37 Area C

(Gillnet licences) and 8 Area A (Seine net licences). The target species is sotkey® imay be retained

and sold as a bycatch when other commercial sectors are allowed to doasy igiven fishing year. It

should be noted that all Gitanyow commercial fisheries are implemented on the Nass Rinstemmaand

the Meziadin River and only through selective means, which have included thef Wpnets and

fishwheels (only on Nass mainstem).

Gitksan Watershed Authorities 5
The mandate for the Gitksan Watershed Authorities (GWA) arises from Gitksan law, ownership and
jurisdiction over Gitksan territory. Hereditary Chiefs created the GWA as the agency responsiéle fo
invigorating jurisdiction and enforcing Gitksan law for activities involvingslamdi resources of the
Gitksan territories. The Gitksan Watershed Authorities (GWA) was founded in 1992 to complement the
‘151« v. }E]P]v 0 8]30 & « & Z A}YEI Jv]8] & v 8Z id06i[+X

GWA core programs include an extensive and well-respected Catch MonitorigiairdSalmon Stock
Assessment Programs, Water Quality and Quantity assessments, and Habitat Restoratiomsnidithtvf
which work within the Gitksan laws to uphold and sustain fisheries resources within tharGigkstories

and beyond. Beyond core programming, the GWA applies for external potdifidueach year to address
additional needs beyond the scope of their core funding, explore research gugstind conduct shorter-
term or exploratory projects specific to outstanding or community-idezdifneeds. One of the main
objectives under this umbrella of work is to expand and update olleatore understanding of salmon
stocks within our territories and monitor their status as well as the environments that support them.
Continually re-assessing the status of wild salmon populations, habitats anansy#ieough time as
environments change is a key role the GWA fills in order to re-prioritize restoratio protection efforts

as pressures to wild salmon also adapt to changing environments and climates. féanfaomation on

core programs or specific projects and initiatives please visit their website www.gitksanwatershed.com

5 All information on Gitksan Watershed Authorities is frdmip://gitksanwatershed.com/
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Lake Babine Nation Fisheries Program 6
The Traditional Lake Babine Nation (LBN) diet consisted of plants, animals, aasl dighplements to
sockeye salmon which was the major staple. The LBN used weirs to harvest the soakeyetkat
returned to Babine Lake to spawn. The LBN people harvested and preserved vast quantities &mdfood
a commodity for trade with neighboring people. The LBN people were kriowgatch and preserve
approximately 750,000 sockeye in one season. This gave the LBN pleempportunity not only to
« 00ISCE Al3Z v ]PZ }E]JVvP v 8]}ve u3U o<} A]S8Z 3Z yjpve{X dZ
historical weir site has become the location of a permanent fish counting structure, thaeBRiver
counting fence.

Lake Babine Nation Fisheries Program has a mandatmtect and conserve the fisheries resources and
habitats within the Lake Babine Nation Territory for the benefit of all members, prasértture The
suite of LBNF projects include:

x Babine River fish counting fenddo enumerate sockeye, pink, chinook and coho
salmon. This is also the main location for Food, Social and Ceremonial harvest of
sockeye salmon.

x Stream enumerations in tributaries of Babine River and Babine Lake that support wild
sockeye stocks

X Habitat monitoring and small-scale restoratiaincludes water quality and quantity
monitoring, limnology and improvements to spawning habitats as funding comes
available

X Sockeye smolt enumeration project (when funding is availabte)enumerate both
early timing and late timing out-migrating sockeye smolts.

x Salmon education and awareness in LBN schools and at a variety of public events
~"Mul8Z E- & 00 & ]&U4, BC HEHversIbpy, DBNEAnnual General Assembly,
youth camps)

X Creel surveys during recreational sockeye fishery (when funding is available)

x Participation in sockeye management processes in partnership with Resource
Management Branch of DFO and other First Nations

X Recovery Plan for Wild Babine Sockeye

x Liaise with other LBN departments, government agencies, industry representatives and
other stakeholders to ensure protection of salmon and their habitat in the traditional
territory

The suite of LBNF programs aim to work towards identifying limiting factors to saliswwival, monitor
stock strength over time and take appropriate actions to ensure that LBN people havensaim
perpetuity.

5 All information on Lake Babine Nation Fisheries Program is frtips://www.lakebabine.com/programs-
servicesl/fisheries/
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economies. The large-scale utilization of the abundant and predictable salmon stooksdfahe
foundation of the economy. Arrangements for management of the fishery are deeplyontegcted and
AYA v Jv8} 8Z ( E] }(t 8[*uA S[ v pOSHE X

dZ t&WJ[e «3E 3 P] P} oe & S}W u v P « ou}v 8} le ¢} 3US JZYU EA 3]
pink, sockeye and steelhead are met; to ensure the stocks are sufficient to meet food and adads]

and to gain economic benefits from stocks that can support a commercial fisherghiBveathese goals,

the WFP gather data to inform responsible decisions regarding fish managemesalfoon (Chinook,

Coho, pink, sockeye and steelhead), as well as other species such as trout, char and lamprey eels.

Active and planned WFP projects include identifying stocks within each salmon gpheciegh DNA

collection; determining the impact of other user groups on fish stocks byrmbtacatch data from other

groups such as commercial and recreational fisheries; estimation of spawning escapemetteand
development of harvest plans. The WFP also endeavours to enforce regulations for First Natiandood
commercial fisheries; to protect fish habitat, to participate in processes thatimpsct fish stocks, and

§} VepE& SZ 3 (]2 E] e E& *}pE - & oo} § (]EoC v <u]S oC
communities, especially for food fish and employment.

AY L C ]e 8Z u}ed o ]E o0 (]*Z (J@&E 3Z t S[pA S[ v }A]SPSnigke- ( § }v$
drying. They are fished heavily until sockeye needs are met, which typically tsigioeginning of berry

picking and high country hunting. Major sockeye harvest and processtagions include Hagwilget

Canyon, Moricetown Canyon, Morice Lake outlet, Nanika River outlet, Biiklisy Maxan and Bulkley

lake outlets, Nadina River, and at the outlet of Endako River downstream of Burns Ubkkeingahe

disastrous Fraser Canyon slide in 1913, harvesting effort of the Endalsaatiah rivers sockeye was
transferred to Bulkley sockeye stocks. Precontact sockeye catch abundance is speculative as to exact
vuu E+V Z}A A EU t S[*pA §[ v }E o0 Z]*8}E] « 0 EoC VEHVSZASE ou}v
annually reliable.

For conservation reasons,ght $[*puA $[ v Z A A}lopvs E]osDckeyp%a thet 1]\ AP

8.3 Gaps in existing Tier 1 & 2 monitoring

Although other Tier 1 analyses for fish and fish habitat related values have been underiakerSSAF

area in the past, this report supplements that past work with more recent data and assessments that
extend into more areas of the SSAF study area (i.e. the Nechako drainage) that hegempreviously

included in these assessments. Previous Tier 1 assessments of natural and anthropogenic pressures have
been completed for the majority of the SSAF Study Area drainages (i.e., Skeenasap@P9rter et al.

TIV(}EuU 8]1}v }v t S[epA §[ v &]<Araihtip: M@ hRe@Euwetdn.com/departments/fisheries-
and-wildlife/ andhttp://www.wetsuweten.com/images/uploads/Wetsuweten Written Submissionvised.pdf
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2013, Skeena Wild 2013, Porter et al. 2014, Daust and Morgan 2014, €&tate2016, , OW 2017). Past
issues related to previous Tier | analyses within the SSAF Study Area have included:

x differences in the particular GIS data layers used and different algorithms developed forgléresin
specific habitat indicators used for analyses across projects;

x differences in the specific metrics used for quantifying indicator values falytical comparisons
(e.g., road density within 30m of a stream vs. road density within 100m of a stream, etc.);
differences in the thresholds used for defining zones of concern for Tier 1 indicator values;

a lack of any real time series information for tracking habitat disturbance irgtiom at broader
scales.

tZlJo S$Z ¢ & u ]Jv Jee U Jvs PE S]}v }( ™ & dlvE[ei JM1]S]SIEV]WESFZO €
framework (AEWG 2016) as has been initiated for this state of the value report will ensumnsisterat

approach for undertaking these habitat assessments and the beginningo$isient, reliable time series

for future trend evaluations

While there have been many detailed field assessments of fish habitat condition ificspacations
across the SSAF Study Area, there has been little consistency across these Tier 2 assegsrtients an
spatial and temporal scope of evaluations is often limited. The fieldworlertakien in 2020 was
consistent and well organized, laying the groundwork for future Tier 2 mamgtdor the SSAF Study area
There is a need for continued rigorous integrated regional-scale approach nitaming fish habitat
condition. A recent review of fish habitat assessment approaches within the SSAFA&adyickard
and Porter 2017) as well as discussions within the Skeena STC have identified siXigar2rabnitoring
themes that need improvement. These are: cultural and spiritual, water quantity, water quaiihate
change, lakes and wetlands, fish populations, and models. These are described in sectios @pbthi

9 Potential next steps

9.1 Improvements to this assessment

This Tier 1 assessment of the fish and fish habitat value represents an iterative process whereBythe SS
has collaboratively developed a list of indicators and benchmarks to assess the Waluee work
assessing the state of the value for fish and fish habitat may use different indicatoes 4572, and 3
assessments may indicate that certain indicators should be added or removed, or that default thresholds
of concern initially applied should be adjustddhrough this process, the SSAF has identified six key areas
for the focus of future research and monitoring efforts. By identifying these areas of focus, the@BAF

to ensure that future Tier 1 reports can better reflect these areas.

Cultural and Spiritual
This report details the current western scientific understanding of the state of the value f@niisfish
habitat. Work is underway to develop a set of cultural indicators that can infotund state of the value
reports for the SSAF. This work is being led by the SSAF Project Team and wiluléfiedtpractices
from the SSAF Nations. It is anticipated that the development of cultural indicatbrgedtly shift the
focus of the current suite of indicators for this value.
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This report broadly focuses on salmon species; however, it is anticipated trataming of fish habitat
generally will be broad enough to capture the habitats of non-salmonid species. Futtkésweeded to
better capture the impact of pressure, watershed sensitivity, and watershed importanasiocs on
other important fish species such as pacific lamprey Epetdsphenus tridentatus).

FSC use of fish to support economic and cultural needs warrant greater understamdingreater
importance in this report. A better understanding of the alignment between the locaifomo longer
used historical fishing areas and areas of higher development pressure neeglstody. These data can
be informed by a detailed understanding of the Indigenous Knowledge iardee and may be able to
inform a better understanding of the shift in available resources for First Natieaistone; e.g. many
SSAF Nations have a self-imposed moratorium on sockeye harvesting, whengesosieé to be one of
the primary foods for these Nations.

The FSC use of salmon is informed by the historic and modern Indigenous kreoauhelig supported by
the current monitoring of fish and fish habitat by SSAF Nations. To inforfRSfeuse of salmon by the
SSAF nations, additional work is needed to better understand how fish quaditghlanged over time. In
this context, fish quality refers to the health metrics of the fish, such as the perceotfigh that rejected
when caught.

Additionally, understanding the social impact of declining fish stocks is criticedefSations amongst the
SSAF STC have pointed out that the number of youths who actively participate in &3 fiskeclining,
and that the number of people who know how to fish according to traditionakviglso on the decline.
The intergenerational knowledge transfer that happens during fish harvesting and fish prgcessm
also be declining as fish populations decline. It is important to understanding this impact.

Spatial data could support this information by communicating the changetawerof the location of
culturally important fishing areas.

Water quantity
There is insufficient information on the timing and quantity of water as it esohrough the aquatic
ecosystems that support fish. There is limited long term information on stream discareagable in the
SSAF Study Area. While some water gauges are maintained through the Government of Canada
(https://wateroffice.ec.gc.ca) these need to be supplemented to provide a more @enpketwork to
inform local Environmental Flow Needs (EFN) assessments and local decisions ancatedatiange
adaptation or restoration. There are a few recent projects that are helping toeaddhis gap within the
SSAF Study Area (Daust and Morgan 2014; Koch 2016; Koch and Ander3oif 2@ Northwest water
tool provides some of this information, but further work on integrating it into assessments is needed.

Ground water There is limited information related to groundwatand there is a need to improve
understanding of the role ground water plays in maintaining fish habitats witlerS®AF Study Area.

Water quality
There is a need to establish a more extensive network of long teater temperature monitoring
stations throughout the SSAF Study Area to track and predict changing watesrsgomes so as to better
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inform management and mitigation decisions around extreme flow and wateperature events, which
may become exacerbated under potential climate change scenarios.

There is a need to build upon existing efforts by the Federal and Prowgosi@inments to collect and
store data orbenthic macroinvertebratesThe CABIN protocol provides a standardized, relatively simple
field protocol for data collection and an associated database is availablenaimdained by the CABIN
program

Climate change
Climate change issues are not yet adequately addressed within SSAF Study AredngoBiixpanding
focused climate change-related monitoring will be important in several ways:

X Monitoring and modeling climate changd:ong term data omglacier extentandsnowpackwill
provide calibration of climate models.

X Sensitivity: Climate change indicators or predictive models will provide importanttinsitp the
relative sensitivity or resilience of different habitats within the Study Area to local lesed
impacts.

x Climate change adaptation:Uncertainties associated with climate change affect how
communities in the Study Area will manage their resources (e.g., decisions aroundtw/ipete
restoration effort for maximum benefit).

Lakes and wetlands
While lakes and wetlands are an important component of fish habitat in the megionitoring of their
status in the SSAF Study Area has been limited and principally tieda@dédc EA project impact
assessment. There is a need for a broad program of small lakes and vgetianéoring to be developed
so as to better understand the current and potential future risks to and status ofdgland lakes in
the Study Area. A suite of wetland-focused analyses thet baen completed by the SSAF Scientific and
Technical Committee in 2019 and 2020 and provide a strong foumdé&gioimproved future wetland
delineation and monitoring across the Study Area.

Fish populations
Continued engagement with SSAF Nations and potential new approaches (e.g. radig, @DiA) could
help to improve understanding of spawning areas used by salmon pamsadcross the SSAF study area.
There are some long-term population datasets in the SSAF Study Area; most cdrivepawner counts,
although some juvenile datasets are available as well. Analyses by Catradrg§2013), English et al.
(2018), and Connors et al. (2019) have illustrated major gaps inlatapudata for salmon across the
Skeena and Nass Basins. New gaps are being added where cuts in DFO funding have resuléed in som
Jv] S}E SE wu- JVP E}% % X &]E3 E 3]}v JwlPuviH[e EHI®IA }E%
developing their own population monitoring programs, and further imédign of this data into.
Population assessments for fish (anadromous and resident) are fundamental data ndedsivei SSAF
Study Area. Detailed stock assessment analyses of status of regional salmon pop(bations the very
general patterns and trends identified in this report) should be a key fottigure steps (across 1.5, 2,
and 3 Tiers) within the SSAF process.
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It is important to note that the data used for Indicator 6.2&almon Escapement are incomplete. Data in

this section are presented only to illustrate generalized patterns and trends across&h8aif species

and are not intended to represent detailed stock assessment of salmon populatistook status. The

STC acknowledges that there are significant data gaps, and that the table for this section (Appendix 5)
requires significant revisions in future versions of this report. Moving forward, it isTn@emded that

Tier 1.5, Tier 2, and Tier 3 assessments iteratively feed into this work, and that thiebersiare further
refined. Detailed stock assessments should involve collaboration between federahgad and First
Nation governments, and should ensure that relevant local, traditional, and place-based knevdedg
used to refine the understanding of escapement data and trends in salmon populations.

Models
A wide range of tools have been developed to assess, monitor and rasgetts of the productive
capacity of fish habitat in aquatic environments. Modelling techniques can simulatddlsitats to
evaluate the quality of habitat for different fish species under different local anthgepi@ or broader
climate change impacts. These techniques are increasingly being used to assess ttial jiojeacts of
development or the success of habitat remediation projects (de Kerckhove et al. 2008), and fdingrovi
science advice for management programs, Environmental Impact Assessments and for fgutdérg
research. Models allow for both the representation of complex ecological systegqusntifiable terms
and for predictions of the consequences of management actions.

Examples of recent use of such modeling in the SSAF Study Area inclualdibiydodeling within the

E ¢ e]v[e ,vv v d]vi]lv €& le (}JE & Eu]v]vP VvA]E}vu v3%0 (0}A v
al. 2003; Linnansaari et al. 2013) for range of possible EFN mgpaéglproaches) for spawning sockeye

based on modeled habitat suitability criteria (Koch and Anderson 2017), addlimg of the potential

Ju%e S ]Jv ]JA] p ooC Vv pupo 3]JA oC El}ee (]*21ZVv]E ]V ueVE]Se ]V
watershed from future local development scenarios and/or potential climate changadts (Morgan

and Daust 2014). It would be useful to expand environmental flows and spedigat models like these

across the SSAF Study Area

Other types of models that would be useful to develop broadly within the Stuely iAclude water quality
related models such as stream temperature models (e.g., Nelitz et al. 2010, Paate?@18) that can be
used to evaluate current/predict future thermal conditions for temperature sensitive fish specibg i
region, and models describing and predicting fine sediment delivery processasetims. Models of
potential seasonal flow changes (low flows and peak flows) under future climate elsapgarios may
be critical for predicting impacts to fish habitat and developing appropriate management responses.

Monitoring data will be critical for informing, calibrating, and imgrg such models for the SSAF Study
Area. For example, robust basin-scale stream temperature and flow models cabeodiveloped if
supported by a well-designed arrangement of continuously monitoring temperatureflandgauges
throughout the hydrology network. Meaningful, detailed habitat suitabititgdels based on field-based
approaches such as meso-habitat mapping will need to be informed and\eybitwy further research
into the
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differential use of habitat components by the varied fish species in the region. Such field-basglchghod
of habitat quality can link to and refine the broader depictions of fishtatquantity captured by coarser
Tier 1-scale modeling.

Remote Sensing
Future work should consider improving on remote sensing where:

x Datasets are found lacking or non-existent, glaciation extent and change for example.
x There is a huge cost to collecting and creating input data (roads, EGA etc.
X Lags in data currency is considerable (input datasets including VRI and disturbance)

Remote sensing technology through free satellite data (Landsat among others), as welugs trone
work have vastly improved over the last ten years. Work on automating assessmenigtthremote
sensing for topics such as ECA, human disturbance, and riparian disturbanaeghedd deal of promise.

Furthermore, remote sensing, and especially drone data, offers the opportunity to create a moret@ccura

and precise inventories that could greatly improve the sensitivity indisa@mong others. The use of
remote sensing could make future fish and fish habitat datasets and the accomgamport more
responsive and better suited to answering what are the impacts on fish and fish habitat.

9.2 Management actions
Based on the combined results outlined in this report, resource specialists and denskans may wish
to consider the following opportunities to enhance fish habitats and improwggitoring in the SSAF Study
Area:
X Undertake the following actions to reduce risks to fish populations in AUs with titgrdegraded
habitat:
o Deactivate roads in areas of high road density that overlajy witown areas of salmon
spawning
0 Adjust forest planning and practices (including forest thinning and prescriteaifiother
innovative forest management approaches) in key salmon areas to reduce poteriitts
to fish habitats from either elevated peak flows or decreased summer low flows (espesiall

both these risks will conceivably become magnified across the Study Area under varied

climate change scenarios)

o Establish fish species Wildlife Habitat Areas (WkA8) provisions ofthe ~ Forest and Range
Practices Act in locations considered important for salmon but where populations are
threatened by the combined effects of multiple high intensity pressures;

o Consider development of an expert network of river/stream restoration practitioners for the
Study Area that can be called upon for advice in designing future fiskahaestoration
projects

x Expand on existing research, inventory, and monitoring initiatives to refmenikerstanding of fish

habitat and fish population interactions in the Study Area, particularly in more highly impacted areas

and important fish producing systems. As highlighted at the 2017FIEBIHabitat Workshop in
Smithers improved, integrated monitoring across both Tier 1 and Tier 2 scalesobition would
help to:
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0 Assess development proposals for forestry tenures, linear development, etc.;

o Improve stewardship planning, including protection, enhancement and restoration
degraded fish habitats;

o Inform decisions around special areas, and protection of key spawning areas.

o Inform decisions related to water allocation;

0O , 0% S GulJv SZ ~]PVv](] v }(Ju% S_ 1v [/ ]e]}veV
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o Define instream flow needs in terms of amount and timing of flow for proper functgyni

0 Set objectives for Timber Supply Reviews;

0 Set objectives under the Land Act;

o Inform Regional District decisions around land use;

o Provide input for decision-making around salmon escapement and harvesting levels.

Future regional environmental and industrial trends will be important to consithen determining next
steps for managing fish habitats and monitoring impacts in the SSAF Study Area. For example:

x Liquified Natural Gas (LNG) pipeline construction and post-construction;

x Continued industrial and urban expansion that could further impact fish habitats; and,

x Effects of climate change on water flows (timing and extent) and water temperatures for fish.

9.3 Targeted future Tier 1 and Tier 2 work

The following steps should be considered to improve monitoring and assessinfistt habitats in the

SSAF Study Area:

X Continue development and refinement of defensible risk benchmarks that could be appltbd
suite of priority Tier 1 indicators. For example further analyses could suggest hoadify default
road density thresholds of concern based on such modifying factors as undegygoiapgy or soil
conditions,DDR road surface type, etc. Improving the analyses around threshold derivatidn an
threshold setting specific to unique elements of the SSAF landscape is expected tolbbaatile
effort within next steps. Improving Tier 1 threshold analysis/algorithms/data layersegidnally
specific threshold setting are also currently part of ongoing efforts within variousemngjirovincial
CE framework, PSF) that will also be able to help inform SSAF analyses in the future.

x Develop additional Tier 1 indicators as needed to better understand an# tegional risks and
sensitivities, particularly in regard to climate change related impacts (e.g. glacier extent)

x Consider potential indicator aggregation approaches that could be usedrfunatizing cumulative
impacts from human development pressures.

x Finalize a core set of Tier 2 indicators that are important across the Nations. Develop standardized
sampling design and field protocols to provide a consistent regaataket for these core indicators.
Improved ability to compare and contrast information across broad spatial extaltse critical for
improved regional planning

x Design Tier 2 monitoring in such a way to allow individual comiiegnto supplement their
monitoring efforts (e.g., additional indicators or additional sampling sttes)ddress local priorities
while still being coordinated with the regional program (e.g., consider useMdister Sample Draw
for coordinating regional monitoring efforts).
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x Use Tier 2 monitoring information to verify and improve interpretatidrom Tier 1 assessments (i.e.,
how well do Tier 1 risk assessments translate into status of fish habitatticomas measured by Tier
2 indicators?)
X Use Tier 2 monitoringp update and improve underlying GIS data sets by adding informatich, as
deactivated or missing roads, removing ephemeral or non-existent streams, et
x Data needs or decisions should drive the development of the Skeena monipooiggam. The US EPA
(2006) has developed a decision driven monitoring approach called the Datday(QDhbjectives
approach where key decisions or questions are identified first, and the data needs are ass#issed
respect to the priority decisions. This has proven to be a very effective framework on teliakd
acomprehensive field monitoring program and the approach has been adopted, for exadmghe
BC } S 0 &]E&+S E S]}ve[ Z P]}v o D}V]S}E]JVP ~C*S uX
x Indigenous knowledge indicators for fish habitats should also be developed in the Ateayand
used alongside western science-based indicators for cross validation. Tier 2 monitoresergpa
key opportunity to have indigenous ecological knowledge and western scegualy inform the
selection of monitoring locations, monitoring protocols, and decisions to be supported
X }ve]es v8 A]8Z §Z E}A u & 1ii6 E }uu v S]}ve (E}lu 8Z Z] ( &}E -§
rationale for the Lakes, the following recommendations would assist in theedgldf SSAF products,
and would strengthen the ties between the various SSAF SOVs and decision making:
o Develop a comprehensive stream classification, that examines on-the-ground reténels
for all stream classes, for use in future TSRs
o Complete a comprehensive watershed assessment for the Lakes TSA
0 Inventory existing roads according to risk to values and prepare management guidelines that
manage the risk to aquatic ecosystems and grizzly bear and wherever possible

In addition to federal and provincial government objectives for fish haliintified in Section 4 the
following regional-based plafhsnd objectives should be considerwhen making decisions regarding
future monitoring, management and conservation of fish habitats within the SSAF Study Area
Bulkley Land and Resource Management Plan (1998)

Bulkley Valley Sustainable Resource Management Plan (2005)

Bulkley Higher Leveld# (2006)

Bulkley Objectives Set by Government (2006)

Cranberry Sustainable Resource Management Plan (2012)

Cranberry Land Use Objectives (2016)

Kalum Land and Resource Management Plan (2002)

Kalum Sustainable Resource Management Plan (2006)

Kispiox Land and Resource Management Plang)199

Lakes District Land and Resource Management Plan (2000)

Lakes North Sustainable Resource Management Plan (2009)

Lakes South Sustainable Resource Management Plan (2003)

yeu PA]v o]l[o[]V-AEW t 3§ lv "pue3]v o OIXNE DV P uvs Wov
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8 Land-use plans that are signed by the provincial government (e.g., Land souré@Management Plans, or Sustainable
Resource Management Plans) are considered policy unless their objd@iedeen legalised via a Land Use Objectives order.
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Morice Land and Resource Management Plan (2007)

Morice Land Use Objectives (2016)

Gitanyow Land-use Plan (2012)

Future regional Water Sustainability Plans (WSPs)
Other plans at appropriate scales
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Appendix 1v Boundaries of Skeena Sustainable Assessment Forum
(SSAF) Nations within the SSAF Study Area
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Figure A2-1. Gitanyow Traditional Territory (Gitanyow Hereditatyi€fs Office) within the Skeena
Environmental Sustainability Initiative (ESI) Study Area.
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Figure A2-2Gitanyou Traditional Territory (Wilp boundaries) withithe Skeena Environmental
Sustainability Initiative (ESI) Study Area.

117



Figure A2-3. Gitxsan Traditional Territory (Gitxsan Hereditary @hieithin the Skeena Environmental
Sustainability Initiative (ESI) Study Area.
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Figure A2-4. Gitxsan Traditional Territory (Wilp boundaries)hin the Skeena Environmental
Sustainability Initiative (ESI) Study Area.
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Figure A2-5. Gitxsan Traditional Territory (Gitxsan watershedihdaries) within the Skeena
Environmental Sustainability Initiative (ESI) Study Area.
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Figure A2-6. Lake Babine Traditional Territory (Lake BabingoNawithin the Skeena Environmental
Sustainability Initiative (ESI) Study Area.
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Figure A2-7. Lake Babine Traditional Territory (Lake Babirevsitiershed boundarieywithin the
Skeena Environmental Sustainability Initiative (ESI) StudyaAre
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Figure A2-8. Nee-Tahi-Buhn Traditional Territory (Nee-TBbhn Indian Band) within the Skeena
Environmental Sustainability Initiative (ESI) Study Area.
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Figure A28 X t §[*pA S[ v dE ]3]}v o d EE]S}EC YKithih the}Skéeha t S[epA S[ v
Environmental Sustainability Initiative (ESI) Study Area.
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Figure A2{i1X t §[*puA S[ v dE ]8]}v o d EE]S}IECSEZZ]|M yuvvAE}w AN v
Sustainability Initiative (ESI) Study Area.
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Figure A2-11. Skin Tyee Traditional Territory (Skin Tyee Natiothjinvthe Skeena Environmental
Sustainability Initiative (ESI) Study Area.
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Figure A2-12Wet [+ u A § [rraditional Territory Wet [« pA §[ v Nali@h} within the Skeaa
Environmental Sustainability Initiative (ESI) Study Area.
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Figure A2-13. Witset Traditional Territory (Witset) within the SkeeEnvironmental Sustainability
Initiative (ESI) Study Area.
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Figure A2-14. Gitwangak Traditional Territory (Gitwangak watershed boundary) within the Skeena
Environmental Sustainability Initiative (ESI) Study Area.
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Appendix 2v Freshwater fish species present in the major drainages
of the SSAF Study Area.

Fish species designations/occurrences are from McPhail and Carveth 1993. Blue/red designations with
species names indicate fish species that are designated by the B.C. Conservation Data Centre (CDC) as
being Endangered (Red) or of Special Concern (Blue).

Fish Species Common Name Skeena Nass Nechako
(upper Fraser)
Lampetra ayresi River lamprey + ? -
L. richardsoni Brook lamprey + ? -
L. tridentata Pacific lamprey + + -
Acipenser medirostfi&’ Green sturgeon + + -
A. transmontanu¥d White sturgeon ? ? +
Alosa sapidissima American shad I [ -
Couesius plumbeus Lake chub + + +
Mylocheilus caurinus Peamouth chub + + +
Ptychocheilus oregonesis Northern pike-minnow + + +
Rhinichthys cataractae Longnose dace + - +
Richardsonius balteatus Redside shiner + + +
Catostomus catostomus Longnose sucker + + +
C. commersoni White sucker + - -
C. macrocheilus Largescale sucker + + +
Osmerus dentex Pacific rainbow smelt ? ? -
Spirinchus thaleichthys Longfin smelt + ? -
Thaleichthys pacifict¥® Eulachon + + -
O. gorbuscha Pink salmon + + -
O. keta Chum salmon + + -
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O. kisutch

O. nerka

O. tshawytscha
Oncorhynchus clarki cla?kP
O. mykiss

Salvelinus confluentB¥®
S. malma

S. namaycush
Coregonus clupeaformis
Prosopium coulteri

P. williamsoni

Lota lota

Gastersteus aculeatus
Cottus aleuticus

C. asper

C.cognathus

+ = present- = absentl = introduced ? = uncertain record

Coho salmon
Sockeye salmon
Chinook salmon
Cuthroat trout
Rainbow trout

Bull trout

Dolly Varden

Lake trout

Lake whitefish
Pygmy whitefish
Mountain whitefish
Burbot

Threespine stickleback
Coastrange sculpin
Prickly sculpin

Slimy sculpin
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Appendix 3v Conceptual Model for Assessing Fish Habitat

Skeena Environmental Stewardship Initiative (ESI) conceptual model for the Fish Habitat valus¢Ergar8SAFScientific and Technical

Committee (STC)). This diagram illustrates the various interlinked functions and processes that yléffetethe condition of fish habitats in
the SSAF Study Area
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Appendix 4t Data Dictionary and GIS Appendices

4.1 - Indicator Summary

Indicator Formula Threshold| Data Source Measurement Methodology | Watershed Site Notes_References
Selection
Road Total 04,12 Best available road | Total length of roads /| road length / | Risk Number Aquatic_Protocol_Aq
density length of (PSF) network. BC total watershed area. | watershed Associated with Rd| pendix_GIS_Indicatg
roads (km) Cumulative Effects Fire guards may be | area > Dens thresholds) | rs_Inputs_DataDict_
/ total (or Aquatic Ecosystems | included where Rd_Density w/ 0 = Low Risk, 1| 2018 20200810 DR
net) Current Condition available. (Rd_Density_n Moderate, and 2 = | AFT
watershed Assessment. From B( et) High
area (km2) Consolidated Roads: | Weighted road length

DRA, FTEN, OGC,
RESULTS in-block roq

BC Wildfire Service:
Machine and hand line
fire guards.

is used for the Water
Quality component.
See tab 'meta Road
Guard Weighting'.

Additional measures:
Total road length
Total length of roads
net watershed area
(exduding large lakes
water, glaciers/ice.)

When totalled with
all three features a
risk class between
0-6 is created.

Watersheds with a
score of O are
considered
pristine. With
scores of 6 are
considered very
high risk. Both
these watersheds
are put into the
random draw.
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ECA

ECA /total
watershed
area (%)
Revised
Hydologic
Recovery
Curves:
Interior
100*(1-
EXP(-
0.24*(Tree
Height-
2)))"2.909
with 100%
recovery at
>19m
Coastal
100*(1-
EXP(-
0.1*(Tree
Height-
2.1))"1.45
with 100%
recovery at
> 36m

Note that
Interior/Co
astal
classificatio

15, 20
(PSF)

VRI updated with
additional harvesting
from FAIB
Consolidated cutblocks
and RESULTS (includi
height info if available)

Private Land (FOWN)

Human Development
layers (various)

Ecological Aquatic
Units of BC (EAUBC)
Watershed
Classification (Interior
vs Coastal)

ECA [ total watershe
(%)

ECA is based on fore
stand height and
additional
disturbance
assumptions for
harvest, fire, MPB,
and human
disturbance. ie.
Human development
considered as 100%
ECA. See Feature
Criteria column for
details.

ECA Criteria Updated
June 2017:

{Z +SC&E] §
calculation to
harvested or
'disturbed' areas only
(see 'feature criteria’
column).

{z Ale zZC &
recovery curve
formulas for interior
Vs coastal areas.

ECA_Final_Pd
NT

Risk Number
Associated with
ECA thresholds) w
0 =Low Risk, 1 =
Moderate, and 2 =
High

When totalled with
all three features a
risk class between
0-6 is created.

Watersheds with a
score of O are
considered
pristine. With
scores of 6 are
considered very
high risk. Both
these watersheds
are put into the
random draw.

Aquatic_Protocol_Aq
pendix_GIS_Indicatg
rs_Inputs_DataDict_
2018 20200810 _DR
AFT
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n is based
on EAUBC
watershed
class.

Proportion
of ECAIn
Watershed:
km2/total
watershed
(%)

Where
>50% of
watershed
has VRI
Unreported
(e.g. TFL),
ECAis
recorded as
9999
(insufficien
t data)

May 2020:

{1v JE%}E §
Severity and fire
impacts. For fires
without Severity, and
where there is no
updated VRI
information, height is
estimated based on
Site Tools. Site Tools
inputs are: estimated
age since disturbance
leading species, and
site index. This
estimated height is
then plugged in to the
recovery curve
formula to calculate
ECA. For fires with
severity a general EC
factor is used, see
‘feature criteria’
column.

{ & & E vS§
not yet in VRI, Site
Tools is also used to
estimate height and
ECA recovery, as per
fires above.

{ &}E (]E - }(
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areas where the
regen understory may
not yet be
represented in VRI,
this may appear in VR
as old scattered trees
with low canopy
cover, but where
there is more recent
disturbance. These
areas are treated
similarly to fires and
harvest above - i.e. it
is assumed the regen
is not fully
inventoried in VRI yet
and Site Tools is use
to estimate height for
the recovery curve.

{ &1 E (]E& -SU
or scattered vets
where there is no
species or site index,
a general age since
disturbance factor is
used to calculate ECA
{ &}E& D uRirke ]
Beetle effected areas
an additional ECA

factor is calculated
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based on time since
attack, proportion of
stand dead, and BEC
moisture class. This
MPB factor is additive
with the height or age
based ECA, where
there is no
salvage/harvest or
fire post MPB attack.

See 'feature criteria'
column for more

details.
Dams and | #/ No, Yes | Dam Lines Dam_Lines_Cq Aquatic_Protocol_Aq
impoundm | assessment unt pendix_GIS_Indicatg
ents watershed WHSE_WATER_MAN rs_Inputs_DataDict_
GEMENT.WRIS_DAM 2018 20200810 _DR
PUBLIC_SVW AFT
# of water | #/ No, Yes | Points of Diversion POD_Count Aquatic_Protocol_Aq
licenses assessment pendix_GIS_Indicatg
watershed WHSE_WATER_MAN rs_Inputs_DataDict_
GEMENT.WLS_POD | 2018_20200810_DR
CENCE_SP AFT
Road/strea | Total Interior: | BC Consolidated Roag Total number of RdsStrmXing_ Aquatic_Protocol_Af
m crossing | number of | 0.16, 0.32| (as above) road/stream crossingy Density pendix_GIS_Indicatg
density road/strea | Coastal: | FWA stream network | divided by watershed rs_Inputs_DataDict_
m crossingg 0.4, 0.8 Ecological Aquatic area.
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divided by | (CEF Units of BC (EAUBC) (RdsStrmXing | 2018 20200810 DR

total (or 2015) Ecoregions used for | Also reported per net| Density_net) AFT

net) delineation of coastal | watershed area

watershed Vs interior. (excluding large lakes

area water, glaciers/ice.)
Riparian % of total | 5, 15 BC Cumulative Effects Total Disturbance Rip_Tot_All_D| Risk Number Rip Dist - Add Fire
disturbance| stream (PSF) Aquatic Ecosystems | includes: strb_ PCNT Associated with and Insect for more.

length Current Condition Human disturbance Riparian

within 30m Assessment + Riparian within 20 years (rail, Disturbance

of total Disturbance Insect and transmission, major thresholds) w/ 0 =

human Fire Data Add in. rights of way, Low Risk, 1 =

(current harvesting, mining, Moderate, and 2 =

and oil&gas, seismic, High

historical) Human Disturbance | agriculture, and urbar

and natural Current (within 20yrs):| activity) When totalled with

(fire and Rail, transmission, Historical Logging (pr all three features a

insect) major rights of way, 20 years). risk class between

disturbance
(km)

harvesting, mining,
oil&gas, seismic,
agriculture, and urban
activity.

Historic Harvesting
(pre 1995):

FAIB Consolidated
cutblocks and BTM

RESULTS Reserves >

yrs: does not include

Road and Fire Guard
Buffers.

Fire < 60 years old
Insect Disturbance
Reserves < 90 years
old

Additional measures:
Total Stream Length.

Disturbances may

overlap, SO stream

0-6 is created.

Watersheds with a
score of O are
considered
pristine. With
scores of 6 are
considered very
high risk. Both
these watersheds

138



Dispersed (D) reservey
or Non reserves
(SILV_RESERVE_CO
='D'or 'N"). Includes
natural areas of lake,
meadow,rock or
swamp
(STOCKING_STATUS
ODE in ('L','M",'R",'S
Select for Age >90,
either in RESULTSs ags
or VRI age (if age not i
RESULTS).

lengths were also
reported separately
by:

Current (within 20yrs)
disturbance

Historic harvesting

are put into the
random draw.

Road
density
near
streams

Total
length of
roads
within 100
m of a
stream
(each side),
divided by
the total
(or net)
watershed
area.

0.08, 0.16
(CEF
2015)

BC Consolidated Roaq
(as above)

FWA stream network
Ecological Aquatic
Units of BC (EAUBC)
Ecoregions used for
delineation of coastal
Vs interior.

Total length of roads
within 100 m of a
stream (each side),
divided by the total
watershed area.

Weighted road length
is used for the Water
Quality component.
See tab 'meta Road
Guard Weighting'.

Additional measure:
Total length of roads

RdsStrmBuff1(
0_Density

(RdsStrmBuffl
00_Density_ne

B

Aquatic_Protocol_A(
pendix_GIS_Indicatc
rs_Inputs_DataDict |
2018 20200810 _DR
AFT
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within 100m of
stream / net
watershed area
(excluding large lakes
water, glaciers/ice.)

Roads on | Total 0.06, 0.12| BC Consolidated Road Total length of roads | RdSteepSlope Aquatic_Protocol_Aq
unstable length of (CEF (as above) found on steep _Density pendix_GIS_Indicatg
slope roads 2015) DEM slopes, divided by the| (RdSteepSlopg rs_Inputs_DataDict_
found on total watershed area. | s_Density net 2018 20200810 DR
steep Steep Slope = >60% AFT
slopes,
divided by
the total
(or net)
watershed
area.
# mines #1 No, Yes | MinFile Points Mine_Points_ Aquatic_Protocol_A(
assessment Count pendix_GIS_Indicatc
watershed WHSE_MINERAL_TE rs_Inputs_DataDict_|

RE.MINFIL_MINERAL
ILE

2018 20200810 DR
AFT
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# of point
source
pollution

#1
assessment
watershed

Binning
Rather
than
threshold
(No
scientific
research)
0,1,2,3-
4,5-
10,>10

BC Cumulative Effects
Aquatic Ecosystems
Current Condition
Assessment;
WHSE_MINERAL TE
RE.MMS_NOTICE_OH
WORK (20181-29);
WHSE_WASTE.SITE |
V_RMDTN_SITES_ SV
(201904-12);
WHSE_MINERAL _TE
RE.MTA_ACQUIRED |
NURE_GOV_SVW
(2018411-29);
WHSE_BASEMAPPIN
FWA_STREAM_NETV
RKS_SP

WWDischarge
_Count

+

(Count of
NoticeOfWork
Mines)

+

(Count of
Remediation
Sites)

+

(Count of
(MineralTenur
es 181129
WHERE
TENURE_TYP
_DESCRIPTICO
= 'Placer")
intersected
with (FWA
Streams
WHERE
EDGE_TYPE I
(1000, 1050,
1100, 1150,
1250, 2000,
2300)))

Aquatic_Protocol_Aq
pendix_GIS_Indicato
rs_Inputs_DataDict_
2018 20200810 _DR
AFT;
https://catalogue.da
ta.gov.bc.ca/dataset
/notice-of-work-
now-spatial-
locations;
https://catalogue.da
ta.gov.bc.ca/dataset
/environmental-
remediation-sites;
https://catalogue.da
ta.gov.bc.ca/dataset
/mta-mineral-placer-
and-coal-tenure-gov
S
https://catalogue.da
ta.gov.bc.ca/dataset
[freshwater-atlas-
stream-network
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Total land
disturbance

Footprint
of the
disturbed
area or
land type /
total
watershed
area (%).

Binning
rather
than
threshold
s (No
scientific
research)
25,75

Custom 'Development’
data from various
sources, including
Tantalis, OGC, and
BTM (Baseline
Thematic Mapping),
FAIB Consolidated
Cutblocks

Fire perimeters -
current and historic
(Wildfire Management
Branch)

VRI (for insect
disturbance)

footprint of the
disturbed area or lang
type / total
watershed.
Disturbance types are
reported separately,
as well as grouped
into disturbance
categories.

Human
disturbance/land
use/land cover is
reported for 100% of
the watershed
assessment unit (ie.
with no overlaps.)
Where there are
overlapping activities,
a hierarchy is applied
where certain
activities take
precedence. See
'Feature criteria'
column.

Reporting by:
Unique
disturbance/Land
cover type

AU_TOT Distl
rb_all_ PCNT

Aquatic_Protocol_Aq
pendix_GIS_Indicatg
rs_Inputs_DataDict_
2018 20200810 _DR
AFT

142



Current Human
Disturbance (within
20 yrs)

Historic Harvesting
(pre 20 years)

Total human
disturbed (current
and historic)

Total Fire

Total Insect

Total Fire and Insect
(no double
accounting)

Net Fire and Insect
(not covered by
human disturbance)
Total Non-Disturbed
(not effected by
human or natural
disturbance)

Drainage
Density
Ruggednes
S

Stream

density as 4

function of
relief (km
of streams
/ km2 of
reporting
unit)
*(reporting

2000,
4000

WHSE_BASEMAPPIN
FWA_STREAM_NETV
RKS_SP

Relief (max elevation -
min elevation in the
unit) derived from
TRIM DEM (25m)

DDR_Score

Aquatic_Protocol_A(
pendix_GIS_Indicatg
rs_Inputs_DataDict_
2018 20200810 _DR
AFT




unit relief
m)

Extent of | Total area | Binning WHSE_BASEMAPPIN Area of FWA https://catalogue.da
lakes and | of lakes, rather FWA_LAKES POLY; Lakes ta.gov.bc.ca/dataset
wetlands wetlands, | than WHSE_BASEMAPPIN + [freshwater-atlas-
and man- | threshold | FWA_MANMADE_WA Area of FWA lakes;
made s (No ERBODIES_POLY; Manmade https://catalogue.da
reservoirs | scientific | Skeena ESI waterbodies ta.gov.bc.ca/dataset
and canals | research) | Consolidated Wetlands WHERE [freshwater-atlas-
(ha) / (201906-25) FEATURE_CC manmade-
assessment >/< Z' ¢ waterbodies;
watershed OR
FEATURE_CC Skeena ESI
>/< Z' ¢ Consolidated
+ Wetlands generated
Area of from VRI and FWA
Wetlands Wetlands.
Low flow % of Binning BC MOE ecoregional Intersect
sensitivity | watershed | Rather flow sensitivity (2012- assessment
area in than 02-08) watershed
summer threshold with
sensitive (No ecoregional
region scientific flow sensitivity
research) polygons to
0,0-5,5- calculate
25,25- percent of
50,>50 watershed

area within




summer

sensitive
regions.
% of Binning BC MOE ecoregional Intersect
watershed | Rather flow sensitivity (2012- assessment
area in than 02-08) watershed
winter threshold with
sensitive (No ecoregional
region scientific flow sensitivity
research) polygons to
0,0-5,5- calculate
25,25- percent of
50,>50 watershed
area within
winter
sensitive
regions.
Salmonid | Total Binning WHSE_BASEMAPPIN fa Sum length of
habitat length of Rather FWA_STREAM_NETV modelled_habi
extent modelled | than RKS_SP tat_potential
potential threshold WHERE
fish habitat | (No Relief (max elevation - fish_habitat <>|
(km) / scientific | min elevation in the ZEKE &/7
assessment research) | unit) derived from , 1d d[ (}
watershed | <50, 50- | TRIM DEM (25m) each
100, 100- assessment
150, 150- watershed
200, >200
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Extent of
known
salmon
spawning
habitat

Total

length of
spawning
zones by
salmon
species
(km) /
assessment
watershed

Binning
Rather
than
threshold
(No
scientific
research)
0,<5,5-
10,10-
20,>20

Skeena spawning
layers from PSF data
library (downloaded
201907-21);

WHSE_FISH.FISS_HI
FISH_DST_LIN_PUB |

w

PSF spawning
data doesn't
cover the
whole ESI area
so we need to
supplement
with FISS
(which is
already
represented in
the PSF data);
to avoid
double
counting we
needed to
exclude FISS
data in the
watersheds
already
covered by the
PSF data, i.e.
any watershed
codes
beginning with
400-.

Skeena
spawning
layers from
PSF data

Lake Sockeye:
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=57
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=56
(mainstem)
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=58 (tribs)
River Sockeye:
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=55
Chinook:
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=50

Coho:
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=52

Chum:
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library
combined with
spawning from
FISS Historical
Fish
Distribution
Zones outside
the Skeena
basin:

FISS WHERE
ACTIVITY IN
('Major
spawning
location’,
'‘Spawning in
estuary',
'‘Spawning
location") AND
SPECIES_NAN
E IN ('Chinook
Salmon',
'‘Chum
Salmon', 'Cohg
Salmon’, 'Pink
Salmon’,
'‘Sockeye
Salmon') AND
NEW_WATER
HED_CODE
NOT LIKE '4%

https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=51

Pink (even):
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=53

Pink (odd):
https://data.salmon
watersheds.ca/data-
library/ResultDetails,
aspx?id=54

https://catalogue.da
ta.gov.bc.ca/dataset
/bc-historical-fish-
distribution-zones-
50-000
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Sum length
(km) of
spawning for
each species

(Coho,
Chinook,
Chum,
Sockeye, Pink
within each
FWA
watershed.
Total Binning Skeena spawning As above, sum Where multiple
length of all| Rather layers from PSF data length of species use the sam
spawning | than library; spawning for stream reach for
zones for | threshold | WHSE_FISH.FISS HI each species spawning, the length
all salmon | (No FISH _DST LIN_PUB | within each of this stream will be
species scientific | W assessment counted multiple
(km) / research) watershed. times.
assessment 0,<5,5-
watershed | 10,10-
20,>20
Water Proportion | Binning WHSE_WATER_MAN Sum length of https://catalogue.da
allocation | of streams | Rather GEMENT.WLS_STRE water ta.gov.bc.ca/dataset
restrictions | in than _RESTRICTIONS_SP allocation [streams-with-
assessmeni threshold | WHSE_BASEMAPPIN restriction water-allocation-
watershed | (No FWA_STREAM_NETV streams restrictions;
under RKS_SP divided by https://catalogue.da
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water scientific sum of total ta.gov.bc.ca/dataset
allocation | research) length of FWA [freshwater-atlas-
restrictions Streams stream-network
(%)
#1 No, Yes | WHSE_WATER_MAN Count of https://catalogue.da
assessment GEMENT.WLS_WATE water ta.gov.bc.ca/dataset
watershed _RESTRICTION_LOC allocation /water-allocation-
w restriction restrictions-view
points within
each
assessment
watershed.
# of #1 No, Yes | WHSE_WATER_MAN Count of https://catalogue.da
groundwat | assessment GEMENT.GW_WATEF groundwater ta.gov.bc.ca/dataset
er wells watershed WELLS_WRBC_SVW wells within /ground-water-wells
each
assessment
watershed.
% of Total area | 15, 20 WHSE_FOREST_VEC Sum VRI area https://catalogue.da
second of second | Taking ATION.VEG_COMP_L WHERE ta.gov.bc.ca/dataset
growth growth from ECA| R_R1 POLY PROJ AGE 1 Ivri-forest-
forest / not sure if 80 divided by vegetation-
total (or that's total (or net - composite-polygons-
net) appropria excluding BTM and-rank-1-lagr
watershed | te water/glacier/

area (%)

snow)




watershed

Salmon
Escapemen

t by Species

(Both
Indicators
captured in
a Single
Map)

area.

Proportion | Binning NuSEDS Escapement Port_Chg Field Survey Stream
al Change | Rather Data - (The Spatial Data:
Over time | than skeena_streamsurvey( proportional https://data.salmon
(Earliest threshold | ata_20191024 and change from watersheds.ca/data-
Average vs | (No nass_streamsurveydat the first ten library/ResultDetails,
Most scientific | a_20190927 .xIsx year average aspx?id=114 NUSEL
Recent research) to most recent Escapement Stream
Average) Insufficie ten year Data from PSF
Stream ID | nt, <-50, 0 average(Differ
linked to to -50, 0 ence/Fst_10 A
Assessmen] to 100, vg)*100)
Watershed | >100
Most Binning NUSEDS Escapement Lst 10 _Avg Survey Stream
Recent Ten| Rather Data - (The average Spatial Data:
Year Avg | than skeena_streamsurvey( of the most https://data.salmon
Stream ID | threshold | ata_20191024 and recent 10 watersheds.ca/data-
linked to (No nass_streamsurveydat years of library/ResultDetails,
Assessmen] scientific | a_20190927.xIs8ee assessments) aspx?id=114 NUSEL
Watershed | research) | Salmon Escapement Escapement Stream

<100, Scipt and the python Data from PSF

100-1000,| script

1000-

2000,

2000-




5000,
>5000

4.2 - Citations
Threshold reference

Full citation for inclusion in report

Interim Assessment Protocol for Aquatic Ecosystems in British Columbia. Version 1.1 (O&r2@aééd by the

CEF 2015 Provincial Aquatic Ecosystems Technical Working Gtddimistries of Environment and Forests, Lands and
Natural Resource Operatiortsfor the Value Foundation Steering Committee. 19 p.
Porter, M., D. Pickard, S. Casley, N. Ochoski, K. Bryan and S. Huang. 2013. Skeena lake sockaj@Conse
PSF Units: habitat report cards. Report prepared by ESSA Technologies Ltd. for the Pacific SalmatioRoun

Porter, M., D. Pickard, S. Casley, and N. Ochoski. 2014. Skeena Salmon Conservation Units HabitatRep:
Chinook, coho, pink, chum, and river sockeye. Report prepared by ESSA Technologies Ltd. for the Patific
Foundation.

Wild Salmon Policy

&l*Z E] » v K wve v ~ &KeX TiifiX v [+ W}o] C (}E&E }ve EA 3]}
Oceans Canada, Vancouver, BC.
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4.3 t Output Field Descriptions

Geodatabase | Dataset Name Field Name Description Relevant Indicator
WATERSHED_FEATURE_ID | FWA Assessment Watershed Unique IC
Used as the Cumulative Effects
Assessment Unit identifier.
ASSESSMENT_TARGET_YEAR The year or vintage when the assessme
analysis was initiated and for which the
results represent.
ASSESSMENT_UNIT_PROCES The date when the assessment analysis
DATE was run for this assessment unit.
SSAF ES T1 SSAF_CEF_FFH] Coastal_Interior
eH dE — 71018 200428 200 Classification of AU into Coastal vs
g - -

903

Interior. Based on max overlap with
Ecological Aquatic Units of British
Columbia (EAU BC) Freshwater Ecoreg

AU_Area_ha

Assessment Unit Total Area ha

AU_Area_ha_nolceWater

AU Area ha - excluding BTM Fresh Wat
Salt Water, Glaciers and Snow

Rd_Density

Road Density per total AU - km/km2

Road density

Dam_Lines_Count

count of Dam Inventory Lines by Dam F
Number

Dams and impoundments
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POD_Count

count of all Points of Diversion by
TPOD_TAG

# of water licenses

RdsStrmXing_Density

Density of road-stream intersections
(#/total AU km2)

Road/stream crossing
density

RdsStrmBuff100_Density

Density of roads within 100m of streamg
(km/total AU km2)

Road density near streams

RdSteepSlopes_Density

Density of roads on steep slopes

(km/total AU km2). Steep is defined as
>50% for Haida Gwaii, and >60% for thi
remainder of the province.

Roads on unstable slope

Mine_Points_Count

count of MinFile points by Mineral File
Number

# mines

AU_TOT Disturb_all PCNT

% of AU that has been effectected by
human, fire, or insect disturbance
(hectares)

Total land disturbance

NoW_Mines_Count

Count of Notice of Work mine points.
Component of final

# of point source pollution

Placer_Stream_Count

Count of intersection points between
placer mineral tenures and FWA strear

# of point source pollution

WWDischarge_Count

count of Waste Water Discharge points
by Authorization Number

# of point source pollution

Rd_Density _net

Road Density per net AU (excluding BT
water/glacier/snow) - km/km2

Road density
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RdsStrmXing_Density net

Density of road-stream intersections
(#/net AU km2)

Road/stream crossing
density

RdsStrmBuff100_Density _net

Density of roads within 100m of streams
(km/net AU km2)

Road density near streams

RdSteepSlopes_Density _net

Density of roads on steep slopes (km/n¢
AU km2). Steep is defined as >50% for
Haida Gwaii, and >60% for the remaind
of the province.

Roads on unstable slope

ECA_Final_PCNT

ECA Percent of AU, but indicated as 99
where >50% of AU has VRI unreported.

ECA

Rip_Tot_Human_Dstrb_StrmKM
PCNT

% of total stream length within 30m of
total human (current and historical)

Riparian disturbance - See
other Fire and Insect
dataset for included Rip Dig

MinElev Minimum Watershed Elevation
MaxElev Maximum Watershed Elevation
Elev_Relief Difference between Min and Max
Elevation
DDR_Score Drainage Density Ruggedness - stream| Drainage Density

density as a function of relief (km of
streams / km2 of reporting unit)
*(reporting unit relief m)

Ruggedness
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WATERSHED_FEATURE_ID

FWA Assessment Watershed Unique I[
Used as the Cumulative Effects
Assessment Unit identifier.

NoW_Mines_Count

Count of Notice of Work mine points.
Component of final

# of point source pollution

Placer_Stream_Count

Count of intersection points between
placer mineral tenures and FWA strear]

# of point source pollution

AddRemediation_Sites Count

Count of additional remediation sites.

# of point source pollution

SSAF_ESI T1 F

WWNDischarge Count

count of Waste Water Discharge points
by Authorization Number

# of point source pollution

_NoCEF_wEscpn
_Link_TerrOvlp_(Q
ABIN_20200507

Pnt_Src_Plltn_Final_Count

Total count of all contributing point
source pollution counts

# of point source pollution

Lakes Wetlands_ HA

Total area of lakes, wetlands, and man-
made reservoirs and canals (hectares).

Extent of lakes and
wetlands

Lakes Wetlands PCNT

Proportion of lakes, wetlands, and man-
made reservoirs and canals in the AU.

Extent of lakes and
wetlands

Summer_Sens_PCNT

Proportion of AU in summer low flow
sensitive region.

Low flow sensitivity

Winter_Sens_ PCNT

Proportion of AU in winter low flow
sensitive region.

Low flow sensitivity

Salmonid_hab_KM

Total length (km) of modelled potential
fish habitat.

Salmonid habitat extent
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Spawning_CK_KM

Length (km) of Chinook salmon spawnif
habitat.

Extent of known salmon
spawning habitat

Spawning_CH_KM

Length (km) of Chum salmon spawning
habitat.

Extent of known salmon
spawning habitat

Spawning_CO_KM

Length (km) of Coho salmon spawning
habitat.

Extent of known salmon
spawning habitat

Spawning_PK_KM

Length (km) of Pink salmon spawning
habitat.

Extent of known salmon
spawning habitat

Spawning_SE_KM

Length (km) of Sockeye salmon spawni
habitat.

Extent of known salmon
spawning habitat

Spawning_Total KM

Total combined length (km) of all salmo
spawning habitat across all species.

Extent of known salmon
spawning habitat

Wir_Allctn_Rstrctns KM

Length (km) of streams that have water
licence restrictions.

Water allocation
restrictions

Witr_Allctn_Rstrctns PCNT

Proportion of streams in the AU that hay
water licence restrictions.

Water allocation
restrictions

Witr_Allctn_Rstrctns_Count

Count of water allocation restrictions in
the AU

Water allocation
restrictions

GW_Wells_Count

Count of groundwater wells.

# of groundwater wells

Second_Growth_HA

Area (ha) of second growth forest (< 80
yrs old) in AU

% of second growth
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Second_Growth PCNT

Proportion of AU that is second growth
forest (< 80 yrs old).

% of second growth

Second_Growth_PCNT_net

Proportion of net AU (excluding BTM
water/glacier/snow) that is second
growth forest (< 80 yrs old).

% of second growth

Sys_nm System Name - Name of the River Syst| Salmon Escapement
CuUID System Name ID Salmon Escapement
geofeatid Specific Feature 1D Salmon Escapement
streamid Specific Stream ID Salmon Escapement
Species Salmon Species Salmon Escapement
Total_Avg Average of all the Assessment Years | Salmon Escapement
Fst_10_Avg The average of the earliest 10 years of | Salmon Escapement
assessments
Lst 10 Avg The average of the most recent 10 year| Salmon Escapement
of assessments
Std_Dev Standard Deviation of all assessments | Salmon Escapement
Difference The difference between the two averagq Salmon Escapement

(Lst_10_Avg - Fst_10_Avg)
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Port_Chg

The proportional change from the first
ten year average to most recent ten yeg
average(Difference/Fst_10_Avg)*100

Salmon Escapement

First_Yr First Year of Assessment Salmon Escapement
Fst_Yr_Rt First Year escapement numbers Salmon Escapement
Last_Yr Most Current Year of Assessment Salmon Escapement
Lst_Yr_Rt Most Current Year escapement number Salmon Escapement
Num_Assess Number of Year Assessed Salmon Escapement

ECA_WSP_Flag

Risk Number Associated with ECA PSF
thresholds) w/ 0 = Low Risk, 1 =
Moderate, and 2 = High

Tier 1/2 Linkages

RdDens_WSP_Flag

Risk Number Associated with Road
Density (PSF thresholds) same scoring
ECA

Tier 1/2 Linkages

RipDist WSP_Flag

Risk Number Associated with Riparian
Disturbance (PSF thresholds) same
scoring as ECA

Tier 1/2 Linkages

Linkage_Score

Sum of Three Flag Scores

Tier 1/2 Linkages

LAXWIIYIP_Over

Name of Gitxsan House that overlaps tf
watershed

Tier 1/2 Linkages
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WILPNAMES_Over

Name of Gitanyow House that overlaps
the watershed

Tier 1/2 Linkages

TTY_NAME_Over

Name of Wetsuweten House that
overlaps the watershed

Tier 1/2 Linkages

Witset_YesNo

Does Witset Overlap?

Tier 1/2 Linkages

Wet_suwet_en_First_Nation_Ye
No

Does Wetsuweten First Nation Overlap’

Tier 1/2 Linkages

Gitxsan_Hereditary_Chiefs_Yes
o

Does Gitxsan Overlap?

Tier 1/2 Linkages

Lake Babine_Nation_YesNo

Lake Babine Nation Overlap?

Tier 1/2 Linkages

Nee_Tahi_Buhn_Indian_Band )
sNo

Nee Tahi Buhn Overlap?

Tier 1/2 Linkages

Skin_Tyee_Nation_YesNo

Skin Tyee Nation Overlap?

Tier 1/2 Linkages

Office_of_the_Wet_suwet_en_Y
sNo

Office of the Wetsuweten Overlap?

Tier 1/2 Linkages

Gitanyow_Hereditary Chiefs_Of
ce_YesNo

Gitanyow Overlap?

Tier 1/2 Linkages

CABIN Watershed

Has CABIN been carried out in the
watershed?

Tier 1/2 Linkages

Gitwangak_YesNo

Gitwangak Overlap

Tier 1/2 Linkages
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AU_TOT _strLngth_km

Total length (km) of stream in the
Assessment Unit

Riparian disturbance

Rip_Human_Dstrb_Curr_KM

Total length (km) of stream disturbed by,
current human disturbance

Riparian disturbance

Rip_Human_Dstrb_Hist KM

Total length (km) of stream disturbed by
historical human disturbance

Riparian disturbance

Rip_Tot_Human_Dstrb_KM

Total length (km) of stream disturbed by
ALL human disturbance

Riparian disturbance

Rip_Tot_NonDstrb_StrmKM

Total length (km) of stream undisturbed
by ALL human disturbance

Riparian disturbance

SSAF_RipDist_A
alysis_200924

Rip_Human_Dstrb_Curr_StrmK]|
_PCNT

Percent of stream disturbed by current
human disturbance

Riparian disturbance

Rip_Human_Dstrb_Hist_StrmKN
_PCNT

Percent of stream disturbed by historica
human disturbance

Riparian disturbance

Rip_Tot_Human_Dstrb_StrmKM
PCNT

Percent of stream disturbed by ALL
human disturbance

Riparian disturbance

Rip_Tot_NonDstrb_StrmKM_PQC
T

Percent of stream undisturbed by ALL
human disturbance

Riparian disturbance

Rip_Fire_Dstrb_ KM

Total length (km) of stream disturbed by
Fire

Riparian disturbance

Rip_Insect_Dstrb_KM

Total length (km) of stream disturbed by
Insect

Riparian disturbance
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Rip_Fire_Dstrb_ PCNT

Percent of stream disturbed by Fire

Riparian disturbance

Rip_Insect_Dstrb_PCNT

Percent of stream disturbed by Insect

Riparian disturbance

Rip_Tot_All_Dstrb_KM

Total length (km) of stream disturbed by
ALL input

Riparian disturbance

Rip_Tot_All Dstrb PCNT

Percent of stream disturbed by ALL inpt

Riparian disturbance

Rip_Tot_All_Dstrb_CLS

Riparian Disturbance Risk Class

Riparian disturbance

Rip_Tot_All_Dstrb_NUM

Riparian Disturbance Risk Class Numbg

Riparian disturbance

ASSESSMENT_UNIT_SOURCE

FWA Assessment Watershed Unique I[
Used as the Cumulative Effects
Assessment Unit identifier.

WATERSHED_GROUP_ID

Watershed Group Unique ID

SSAF_Disturban
Type 2018 2020
1015

ASSESSMENT_UNIT_GROUP

Four Letter Classification of Watershed
Group

ASSESSMENT_UNIT_AREA H

Area in Ha of Assessment Watershed

ASSESSMENT_TARGET_YEAF

The year or vintage when the assessme
analysis was initiated and for which the
results represent.
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COASTAL_INTERIOR

Classification of AU into Coastal vs
Interior. Based on max overlap with
Ecological Aquatic Units of British
Columbia (EAU BC) Freshwater Ecoreg

FOWN_CROWN_HA

FOWN_FEDERAL_HA

FOWN_PRIVATE_HA

FOWN_PROTECTED_HA

FOWN_UNKNOWN_HA

FOWN_CROWN_PCNT

FOWN_FEDERAL_PCNT

FOWN_PRIVATE_PCNT

FOWN_PRTCTD_PCNT

FOWN_UNKNOWN_PCNT

ROAD_BUFFERS_HA

FIRE_GUARD_BUFFERS_HA

MINING_AND_EXTRACTION_H

RAIL_AND_INFRASTRUCTURE

See meta Disturbance tab
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OGC_INFRASTRUCTURE_HA

POWER_HA

ROW_HA

URBAN_HA

RECREATION_HA

OGC_GEOPHYSICAL_HA

CUTBLOCKS_HA

AGRICULTURE_AND_CLEARIN
A

RESULTS_RESERVES_HA

RANGE_LANDS_HA

FOREST_LAND_HA

SHRUBS_HA

WETLANDS_ESTUARIES_HA

FRESH_WATER_HA

SALT_WATER_HA

ALPINE_SUBALPINE_BARREN

GLACIERS_AND_SNOW_HA
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ROAD_BUFFERS_PCNT

FIRE_GUARD_BUFFERS_PCN

MINING_AND_EXTRACTION_F
T

RAIL_AND_INFRASTRUCTURE
NT

OGC_INFRASTRUCTURE_PCH

POWER_PCNT

ROW_PCNT

URBAN_PCNT

RECREATION_PCNT

OGC_GEOPHYSICAL_PCNT

CUTBLOCKS_PCNT

AGRICULTURE_AND_CLEARIN
CNT

RESULTS_RESERVES_PCNT

RANGE_LANDS_PCNT

FOREST_LAND_PCNT

SHRUBS_PCNT
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WETLANDS_ESTUARIES_PCN

FRESH_WATER_PCNT

SALT_WATER_PCNT

ALPINE_SUBALPINE_BARREN
NT

GLACIERS_AND_SNOW_PCN?

DISTRB_HUMAN_CRNT_20YR|

DISTRB_HUMAN_HIST_HA

NATURAL_LANDBASE_HA

DISTRB_HUMAN_CRNT_20YR|
NT

DISTRB_HUMAN_HIST_PCNT

NATURAL_LANDBASE_PCNT

DISTRB_FIRE_HA

DISTRB_INSECT_HA

DISTRB_FIRE_INSECT_TOT_H

DISTRB_FIRE_PCNT

DISTRB_INSECT_PCNT
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DISTRB_FIRE_INSECT_TOT_F

DISTRB_FIRE_NET_HA

DISTRB_INSECT_NET_HA

DISTRB_FIRE_INSECT_NET_H

DISTRB_FIRE_NET_PCNT

DISTRB_INSECT_NET_PCNT

DISTRB_FIRE_INSECT_NET_F

DISTRB_ALL_TOT_HA

DISTRB_ALL_TOT_PCNT

NON_DISTRB_ALL_TOT_HA

NON_DISTRB_ALL_TOT_PCNT

RD_LENGTH_KM

Length of Road in Assessment Unit

STRM_LENGTH_KM

Length of Stream in Assessment Unit

4.4 - Salmon Escapement Script

1. Get spreadsheet or table into processing GDB so that the averaging script can run on it
2. Run Averaging script for each table
3. Join a single output table (from Averaging Script) to the survey stream layer keepingatetijng layers

4. Export the join
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5. Repeat for all tables of interest

6. Merge the exported features

7. Check that the Point features overlap with the AU
8. Spatial Join with the assessment unit feature

Salmon Stream

https://data.salmonwatersheds.ca/data-library/ResultDetails.aspx?id=114

4.5 - Riparian Disturbance - Add Fire and Insect

Purpose of analysis: to establish the % of insect and fire disturbance
within the riparian zone (30 metres) of streams for each watershed
feature listed in the ESI 2018 Aquatics Summary.

The underlying input data used in this analysis is the same as the 20
Cumulative Effects Aquatic Ecosystems Current Condition Assessme
document:
\\spatialfiles.bcgoviwork\srm\smt\WorkareaArcProj\P17 Skeena_ESI\
ocuments\CBAquatic_Protocol_Appendix_GIS_Indicators_Inputs_Da
ct 20180115

Insect Disturbance Layer:

VRI from the BCGW

Definition Query:

EARLIEST_NONLOGGING_DIST_TYPE LIKE '1%' and
(STAND_PERCENTAGE_DEAD >= 10 or
STAND_PERCENTAGE_DEAD is null)

Added 30 metre buffer.

Erased 30m fire and 30m human disturbance buffer to eliminate overlap.

Fire Disturbance layer:

Merged current, historical, and burn severity BCGW layers.

For Burn Severity Def Quer

BURN_SEVERITY_RATING <> 'Unburned'

Definition Query:

FIRE_YEAR >= 1960
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Added 30 metre buffer.

Erased 30m human disturbance buffer to eliminate overlap.

Human Disturbance Layer:

BTM tiles are located in:

\\spatialfiles.bcgovivork\srm\bcce\shared\data library\tile whs

e\consolidated disturbance\2019\README How To merge

for AOIl.txt for more information about how to get the

distrubance feature

CEF version didn't include roads, trails, and fire guards

then added in

Roads, trails, and fire guards buffer erased from Human Disturbance

30 metre buffer added

4.6 - ECA Recovery Curves

Interior
ECA
Hydrologic recovery contribution
Min tree height (m) Max tree height (m) Median tree height (m) (%) (%)
0 2 NA 0 100.0
2 3 2.5 0.2 99.8
3 4 3.5 3.1 96.9
4 5 4.5 9.9 90.1
5 6 5.5 19.3 80.7
6 7 6.5 29.9 70.1
7 8 7.5 40.5 59.5
8 9 8.5 50.3 49.7
9 10 9.5 59.1 40.9
10 11 10.5 66.7 33.3
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11 12 11.5 73.1 26.9
12 13 12.5 78.3 21.7
13 14 13.5 82.7 17.3
14 15 14.5 86.2 13.8
15 16 15.5 89.0 11.0
16 17 16.5 91.3 8.7
17 18 17.5 93.1 6.9
18 19 18.5 94.6 54
>19 NA NA 100.0 0.0
Citation: Winkler, R., and S.
Boon. 2015. Revised snow
recovery estimates for pine-
dominated forests in interior
British Columbia. Prov. B.C.,
Victoria, B.C. Exten. Note 116.
www.for.gov.bc.ca/hfd/pubs/D
ocs/
En/En116.htm
Formula: 100*(1-EXP(-0.24*(HEIGHT-2)))*2.909
Coastal (all elevations)
ECA
Hydrologic recovery contribution
Min tree height (m) Max tree height (m) Median tree height (m) (%) (%)
0 2 NA 0.0 100.0
2 3 25 0.9 99.1
3 4 3.5 5.2 94.8
4 5 4.5 10.6 89.4
5 6 5.5 16.5 83.5
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6 7 6.5 22.4 77.6
7 8 7.5 28.2 71.8
8 9 8.5 33.7 66.3
9 10 9.5 39.1 60.9
10 11 10.5 44.1 55.9
11 12 115 48.8 51.2
12 13 125 53.1 46.9
13 14 13.5 57.2 42.8
14 15 145 60.9 39.1
15 16 15.5 64.4 35.6
16 17 16.5 67.6 32.4
17 18 17.5 70.5 29.5
18 19 18.5 73.1 26.9
19 20 19.5 75.6 24.4
20 21 20.5 77.8 22.2
21 22 21.5 79.9 20.1
22 23 225 81.7 18.3
23 24 23.5 83.4 16.6
24 25 24.5 84.9 15.1
25 26 25.5 86.3 13.7
26 27 26.5 87.6 12.4
27 28 275 88.8 11.2
28 29 28.5 89.8 10.2
29 30 29.5 90.8 9.2
30 31 30.5 91.6 8.4
31 32 31.5 92.4 7.6
32 33 325 93.1 6.9
33 34 33.5 93.8 6.2
34 35 34.5 94.4 5.6
35 36 35.5 94.9 5.1
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>36 NA NA 100.0 0.0

Citation: Hudson, R., and G. Hore

2007. An operational method of

assessing hydrologic recovery for

Vancouver Island and

south coastal BC. Res. Sec., Coa:

For. Reg., BC Min.

For., Nanaimo, BC. Technical

Report TR-032/2007.

Formula: 100*(1-EXP(-0.1*(HEIGHT-2.1)))*1.45

4.7 t meta Disturbance
Group - SubGroup . . Human
Rank Disturbance Group Sub Group Description Disturbance Class
0-1 Road_Buffers OGC Road Buffers | OGC SLU Road buffers Current
0-2 CEF Integrated BC CEF Integrated road lines, with those under OG Current
Road_Buffers Roads buffer erased. DRA trails not included.
0-1 . _ Custom BC Wildfire Service fire guard buffers - 201 Current
Fire_Guard_Buffers Fire Guard Buffers | 2019
. : Custom - North GeoBC - Custom mine footprints digitized for the
1-1 Mining_and_Extraction Area 2015 North Area Current
1-2 Mining_and_Extraction I\B/Izspi)l:zg Thematic BTM - Mining - mineral extraction or quarry Current
1-3 Mining_and_Extraction | VRI Mining VR.I } Gra\iel pits, mines, rubbly mine spoils, mine Current
tailings (>= 20% cover).
1-4 Mining_and_Extraction TRIM Enhanced TRIM - Mines and quarries Current
- Base Map

2-1 Rail_and_Infrastructure | Railway BC GeoBase - Ralil lines buffered by 7.5m Current
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2-2 Rail_and_Infrastructure | Railway NEBC GeoBase - Rail lines buffered by 17.5m Current
2-3 Rail_and_Infrastructure | VRI Airports VFEI - Airport or associated areas (buildings, parking Current
(>= 20% cover)
2-4 Rail_and_Infrastructure | TRIM Airfields TRIM - Runway, airstrip Current
31 OGC Infrastructure Surface Land Use - OG_C - Oil and Gas pipelines, well facilities, and Current
- OGC ancillary features
4-1 Power Dams Water - Linear dams, buffered by 25m Current
4-2 Power Transmission GeoBase - Transmission lines, buffered to 12.5 m Current
5.1 ROW Surveyed ROW Tantalis - Surveyed rightd-way - including private Current
and some crown
5-2 ROW Crown ROW Tantalis - Surveyed rightd-way - crown Current
6-1 Urban 32%?:2; Thematic BTM - Urban and Residential Agriculture Mixtures Current
6-2 Urban VRI Builtup VRI - Urban and builtup areas (>= 20% cover) Current
6-3 Urban TRIM Enhanced TRIM - Urban and builtup areas Current
Base Map
7-1 Recreation BTM - Recreation | BTM - Recreation activities e.g. ski resort, golf cour Current
OGC Geophysical represents seismic survey activit
NE BC from the Oil & Gas industry. The disturbanc
5-1 OGC_Geophysical Surface L_and Use -| from thls_ survey type are cutlines in thg vegetation Current
Geophysical cover. Airborne surveys were not considered a
disturbance. It is anticipated this survey time will
decline in the future for less invasive methods.
9-1 Cutblocks Current -FAIB FAIB -.Forest harvesting cutblocks since 1999 - Current
excluding select reserves
9-2 Cutblocks Historic -FAIB FAIB - Forest harvesting cutblocks pre 1999 - exclu Historic (>20 yrs)

select reserves
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BTM - Historically logged or selectively logged area

9-3 Cutblocks Historic - BTM . Historic (>20 yrs)
does not consider reserves
101 Agriculture_and_Clearin Basel!ne Thematic BTM - Agricultural areas Current
Mapping
10-2 Agriculture_and_Clearin{ VRI Clearing VRI.' C'eaf'”gs and agricultural areas - clearings af Current
undifferentiated as to type (type may vary)
Select harvest reserves < 90 years old from RESU
11-1 RESULTS_Reserves | RESULTS Reserve{ 0" (e Aquatic/Watershed assessment, these are Current
- considered as un-recovered (disturbed) areas. This
custom dataset with a specific selection criteria.
Select harvest reserves greater than 90 years old a|
natural feature from RESULTS. For the
Aquatic/Watershed assessment, these are conside
as undisturbed/part of the natural landbase. This is
11-2 RESULTS_ Reserves RESULIS RezemE custom dataset with a specific selection criteria. Natural Landbase
gt90 yrs . .
Reserves with trees > 90 yrs are considered as
recovered. Reserves coded as 'natural’ (e.g. lake,
meadow, rock, swamp) within a block, are also
considered in this category.
121 BTM Natural Landbase -
Range Lands BTM - Range Landg Unimproved pasture and grasslands, sparse forest| Natural Landbase
121 BTM Natural Landbase -
Forest Land BTM - Forest Land | Forested areas or old burns Natural Landbase
12-1 BTM Natural Landbase - Naturally occurring shrub cover with at least 50%
Shrubs BTM - Shrubs coverage Natural Landbase
121 BTM Natural Landbase 1 BTM - Wetlands Swamps, marshes, bogs or fens; salt water mud fla|
Wetlands Estuaries Estuaries and inter tidal areas Natural Landbase
121 BTM Natural Landbase -

Fresh Water

BTM - Fresh Water

Rivers, Lakes

Natural Landbase
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121 BTM Natural Landbase -

Salt Water BTM - Salt Water | Salt water, ocean Natural Landbase

Alpine or sub alpine areas virtually devoid of trees;

12-1 rock barrens, badlands, sand and gravel flats, dune

BTM Natural Landbase 1 BTM - Alpine and beaches where un-vegetated surfaces

Alpine SubAlpine Barren SubAlpineBarren predominate Natural Landbase
121 BTM_ Natural Landbase { BTM - Glaciers and _ _

Glaciers and Snow Snow Glaciers and relatively permanent snow Natural Landbase

Appendix 5v Historical Salmon Escapements in Skeena and Nass Basin Indicator Streams within
the SSAF Study Area

Data in this section are presented only to illustrate generalized patterns and trends across SSAF salemargjaee not intended to
represent detailed stock assessment of salmon population or stock status. The STC acknowledges that tjeicard siata gaps, and that
this table requires significant revisions in future versions of this report.
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Date Range Data Range Average Average
Total Years (first 10 (last 10 (first 10 (last 10 Change
Indicator Stream Location| Stream ID Species Surveyed | observations) observations) observations)| observations) (%)

Atna River 2346| Lake Sockeye 13 1963 1980 1966 2017 325 290 -10.8
Azuklotz Creek 3415| Coho 12 1950 1962 1953 2012 244 236 -3.0
Azuklotz Creek 10| Lake Sockeye 51 1950 1960 2001 2017 1325 2226 68.0
Babine Lake 11| Lake Sockeye 1 1992 1992 1992 1992 5000 5000 0.0
Babine River-Section 4 2133| Chum 29 1950 1962 1980 1998 15 3 -83.6
Babine River-Section 4 2152| Coho 43 1950 1959 2003 2012 1243 13326 972.2
Babine River-Section 4 12 | Lake Sockeye 60 1950 1959 2001 2017 79625 10918 -86.3
Babine River-Section 4 2286| Pink (Even) 33 1950 1968 1996 2014 24981 76976 208.1
Babine River-Section 4 2070| Pink (Odd) 31 1951 1969 1993 2011 43137 141443 227.9
Babine River-Section 4 (Fen 2243| Chinook 68 1950 1959 2008 2017 6303 1911 -69.7
Babine River-Section 5 2244| Chinook 54 1951 1961 2008 2017 1700 1226 -27.9
Babine River-Section 5 2134| Chum 2 1959 1960 1959 1960 100 100 0.0
Babine River-Section 5 2153| Coho 19 1951 1962 1962 1971 1138 600 -47.3
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Babine River-Section 5 13| Lake Sockeye 4 1965 1997 1965 1997 1250 1250 0.0
Babine River-Section 5 2287| Pink (Even) 15 1954 1972 1964 1988 2800 26050 830.4
Babine River-Section 5 2071| Pink (Odd) 18 1953 1971 1969 1987 5257 28357 439.4
Babine River-Sections 1 To | 14 | Lake Sockeye 68 1950 1959 2008 2017 101389 82333 -18.8
Babine River-Unaccounted 15| Lake Sockeye 58 1951 1962 2004 2014 100223 160507 60.1
Barnes Creek 3343| Lake Sockeye 15 2001 2010 2006 2017 174 184 5.6
Bear Lake 2246| Chinook 4 1970 1973 1970 1973 500 500 0.0
Bear Lake 3416| Coho 6 1953 1975 1953 1975 279 279 0.0
Bear Lake 46 | Lake Sockeye 31 1950 1959 1972 2013 6857 1404 -79.5
Bear River 2247| Chinook 67 1950 1959 2008 2017 18611 4290 -77.0
Bear River 3417| Coho 30 1952 1966 2006 2017 944 1241 31.5
Bear River 47| Lake Sockeye 16 1950 1975 1968 1999 1664 1056 -36.6
Bear River 2289| Pink (Even) 6 1950 1990 1950 1990 1390 1390 0.0
Bear River 2073| Pink (Odd) 18 1951 1969 1967 2001 8151 72457 789.0
Beaverlodge Creek 2157| Coho 11 1986 2007 1987 2008 513 533 3.8
Beirnes Creek 3418| Coho 1 2008 2008 2008 2008 8 8 0.0
BELL-IRVING RIVER 5568| Chinook 2 1992 1993 1992 1993 4303 4303 0.0
Bern-Ann Creek 16 | Lake Sockeye 11 1994 2008 1996 2011 586 598 2.0
Big Fish Creek 2158| Coho 3 1986 1989 1986 1989 35 35 0.0
Big Loon Creek 2159| Coho 1 2003 2003 2003 2003 34 34 0.0
Big Loon Creek 17| Lake Sockeye 8 1959 2012 1959 2012 189 189 0.0
Boucher Creek 2248| Chinook 4 1977 1998 1977 1998 21 21 0.0
Boucher Creek 2161| Coho 15 1952 1994 1967 2017 103 105 2.8
Boucher Creek 18| Lake Sockeye 18 1952 1998 1997 2017 763 119 -84.4
Boucher Creek 2290| Pink (Even) 15 1964 2000 1992 2014 1212 1014 -16.3
Boucher Creek 2074| Pink (Odd) 17 1957 1997 1993 2017 792 2501 215.7
BROWN BEAR CREEK 5563| Chinook 1 1980 1980 1980 1980 2 2 0.0
BROWN BEAR CREEK 3665| Coho 15 1978 2006 1983 2017 170 92 -46.1
BROWN BEAR CREEK 3690| River Sockeye 18 1978 2007 2006 2017 240 369 53.9
Brown Paint Creek 2162| Coho 3 2003 2005 2003 2005 173 173 0.0
Buck Creek 3360| Chinook 7 1970 1993 1970 1993 49 49 0.0
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Buck Creek 2163| Coho 25 1950 1960 1967 1982 177 190 7.3
Buck Creek 2075| Pink (Odd) 1 1967 1967 1967 1967 100 100 0.0
Bulkley River-Lower 2258| Chinook 24 1950 1968 1973 1993 483 202 -58.3
Bulkley River-Lower 2164| Coho 17 1954 1965 1963 1973 2617 1663 -36.5
Bulkley River-Lower 2291| Pink (Even) 17 1950 1970 1966 1990 1357 2928 115.7
Bulkley River-Lower 2076| Pink (Odd) 19 1951 1969 1969 1993 5193 20043 286.0
Bulkley River-Lower 3177| River Sockeye 6 1950 1955 1950 1955 681 681 0.0
Bulkley River-Upper 3361| Chinook 54 1950 1959 1996 2006 757 1601 111.5
Bulkley River-Upper 2165| Coho 45 1950 1959 1995 2005 2969 1115 -62.4
Bulkley River-Upper 2292| Pink (Even) 3 1966 1972 1966 1972 217 217 0.0
Bulkley River-Upper 2077| Pink (Odd) 6 1953 1989 1953 1989 210 210 0.0
Bulkley River-Upper 3178| River Sockeye 17 1960 1975 1973 1995 245 142 -41.9
Burdick Creek 2166| Coho 5 1950 1984 1950 1984 60 60 0.0
Burdick Creek 2293| Pink (Even) 11 1950 1990 1952 1992 350 344 -1.8
Burdick Creek 2078| Pink (Odd) 9 1951 1991 1951 1991 988 988 0.0
Canyon Creek 2167| Coho 17 1950 1960 1958 1970 101 225 122.8
Causqua Creek 2294| Pink (Even) 3 1950 1962 1950 1962 313 313 0.0
Causqua Creek 2079| Pink (Odd) 3 1953 1989 1953 1989 608 608 0.0
Cedar River 1735| Chinook 54 1955 1966 2001 2011 515 1000 94.2
Cedar River 1974| Coho 33 1961 1971 1985 2000 760 382 -49.8
Cedar River 1757| Lake Sockeye 36 1956 1967 1984 1998 1330 1100 -17.3
Chicago Creek 2135| Chum 1 1989 1989 1989 1989 50 50 0.0
Chicago Creek 2168| Coho 19 1950 1962 1962 1986 183 50 -72.7
Chicago Creek 2295| Pink (Even) 11 1950 1990 1954 1992 593 581 2.0
Chicago Creek 2080| Pink (Odd) 12 1951 1989 1955 1993 617 1000 62.2
Chipmunk Creek 3419| Coho 2 2008 2011 2008 2011 226 226 0.0
Clear Creek 1736| Chinook 48 1956 1965 1994 2004 175 97 -44.7
Clear Creek 1977| Coho 40 1950 1961 1983 2000 281 175 -37.8
Clear Creek 1758| Lake Sockeye 37 1950 1960 1978 1992 821 192 -76.7
Clifford Creek 2169| Coho 41 1965 1974 2006 2017 175 99 -43.2
Clifford Creek 2296| Pink (Even) 4 1984 1990 1984 1990 634 634 0.0
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Clifford Creek 2081| Pink (Odd) 7 1983 2009 1983 2009 1606 1606 0.0
Club Creek-Lower [Between
Club Lake & Stephens Lake] 3340| Lake Sockeye 64 1950 1959 2008 2017 2364 3857 63.1
Club Creek-Upper 2260| Chinook 4 1964 1992 1964 1992 44 44 0.0
Club Creek-Upper 2171| Coho 18 1964 1974 1973 1987 850 363 57.4
Club Creek-Upper 3344| Lake Sockeye 55 1950 1959 2004 2015 258 246 -4.6
Cole Creek 1981| Coho 5 1998 2002 1998 2002 56 56 0.0
Comeau Creek 2261| Chinook 1 1990 1990 1990 1990 10 10 0.0
Comeau Creek 2136| Chum 1 1984 1984 1984 1984 10 10 0.0
Comeau Creek 2172| Coho 4 1950 1983 1950 1983 88 88 0.0
Comeau Creek 2297| Pink (Even) 7 1950 1992 1950 1992 604 604 0.0
Comeau Creek 2082| Pink (Odd) 8 1951 1993 1951 1993 808 808 0.0
CRANBERRY RIVER 5566| Chinook 29 1965 1975 1985 2017 1830 2889 57.8
CRANBERRY RIVER 5576| Coho 23 1965 1975 1979 1990 3450 2314 -32.9
Cross Creek 19| Lake Sockeye 39 1950 1977 2000 2017 1004 653 -35.0
Cullon Creek 2262| Chinook 11 1966 1976 1968 1977 25 25 0.0
Cullon Creek 2138| Chum 2 1991 1992 1991 1992 113 113 0.0
Cullon Creek 2174| Coho 38 1950 1970 2005 2016 175 517 1955
Cullon Creek 2298| Pink (Even) 11 1950 1990 1960 1992 170 330 94.1
Cullon Creek 2083| Pink (Odd) 9 1961 1991 1961 1991 800 800 0.0
DAMDOCHAX CREEK 3644| Chinook 36 1957 1979 2006 2017 3425 1571 54.1
DAMDOCHAX CREEK 5582| Coho 6 1977 1982 1977 1982 750 750 0.0
DAMDOCHAX CREEK 3683| Lake Sockeye 51 1956 1971 2007 2016 9429 2801 -70.3
Damshilgwit Creek 2263| Chinook 4 2007 2013 2007 2013 11 11 0.0
Damshilgwit Creek 3420| Coho 18 2000 2009 2008 2017 1667 2420 45.2
Damshilgwit Creek 135| Lake Sockeye 18 2000 2009 2008 2017 415 509 22.6
Damshilgwit Creek 2299| Pink (Even) 1 2012 2012 2012 2012 3 3 0.0
Damshilgwit Creek 2084| Pink (Odd) 1 2013 2013 2013 2013 1 1 0.0
Date Creek 2264| Chinook 8 1964 1992 1964 1992 64 64 0.0
Date Creek 2139| Chum 24 1960 1974 1981 2010 225 42 -81.3
Date Creek 2175| Coho 21 1950 1975 1977 2009 150 73 51.7
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Date Creek 2300| Pink (Even) 10 1950 1990 1950 1990 369 369 0.0
Date Creek 2085| Pink (Odd) 11 1951 1989 1953 1991 983 2557 160.0
Deep Canoe Creek 2265| Chinook 1 1990 1990 1990 1990 10 10 0.0
Deep Canoe Creek 2301| Pink (Even) 1 1990 1990 1990 1990 75 75 0.0
Deep Canyon Creek 2302| Pink (Even) 1 1990 1990 1990 1990 500 500 0.0
Deep Canyon Creek 2086| Pink (Odd) 1 1989 1989 1989 1989 350 350 0.0
Donalds Creek 20 | Lake Sockeye 12 1953 1991 1957 2007 266 623 134.3
Douglas Creek 1987| Coho 60 1950 1960 2003 2012 144 71 -50.6
Douglas Creek 1759| Lake Sockeye 45 1950 1959 2003 2012 200 115 -42.4
Driftwood Creek 2177| Coho 16 1950 1959 1956 1970 107 146 36.3
EIf Creek 1989| Coho 6 1998 2005 1998 2005 76 76 0.0
Falls Creek 2178| Coho 1 1952 1952 1952 1952 500 500 0.0
Falls Creek 3345| Lake Sockeye 18 1950 2007 2006 2017 1086 410 -62.2
Fiddler Creek 1916| Chinook 15 1966 1975 1971 1980 100 100 0.0
Fiddler Creek 1939| Chum 15 1966 1976 1972 2009 100 80 -20.0
Fiddler Creek 1994| Coho 23 1950 1972 1976 2009 295 282 4.4
Fiddler Creek 2476| Pink (Even) 13 1950 1978 1966 1984 595 515 -13.4
Fiddler Creek 1866/| Pink (Odd) 11 1957 1981 1961 1983 290 290 0.0
Five Mile Creek 21| Lake Sockeye 45 1951 1965 2002 2017 446 213 -52.2
Five Mile Creek 2087| Pink (Odd) 1 1995 1995 1995 1995 40 40 0.0
Footsore Lake Creek 2180| Coho 15 1986 2007 2003 2012 223 124 -44.4
Forks Creek 22 | Lake Sockeye 1 1959 1959 1959 1959 600 600 0.0
Four Mile Creek 23| Lake Sockeye 67 1950 1959 2008 2017 2809 4151 47.8
Fulton River 2249| Chinook 10 1998 2013 1998 2013 9 9 0.0
Fulton River 2182| Coho 18 1951 2006 2005 2015 1131 1209 6.8
Fulton River 2303| Pink (Even) 8 1998 2012 1998 2012 40 40 0.0
Fulton River 2089| Pink (Odd) 9 1999 2015 1999 2015 149 149 0.0
Fulton River-Above Weir 2250| Chinook 10 1975 1997 1975 1997 22 22 0.0
Fulton River-Above Weir 2183| Coho 35 1953 1962 1987 1997 621 234 -62.3
Fulton River-Above Weir 2304| Pink (Even) 7 1978 1996 1978 1996 142 142 0.0
Fulton River-Above Weir 2090| Pink (Odd) 7 1973 1997 1973 1997 72 72 0.0
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George Creek 1996| Coho 1 1999 1999 1999 1999 20 20 0.0
Glen Vowell Creek 2184| Coho 19 1950 1969 1969 1978 88 25 -71.4
Glen Vowell Creek 2305| Pink (Even) 6 1950 1976 1950 1976 100 100 0.0
Glen Vowell Creek 2091| Pink (Odd) 4 1951 1977 1951 1977 50 50 0.0
Gosnell Creek 2185| Coho 29 1955 1965 1991 2011 2250 1455 -35.3
Gosnell Creek 2306| Pink (Even) 3 1982 1990 1982 1990 1175 1175 0.0
Gosnell Creek 2092| Pink (Odd) 3 1975 1987 1975 1987 5467 5467 0.0
Gullwing Creek 24 | Lake Sockeye 58 1950 1962 2004 2017 1493 806 -46.0
Harold Price Creek 2268| Chinook 4 1982 1992 1982 1992 28 28 0.0
Harold Price Creek 2140| Chum 1 1989 1989 1989 1989 10 10 0.0
Harold Price Creek 2187| Coho 6 1980 1989 1980 1989 55 55 0.0
Harold Price Creek 2307| Pink (Even) 1 1986 1986 1986 1986 25 25 0.0
Hazelton Creek 2188| Coho 1 1983 1983 1983 1983 15 15 0.0
Hazelton Creek 2308| Pink (Even) 10 1950 1990 1950 1990 359 359 0.0
Hazelton Creek 2094| Pink (Odd) 13 1951 1983 1957 1991 242 695 187.6
Hazelwood Creek 25| Lake Sockeye 1 1980 1980 1980 1980 50 50 0.0
Hevenor Creek 2269| Chinook 2 1986 1987 1986 1987 35 35 0.0
Hevenor Creek 2141| Chum 2 1984 1992 1984 1992 35 35 0.0
Hevenor Creek 2189| Coho 26 1950 1975 1982 2001 342 180 -47.3
Hevenor Creek 2309| Pink (Even) 6 1950 1992 1950 1992 223 223 0.0
Hevenor Creek 2095| Pink (Odd) 5 1951 1989 1951 1989 231 231 0.0
Hodder Lake Creek 2190| Coho 14 1986 2007 2001 2017 70 28 -60.6
Ironside Creek 2191| Coho 41 1965 1974 2007 2017 1270 191 -85.0
Ironside Creek 2310| Pink (Even) 5 1984 1992 1984 1992 157 157 0.0
Ironside Creek 2096| Pink (Odd) 4 1983 1989 1983 1989 283 283 0.0
Jackson Creek 3196| River Sockeye 14 2001 2011 2005 2017 90 105 16.6
Kathlyn Creek 2193| Coho 47 1950 1959 1988 2002 463 365 21.2
Kathlyn Creek 2311| Pink (Even) 2 1962 1978 1962 1978 1325 1325 0.0
Kathlyn Creek 2097| Pink (Odd) 3 1963 1989 1963 1989 534 534 0.0
Kew Creek 26 | Lake Sockeye 3 1953 1959 1953 1959 267 267 0.0
KINSKUCH RIVER 5565| Chinook 3 1976 1978 1976 1978 25 25 0.0
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KINSKUCH RIVER 5575| Coho 11 1975 1984 1976 1990 27 27 0.0
Kispiox River 2270| Chinook 46 1954 1965 1994 2010 4600 4757 3.4
Kispiox River 2142| Chum 41 1954 1964 1989 2010 3446 507 -85.3
Kispiox River 2194| Coho 37 1954 1965 1985 2001 9093 1319 -85.5
Kispiox River 2312| Pink (Even) 23 1950 1970 1978 1998 59643 69286 16.2
Kispiox River 2098| Pink (Odd) 24 1955 1973 1983 2001 304111 178800 41.2
Kispiox River 3185| River Sockeye 1 1992 1992 1992 1992 1000 1000 0.0
KITEEN RIVER 5567| Chinook 23 1965 1978 1982 1993 488 303 -37.8
KITEEN RIVER 5577| Coho 17 1965 1977 1972 1984 1142 290 -74.6
Kitseguecla River 2271| Chinook 13 1966 1988 1981 1991 106 96 9.1
Kitseguecla River 2143| Chum 4 1986 1990 1986 1990 63 63 0.0
Kitseguecla River 2195| Coho 18 1950 1981 1980 2001 492 425 -13.6
Kitseguecla River 2313| Pink (Even) 7 1950 1992 1950 1992 761 761 0.0
Kitseguecla River 2099| Pink (Odd) 8 1951 1993 1951 1993 1934 1934 0.0
Kitseguecla River 3186| River Sockeye 1 1982 1982 1982 1982 50 50 0.0
Kitsumkalum River-Upper 1740| Chinook 18 1961 1977 1976 2015 208 1413 578.2
Kitsumkalum River-Upper 1949 Chum 1 1982 1982 1982 1982 25 25 0.0
Kitsumkalum River-Upper 2016| Coho 33 1951 1972 1991 2001 3200 753 -76.5
Kitsumkalum River-Upper 1762| Lake Sockeye 17 1969 1978 1976 1985 713 370 -48.1
Kitsumkalum River-Upper 2504| Pink (Even) 1 1982 1982 1982 1982 25 25 0.0
Kitsuns Creek 3187| River Sockeye 1 1990 1990 1990 1990 200 200 0.0
Kitwanga River 2273| Chinook 57 1950 1962 2008 2017 375 868 131.5
Kitwanga River 2144| Chum 56 1950 1959 2008 2017 2619 467 -82.2
Kitwanga River 2197| Coho 44 1961 1971 2006 2017 356 4150 1065.0
Kitwanga River 1764| Lake Sockeye 30 1960 1980 2008 2017 160 5351 3244.6
Kitwanga River 2314| Pink (Even) 32 1950 1968 1994 2016 72813 50587 -30.5
Kitwanga River 2100| Pink (Odd) 34 1951 1969 1999 2017 138750 205999 48.5
Kluatantan River 3410| Chinook 2 2008 2009 2008 2009 87 87 0.0
Kluatantan River 1766| Lake Sockeye 1 1970 1970 1970 1970 50 50 0.0
KWINAGEESE RIVER 3645| Chinook 38 1968 1978 2008 2017 1486 718 51.7
KWINAGEESE RIVER 5574| Coho 21 1971 1986 2002 2017 1617 1033 -36.1
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KWINAGEESE RIVER 3684| Lake Sockeye 48 1957 1972 2002 2017 18200 5476 -69.9
LeanTo Creek 1741| Chinook 1 1964 1964 1964 1964 25 25 0.0
LeanTo Creek 2020| Coho 36 1952 1971 1991 2003 175 117 -33.2
LeanTo Creek 2526| Pink (Even) 1 1964 1964 1964 1964 200 200 0.0
Legate Creek 2021| Coho 1 1986 1986 1986 1986 25 25 0.0
Limonite Creek 3635| Chinook 4 1992 2001 1992 2001 164 164 0.0
Limonite Creek 2022| Coho 1 1998 1998 1998 1998 50 50 0.0
Little Fish Creek 2199| Coho 4 1985 1989 1985 1989 58 58 0.0
Maxan Creek 3362| Chinook 2 1988 1993 1988 1993 35 35 0.0
Maxan Creek 2200| Coho 6 1965 1972 1965 1972 262 262 0.0
Mccully Creek 2274| Chinook 8 1966 1992 1966 1992 47 47 0.0
Mccully Creek 2145| Chum 18 1960 1973 1972 1992 151 69 54.1
Mccully Creek 2201| Coho 18 1965 1974 1973 2010 175 39 -77.6
Mccully Creek 2315| Pink (Even) 15 1950 1978 1970 1992 39 250 535.6
Mccully Creek 2101| Pink (Odd) 15 1951 1983 1971 1993 445 558 255
MCKNIGHT CREEK 5578| Coho 17 1976 1985 1983 1992 354 266 -24.9
MEZIADIN RIVER 3646| Chinook 53 1956 1973 2008 2017 1544 215 -86.1
MEZIADIN RIVER 3666| Coho 48 1969 1979 2008 2017 3050 4952 62.4
MEZIADIN RIVER 3685| Lake Sockeye 57 1957 1970 2008 2017 89510 152052 69.9
Moonlit Creek 2275| Chinook 1 2001 2001 2001 2001 50 50 0.0
Moonlit Creek 2316| Pink (Even) 2 1990 1992 1990 1992 725 725 0.0
Moonlit Creek 2102| Pink (Odd) 2 1989 1993 1989 1993 650 650 0.0
Moosevale Creek 3425| Coho 2 1978 1981 1978 1981 63 63 0.0
Morice Lake 2202| Coho 1 1980 1980 1980 1980 20 20 0.0
Morice Lake 2347| Lake Sockeye 5 1965 2009 1965 2009 289 289 0.0
Morice River 2252| Chinook 67 1950 1959 2008 2017 9000 11832 315
Morice River 2203| Coho 36 1950 1959 1977 2013 8200 3675 55.2
Morice River 2348| Lake Sockeye 8 1950 1975 1950 1975 879 879 0.0
Morice River 2317| Pink (Even) 20 1954 1990 1992 2012 22728 46370 104.0
Morice River 2103| Pink (Odd) 29 1953 1973 1993 2011 3544 84800 2292.5
Morrison Creek 2204| Coho 23 1950 1961 1967 2011 304 186 -38.9
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Morrison Creek 27| Lake Sockeye 67 1950 1959 2007 2017 11000 16211 47.4
Morrison Creek 2318| Pink (Even) 1 1982 1982 1982 1982 10 10 0.0
Morrison Creek 2104| Pink (Odd) 4 1983 2003 1983 2003 27 27 0.0
Motase Lake 3426| Coho 11 1970 2010 2001 2011 209 223 6.9
Motase Lake 2378| Lake Sockeye 28 1970 1992 2003 2017 556 321 -42.3
Murder Creek 2205| Coho 40 1950 1971 2005 2015 281 107 -62.0
Murder Creek 2319| Pink (Even) 1 1950 1950 1950 1950 75 75 0.0
Murder Creek 2105| Pink (Odd) 3 1961 1985 1961 1985 163 163 0.0
Nangeese River 2276| Chinook 24 1966 1976 1987 2010 100 279 179.4
Nangeese River 2147| Chum 6 1984 1993 1984 1993 93 93 0.0
Nangeese River 2206| Coho 43 1965 1974 2008 2017 669 1164 74.1
Nangeese River 2320| Pink (Even) 11 1966 1990 1970 1992 221 225 1.6
Nangeese River 2106| Pink (Odd) 12 1965 1989 1973 1993 530 3279 518.6
Nangeese River 3190| River Sockeye 2 1981 1992 1981 1992 106 106 0.0
Nanika River 2254| Chinook 46 1959 1977 2007 2016 140 395 182.0
Nanika River 2207| Coho 15 1959 1970 1966 1991 285 230 -19.3
Nanika River 2349| Lake Sockeye 63 1950 1961 2008 2017 15168 10491 -30.8
Nanika River 2321| Pink (Even) 2 1986 1996 1986 1996 12550 12550 0.0
Nanika River 2107| Pink (Odd) 2 1991 1993 1991 1993 1575 1575 0.0
Nichyeskwa Creek 2255| Chinook 17 1953 1962 1960 1994 336 163 51.6
Nichyeskwa Creek 2208| Coho 18 1953 1962 1961 2005 543 336 -38.2
Nichyeskwa Creek 2322| Pink (Even) 1 1994 1994 1994 1994 50 50 0.0
Nichyeskwa Creek 2108| Pink (Odd) 7 1967 2009 1967 2009 918 918 0.0
Nilkitkwa River 2256| Chinook 3 1960 1962 1960 1962 150 150 0.0
Nilkitkwa River 2209| Coho 16 1960 2007 2004 2017 330 389 17.9
Nilkitkwa River 43| Lake Sockeye 24 1963 1996 2002 2017 174 153 -12.0
Nine Mile Creek 2210| Coho 4 1952 2003 1952 2003 55 55 0.0
Nine Mile Creek 28 | Lake Sockeye 63 1950 1961 2008 2017 1490 1115 -25.2
Nine Mile Creek 2323| Pink (Even) 1 1978 1978 1978 1978 15 15 0.0
Nine Mile Creek 2110| Pink (Odd) 8 1973 2009 1973 2009 394 394 0.0
Owen Creek 2211| Coho 23 1950 1963 1968 2001 300 201 -33.1
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Owen Creek 2324| Pink (Even) 1 1972 1972 1972 1972 12 12 0.0
Owen Creek 3191| River Sockeye 1 1995 1995 1995 1995 20 20 0.0
Pierre Creek 2212| Coho 16 1950 1961 1958 1972 156 160 2.8
Pierre Creek 29 | Lake Sockeye 67 1950 1959 2008 2017 23542 15191 -35.5
Pierre Creek 2111| Pink (Odd) 3 1977 2013 1977 2013 17 17 0.0
Pinkut Creek 2257| Chinook 1 2008 2008 2008 2008 1 1 0.0
Pinkut Creek 2213| Coho 13 1998 2010 2001 2015 70 79 14.3
Pinkut Creek 2326| Pink (Even) 1 1998 1998 1998 1998 8 8 0.0
Pinkut Creek 2112| Pink (Odd) 2 1999 2001 1999 2001 6 6 0.0
Pinkut Creek-Above Weir 2214| Coho 32 1951 1960 1986 1997 248 64 -74.4
Pinkut Creek-Above Weir 2327| Pink (Even) 5 1968 1996 1968 1996 58 58 0.0
Pinkut Creek-Above Weir 2113| Pink (Odd) 5 1981 1997 1981 1997 25 25 0.0
Porphyry Creek 2328| Pink (Even) 1 1992 1992 1992 1992 30 30 0.0
Porphyry Creek 2114| Pink (Odd) 2 1991 1993 1991 1993 356 356 0.0
Price Creek 2148| Chum 1 1966 1966 1966 1966 25 25 0.0
Price Creek 2215| Coho 14 1959 1974 1969 1978 35 25 -29.2
Price Creek 2329| Pink (Even) 15 1950 1974 1964 1992 1936 160 91.7
Price Creek 2115| Pink (Odd) 14 1951 1977 1961 1993 659 451 -31.6
Reiseter Creek 2216| Coho 15 1950 1964 1960 1990 159 129 -18.6
Richfield Creek 3363| Chinook 5 1950 1964 1950 1964 58 58 0.0
Richfield Creek 2217| Coho 16 1950 1964 1960 1978 95 144 51.3
SALADAMIS CREEK 5564| Chinook 1 1978 1978 1978 1978 20 20 0.0
Salix Creek 3428| Coho 2 1962 1963 1962 1963 138 138 0.0
Salix Creek 117| Lake Sockeye 32 1950 1966 1993 2004 380 333 -12.3
Shandilla Creek 2330| Pink (Even) 6 1982 1992 1982 1992 183 183 0.0
Shandilla Creek 2116| Pink (Odd) 7 1979 1993 1979 1993 398 398 0.0
Sharpe Creek 2117| Pink (Odd) 1 1991 1991 1991 1991 13 13 0.0
Shass Creek 2218| Coho 17 1950 1962 1960 1971 121 107 -11.1
Shass Creek 30| Lake Sockeye 49 1950 1959 1989 2016 7313 4685 -35.9
Shegunia River 2277| Chinook 26 1950 1981 1989 1998 50 111 122.0
Shegunia River 2219| Coho 15 1950 1983 1970 1992 225 192 -14.8
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Shegunia River 2331| Pink (Even) 12 1950 1992 1978 1996 883 942 6.6
Shegunia River 2118| Pink (Odd) 10 1979 1997 1979 1997 5836 5836 0.0
Shilahou Creek 2278| Chinook 5 2000 2006 2000 2006 47 47 0.0
Shilahou Creek 3429| Coho 1 2006 2006 2006 2006 50 50 0.0
Shilahou Creek 3239| Lake Sockeye 2 2004 2006 2004 2006 9 9 0.0
Sicintine River 3114| Lake Sockeye 2 1964 1965 1964 1965 100 100 0.0
Simpson Creek 2279| Chinook 8 1998 2007 1998 2007 27 27 0.0
Skunsnat Creek 2220| Coho 37 1965 1974 2003 2013 442 117 -73.5
Skunsnat Creek 2333| Pink (Even) 4 1984 1990 1984 1990 175 175 0.0
Skunsnat Creek 2119| Pink (Odd) 5 1983 1991 1983 1991 1260 1260 0.0
Slamgeesh River 2280| Chinook 5 1978 1988 1978 1988 375 375 0.0
Slamgeesh River 3431| Coho 2 1978 1986 1978 1986 2500 2500 0.0
Slamgeesh River 3240| Lake Sockeye 9 1964 1987 1964 1987 1106 1106 0.0
Slamgeesh River 2334| Pink (Even) 1 1986 1986 1986 1986 700 700 0.0
Slamgeesh River 2120| Pink (Odd) 2 1965 1987 1965 1987 310 310 0.0
Sockeye Creek 31| Lake Sockeye 57 1950 1962 2002 2017 1548 1547 0.1
Sockeye Creek 2121| Pink (Odd) 1 2005 2005 2005 2005 51 51 0.0
Station Creek 2149| Chum 1 1992 1992 1992 1992 75 75 0.0
Station Creek 2222| Coho 32 1965 1977 2003 2012 50 383 665.6
Station Creek 2335| Pink (Even) 14 1950 1984 1972 1992 471 796 69.0
Station Creek 2122| Pink (Odd) 15 1951 1983 1975 1993 1535 1928 25.6
Steep Canyon Creek 2223| Coho 11 2003 2015 2004 2016 138 120 -12.9
Stephens Creek 2281| Chinook 30 1950 1960 1984 1998 134 93 -30.2
Stephens Creek 2224| Coho 34 1950 1959 1977 1992 165 231 40.2
Stephens Creek 3341| Lake Sockeye 24 1951 1969 1974 1993 377 500 32.6
Suskwa River 2282| Chinook 13 1960 1989 1969 1992 139 74 -47.1
Suskwa River 2225| Coho 20 1958 1969 1970 1992 804 233 -71.1
Suskwa River 2336| Pink (Even) 6 1968 1992 1968 1992 119 119 0.0
Suskwa River 2124| Pink (Odd) 6 1967 1991 1967 1991 1867 1867 0.0
Sustut River 3413| Chinook 12 1978 1994 1984 2016 456 557 22.1
Sustut River 3432| Coho 6 1960 2016 1960 2016 184 184 0.0
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Sustut River 3342| Lake Sockeye 29 1957 1967 1980 2016 532 1255 135.9
Sutherland River 32| Lake Sockeye 7 1973 2016 1973 2016 663 663 0.0
Swan Lake 3346| Lake Sockeye 4 1993 1997 1993 1997 2000 2000 0.0
Swan Lake Creek 3347| Lake Sockeye 5 1993 2011 1993 2011 526 526 0.0
Swan Lake Creek Unnamed 3348| Lake Sockeye 4 2001 2004 2001 2004 173 173 0.0
Sweetin River 2283| Chinook 29 1966 1976 1991 2010 167 189 13.3
Sweetin River 2150 Chum 1 1986 1986 1986 1986 25 25 0.0
Sweetin River 2228| Coho 9 1980 1992 1980 1992 166 166 0.0
Sweetin River 2337| Pink (Even) 6 1980 1992 1980 1992 533 533 0.0
Sweetin River 2125| Pink (Odd) 6 1981 1993 1981 1993 525 525 0.0
Tachek Creek 2229| Coho 2 1950 2003 1950 2003 59 59 0.0
Tachek Creek 33| Lake Sockeye 64 1950 1962 2007 2017 2773 2596 6.4
Tachek Creek 2126| Pink (Odd) 3 2003 2009 2003 2009 95 95 0.0
Tahlo Creek-Lower 2230| Coho 1 1986 1986 1986 1986 200 200 0.0
Tahlo Creek-Lower 3350| Lake Sockeye 62 1951 1960 2005 2017 6906 9675 40.1
Tahlo Creek-Upper 3351| Lake Sockeye 17 1951 1974 1964 2016 1003 874 -12.9
TCHITIN RIVER 5562| Chinook 8 1976 1993 1976 1993 120 120 0.0
TCHITIN RIVER 5572| Coho 12 1976 1991 1978 1993 156 225 44.0
TCHITIN RIVER 5594| River Sockeye 4 1990 1993 1990 1993 383 383 0.0
Telkwa River 2232| Coho 31 1960 1970 2000 2017 500 6583 1216.7
Telzato Creek 34| Lake Sockeye 4 1959 1970 1959 1970 450 450 0.0
Thautil River 2233| Coho 5 1966 1970 1966 1970 250 250 0.0
Thautil River 2127| Pink (Odd) 1 1987 1987 1987 1987 5000 5000 0.0
Thomas Creek 3637| Chinook 13 1992 2005 1998 2013 185 188 1.2
Thomas Creek 2049| Coho 5 1998 2002 1998 2002 117 117 0.0
Toboggan Creek 2284| Chinook 2 1992 1993 1992 1993 2 2 0.0
Toboggan Creek 2234| Coho 68 1950 1959 2008 2017 581 4400 657.8
Toboggan Creek 2338| Pink (Even) 5 1962 1990 1962 1990 193 193 0.0
Toboggan Creek 2128| Pink (Odd) 6 1959 1991 1959 1991 5510 5510 0.0
Touhy Creek 2235| Coho 1 2009 2009 2009 2009 472 472 0.0
Trapline Creek 3638| Chinook 1 2001 2001 2001 2001 4 4 0.0
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Date Range Data Range Average Average
Total Years (first 10 (last 10 (first 10 (last 10 Change
Indicator Stream Location| Stream ID Species Surveyed | observations) observations) observations)| observations) (%)

Trapline Creek 2051| Coho 1 1998 1998 1998 1998 6 6 0.0
Trout Creek 2236| Coho 12 1950 1969 1952 1994 148 155 5.1
Trout Creek 2339| Pink (Even) 2 1962 1964 1962 1964 1800 1800 0.0
Trout Creek 2129| Pink (Odd) 1 1963 1963 1963 1963 1500 1500 0.0
Tsezakwa Creek 2237| Coho 4 1973 1980 1973 1980 a7 47 0.0
Tsezakwa Creek 35| Lake Sockeye 29 1959 1998 2008 2017 251 1244 395.0
Tsezakwa Creek 2340| Pink (Even) 2 1978 2000 1978 2000 2 2 0.0
Tsezakwa Creek 2130| Pink (Odd) 8 1977 2017 1977 2017 936 936 0.0
Twain Creek 36 | Lake Sockeye 66 1950 1959 2008 2017 8043 3245 -59.7
Twain Creek 2341| Pink (Even) 2 1990 1996 1990 1996 15 15 0.0
Twain Creek 2131| Pink (Odd) 1 1977 1977 1977 1977 12 12 0.0
Twin Lake Creek 2239| Coho 4 1985 1989 1985 1989 18 18 0.0
Twin Lake Creek 2342| Pink (Even) 1 1990 1990 1990 1990 50 50 0.0
Twin Lake Creek 2132| Pink (Odd) 1 1989 1989 1989 1989 50 50 0.0
VAN DYKE CREEK 5573| Coho 6 1979 1985 1979 1985 86 86 0.0
Wesach Creek 2052| Coho 4 1954 1965 1954 1965 250 250 0.0
Wesach Creek 1763| Lake Sockeye 15 1953 1964 1958 1985 1606 463 -71.2
Wilson Creek 2056| Coho 4 1970 1973 1970 1973 50 50 0.0
Wilson Creek 2597| Pink (Even) 4 1968 1978 1968 1978 300 300 0.0
Wilson Creek 1906| Pink (Odd) 2 1971 1983 1971 1983 238 238 0.0
Zymoetz River-Upper 3640| Chinook 1 1960 1960 1960 1960 200 200 0.0
Zymoetz River-Upper 2059| Coho 37 1951 1960 1979 2014 1688 2372 40.6
Zymoetz River-Upper 2065| Lake Sockeye 57 1950 1959 2007 2017 2893 2226 -23.0
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Appendix 6t Tier 1 and 2 linkages
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Appendix 7 - Guidance for Implementing the SSAF Fish and Fish
Habitat State of the Value Assessment Report

The Skeena Sustainability Assessment Forum (SSAF) Fish and Fish Habitat State of the Value (SoV)
Assessment Report is a GIS-based assessment of a series of indicators commonly associated with
watershed integrity. This work was undertaken in the Skeena ESI Study Area (Figure 6.4). This
assessment is referred to as a Tier 1 assessment of potential risks to watershed integrity. Some level of
field assessment has been conducted using a series of protocols (listed below).

When forest activities or land-based prescriptions are being developed (e.g., forest harvesting, road
construction, any activity that would create a disturbance in a watershed, or restoration pigrthis
SoV provides guidance on the potential current condition of a watershed.

Individual indicators in the moderate to high categories should be explored in the field using an
appropriate protocol. Some indicators such as a moderate or high equivalent clearcut ar&hishou
explored through a watershed assessment. When a series of indicators are in the moderate to high
categories this indicates the potential for cumulative effects. This indicates the need for a watershed
assessment since individual protocols will not integrate the total potential risks to watershed tyitegri

Fish Habitat Assessment Procedure
http://a100.gov.bc.ca/appsdata/acat/documents/r15711/Fish Habitat Assessment Proced@&34 1
54360370 60d06fb366d66d9a96f0f58ea082dblabc58c0fcle3805cd79960d33fudb.pdf

Channel Assessment Procedure
http://www.lIbc.leg.bc.ca/public/PubDocs/bcdocs/278791/Channel_assessment_procedure.pdf

FREP Riparian Assessmehttps://www?2.gov.bc.ca/gov/content/industry/forestry/managing-our-
forest-resources/integrated-resource-monitoring/forest-range-evaluation-paog/frep-monitoring-
protocols/fish-riparian

FREP Water Quality Assessmeénttps://www2.gov.bc.ca/gov/content/industry/forestry/managing-
our-forest-resources/integrated-resource-monitoring/forest-range-evaluatioogoam/frep-
monitoring-protocols/water-quality

Fish Passage Procedureulv2000.pdf (gov.bc.ca)

Watershed AssessmentPP_Guidelines - Watershed Assessment and Management of Hydrologic and
Geomorphic Risk in the Forest Sector V1.0 (egbc.ca)
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McQuarrie Creek Trib1393

Watershed notesarea - 51 km2, forested land - 78%, road length 32 km, stream length 87.4 km, no water licé¢hisesibutary but
there is a water licence downstream. Given that low flows are an issue it wourhdgdzetant to ensure that environment flows are
maintained possibly through restrictions on water use.

Colour schemeblack: not an issue unless identified in the field; Yellm@eommended to investigatdRed should be investigated in the

field.

Indicator Score Assessment Interpretation and possible action
result

Salmonid habitat 106 km level 2

Salmon spawning no data

Salmon escapement no data

ECA 7.68% less than 15% so | shouldn't be an issue for peak flows
low

Total land disturbance | 9.70% less than 25% so | shouldn't be an issue for peak flows

low

Riparian disturbance
(total)

9.7 kmor 11%

moderate 515%

Young second growth

279 ha or 5.9%

level 2 so
shouldn't be an
issue

Road density 0.68km/km2 medium hazard - | getting close to high. Consideration should be given to road
0.4-0.8 deactivation and carefully considering new proposed roads
Road stream crossing 0.8/km2 greater than very high. This should be investigated in the field - are Trim
density 0.32/km2 streams really streams - this has been an issue in the past. Bas
on initial field review this could call for fish passage assessment
and FREP Water Quality monitoring
Road density near 0.25 km/km2 greater than very high. This calls for fish passage assessment and FREP W¢

streams

0.16km/km2 - so
very high

Quality monitoring

Road density on steep
slopes

0.001 km/km2

low less than 0.06
km/km2

Lakes and wetlands

472ha or 9.4%

moderate 510%

low flow sensitivity Summer and High This highlights the need to undertake fish passage assessments
Winter -100%
Drainage density 1045 (km of not an issue

ruggedness streams/area) x
relief. Less than
2000 is class 1 or
low.
Dams and 0
impoundments
Groundwater wells 0
Water allocation 0 see note above about a downstream water licence
restrictions
water licences 0
Mines 1 notice of moderate it is important to find out what this work entails and why - contact
work EMPR and Front Counter
Point source pollution 0
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