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Disclaimer

This report was prepared and rendered solely for use by the client. By using thit thpalient accepts
this disclaimer in full. No person or party may utilize or rely on this dectirfor any other purpose
without written consent and approval from DWB Consulting Services Ltd (DWBhfdhmaition and

recommendations presented in this report were based on the diligent review of availabi®emental

review documents, including applicable permits, and available backgrountbemental information

using accepted professional practices and standards.

We do not represent, warrant, undertake or guarantee:

X That all project environmental-related information has been received.

X That regulations and standards of practices shall remain constant through the duration of the
project.

X That the use of guidance in the report will lead to any particular outcome orntyesuin particular,

X That by using the guidance in the report, the client will be approved by the cominéder for the
applied works.
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1.0 INTRODUCTION

DWB Consulting Services Ltd. (DWB) was retained by Cheslatta Carrier Nation (E@hjedechnich

support for pygmy whitefishRrosopium coultepiisurveys within the Cheslatta Lake watershed. Pygmy

AZ]13 (]*Z2U Z E (8 E E (EE 3} + 13 SE ]5]}v o @] ®0&6 Jw%}ESuvu
food source for the Cheslatta people prior to the construction of the Kenney Dat®52 which
subsequently resulted in the flooding of Cheslatta Lake. The headwaters of the Cheslattev/itoreis a

major tributary of Cheslatta Lake, receives regulated flows year-round from the Skirspilikay on the

Nechako Reservoir.

Since the establishment of the reservoir system, Cheslatta elders have voiced concerns retarding
increasing difficulty in detecting Umam populations in the region. In nespoCCN proposed a survey of
Umam populations in their territory based on community and eldesavbations of Umam presence in
the Cheslatta Lake watershe8urvey sites were strategically selected based on information provided by
CCN and survey methods were adapted from previous surveys conducted on pbpalations in British
Columbia (BC) and the Pacific Northwest. To narrow the geographical search and iticeeastential

for detection, the field surveys focused on targeting tributaries of Cheslattaihadarly October when
Umam have historically been observed spawning in the region. Habitat assessmentstandjuality
sampling were also completed. The 2020 Final Report summarizes the methods ansl séshése
surveys and provides recommendations for further sampling based on the findings

1.1 BA&KGROUND
1.1.1 Cultural History

Prior to the construction of the Nechako Reservoir, the Cheslatta Lake and surroundimgssystes part
of the CCNraditional fishing grounds. Historically, the Umam were a very important $oaonice for the
Cheslatta people. The early October spawning of Umam coincided with the annudiachiast. CCN
elders recalled watching huge, swirling schools of Umam that would jump into the @in, letke waters,
and produce an almost roaring splashing noise. The Cheslatta people wopléhjontheir dugout canoes
and rush to the regular Umam spawning sites to quickly set nets upon regeieins of these schooling
events. Harvested Umam were impaled whole through the gills onto willow stickplaceld on racks or
roofs to dry (Figure 1). The elders recall when harvest years for Umam were poorhafweist years
were abundant, and how excited they were when the Umam schooled. Preserving Umalatjposhas
remained a priority for the Cheslatta people since annual flooding and ailtatrents have impacted
Cheslatta Lake.
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F|gure 1 Chief Louie Famlly at Cheslatta Lake with Racks of Umam Drylng in the Backgrlbanelmber 1911
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1.1.2 Historical Observations

CCN elders have noticed that Umam have all but disappeared when compatéeitcharvesting
experiences prior to the reservoir (Section 1.1.1) and there are concerns this mae lte onpacts to
Umam habitat within the Cheslatta River and Lake systems as a result of unnaturaliioharged from
the Skins Lake Spillway. Little information is known about the present-day digtnibaf Umam
populations within the territory of the CCN. However, CCN have documented casesuof dhserved in
the region within the past 8 years. For example, in September, 2012, Umamolseeved swimming
upstream in the Upper Cheslatta Falls (Figure 2; M. Robertson 2020a, pers.)comm.

© Mike Robertson
s b da i
Figure 2. Potential Umam Observed Migrating Upstream in Upper Cheslatta Falls on Sept&®p2012 (LEFT;
The Pumpkin Provides Scale) and Potential Umam Observealits& Narrows in Octobe2019 (RIGHT).

Umam can be mistaken for juvenile mountain whitefiBingsopium williamsoipi which also occupy the
Cheslatta Lake system (see Section 1.1.3); however, the CCN pointed out that migratingain
whitefish are typically larger during spawning.

In October 2019, a CCN boat operator captured a potential Umamathisal Narrows, which is part of the
greater Nechako Reservoir; during this time, the boat operator observed many UWspagimens
scattered along the shoreline oéfitsa Narrows (Figure; 81. Robertson 2020c, pers. comm.).

A desktop review determined that Umam were documented in Hallett and Tahiudtizess in July 1978,
which are approximately 21 km (Hallett) and 28 km (Tahultzu) northeast of CheslattgNake 2018)
Umam were also documented in the Nechako River, downstream of the Cheslatttlamay Lake
systems, in April 1998 (MOE 2018)

1.1.3 Biology and Life-History

Umam are a salmonid that tend to inhabit cold, deep lakes and mourgaimams, typically at
temperatures <10C (McPhail 2007). Like other members of the fa@djmonidag Umam have a small
adipose fin located on their dorsal side between the dorsal fin and the caudal finliderys known
about the physiological and life-history characteristics of present-day Umanigtams in the Cheslatta
Lake Reservoir. In British Columbia, Umam generally mature in 2 - 3 yearsinraizgebetween 6.525
cm depending on the population, and live an average of 3 (for malésyears (for females; McPhail
2007). Like most whitefish species, Umam are generally silvery-iaht@our on their sides, white on
their belly, and are brownish to olive in colouration on the upper bddyeir head is rounded with an
overhanging mouth and a large eye, typically greater in diameter than snout length.
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Umam share Cheslatta Lake with two other whitefish species: mountain whiBfissopium williamsoi
and lake whitefishKrosopium clupeaformi$/OE 2018). Lake Whitefish are typically larger than Umam
at an average size of 50 cm and have wider, fatter bodies that are easyai@niifte from the profile of
an Umam In contrast, juvenile mountain whitefish can closely resemble Umam but thereoare key
morphological differences between the two, that can aid identification. The prinmaeghod of
determining the difference between Umam and a mountain whitefish is theber of dorsal rays. Umam
have 9-10 dorsal rays but have been reported to have as few as eight (MeRdazemlack 2000),
whereas mountain whitefish have 11-15 dorsal rays. The anterior lateral line secdlesam are also
similar in size to the scales immediately above and below the lateral links thiei anterior lateral line
scales in juvenile mountain whitefish are noticeably smaller than the scales immediatelyaadoblvelow
the lateral line (McPhail 2007).

Umam spawn in inlet streams in late autumn or early winter (McPhail 2007) whear vesthperatures

are expected to be <& (McPhail 2007, Zemlak and McPhail 2006). Spawning is suspected of oaturring
night in riffle habitat where there is coarse gravel (McPhail 2007). Umaralgtigns in the Cheslatta
Lake watershed have historically been observed spawning at the beginning of October @ts&ob
2020b, pers. comm.).

Three populations of Umam are found BC,including the Western Arctic, Pacific, and Southwestern
Yukon Beringian. Neither of the populations that are the most likely to occur within tren&kegion
(Pacific and Western Arctic) are presently classified as a species at risk. Howeves Kitdevm about
pygmy whitefish distribution in BC and their preference for cold water temperaturés Cxhand higher
dissolved oxygen levels (5 mg/L) may make them particularly vulnerabkbtmhdegradation (Zemlak
and McPhail 2006, McPhail 2007, COSEWIC)2016

1.2 SURVEYOCATIONS

All surveys were conducted on tributaries of Cheslatta Lake, including selecbihacati the Cheslatta
River. To reach Cheslatta Lake from the Burns Lake community, take Highway85Sbe Frangois
Lake ferry. Once across Frangois Lake, follow Uncha Lake Road for approxith&talypdfore turning
right onto Binta Roadcontinue to follow Binta Road which turns into the Binta Forest Service Ro#d No
After approximately 15 km after turning onto Binta Road, turn right again altmixffdhe south side of
Binta Lake for 17.5 km before turning right again onto an unnamed resouade Roughly 6 km past this
intersection, turn left onto another unnamed road that begins to decrease rapidigivation as Cheslatta
Lake becomes visible in the distance. The boat launch at the lake is where the Project wagathged
morning

Survey sites were chosen based on CCN knowledge of Umam (Sekcfparid Umam surveys conducted
in Cheslatta Lake by CCN in partnership with Triton Environmental Consultants tad) (fir2007.No
Umam were captured during the surveys in 2007; however, it was recommended tidbadl sampling
should be completed at Knapp Creek, Ootsanee Creek and Sather Creek, as well as first-timg aampl
4 additional tributaries that were identified by CCN elder Pat Edmund as locations where hirddmaen
historically present (Triton 2008).

Two more sampling sites were added during the surveys in 2020 badeddivack provided by CCN field
technicians. Unnamed Creek #4 was recommended as a high potential site byf ttve GCN field
technicians who regularly recreate on Cheslatta Lake (R. and E. Hudson &82@omm.). One of the
CCN field technicians also recommended sampling locations at an area referred to as tht#taCResr
lower falls, between the Skins Lake Spillway and the Cheslatta Riveramutle¢ west side of Cheslatta
Lake, which is a popular fishing spot for locals (D. Thompson 2020, pers. comm.)

Refer to Figure 3 for an overview map of the tributaries that were included in the 202€ysurv

Prepared for: Cheslatta Carrier Nation | Prepared by: DWB Consulting Services2ad4[2@1




-

* l
KNAPP CREEK

OOTSANEE CREEK 3
{160-545300-45700) : 130-565300-5040)

-

;,‘ »
. -
> :
".
LOWER CHESLATTA FALLS UNNAMED CREEK #4
(180-545300 \ (180-545300-42800)
) SATHER GREEK
ol

CHESLATTA RIVER

{180-545300) CHESLATTA LAKE

UNNAMEDIBREEK #1
(180-545800-40700)

UNNAMED CREEK #3
(180-545300-62800)

UNNAMED CREEK #2
(180-545300-53500)

= : ’
Figure 3. Cheslatta Lake Tributaries Assessed During the Surveys (Watershed Codesraokétsip
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1.3 PROJECOBJECTIVES

The objective of the surveys was to confirm the presence of Umam populations thi¢hiarritory of the
CCNand provide baseline information of this culturally significant speciesulRiign identification is a
critical first step for potential future management or rehabilitation initiatives fémam habitat and
species health. The opportunity to blend local Traditional Ecological Knowledi¢ Wit modern
scientific sampling technigues was also considered a strong asset for this Projegbint effort aimed
to provide an example of how TEK can inform wildlife conservatamagement through the documented
knowledge of CCN elders, especially for a species that is still widely considered enigmatic in BC.

The surveys also provided an opportunity for members of the CCN to receive fuetelopgment and
training in fish habitat assessment and sampling techniques.

1.4 REGULATORAPPROVALS

All survey methods were conducted in accordance with the Fish Colldationit obtained from the 8
Ministry of Forests, Lands, Natural Resource Operations and Rural Development (N&131428). No
permits under federal jurisdiction were required.

2.0 SURVEY METHODS

Outside of the spawning period, Umam primarily reside at deep depths in lake systemss lategion

and capture of individuals can be unpredictable (Zemlak and McPhail.2086¢ver, Barnett and Paige
(2007) demonstrated success in capturing schoolingdmharing spawning in the Cedar River, a major
tributary of the Chester Morse Lake reservoir in Seattle, Washington. Based on the rdsthlese
previous surveys, it was predicted that using a combination of mettmdapture Umam in the Cheslatta
Lake tributaries during spawning may narrow the geographical search area and increase the likaflihood
detection. Therefore, surveys targeted tributaries of Cheslatta Lake between Octob@r 2020, when
Umam were anticipated to be spawning in the region (Section 1.1.3).

Passive methods were primarily used to reduce the likelihood of fish fatalityevenvan electrofisher

was used for short periods at select locations where risk to eggs or embryos was anticgpatbwv.

Bull trout Salvelinus confluentyisa fall-spawning species that is blue-listed (Special Concern) in BC (CDC
2020), had not been previously documented in any of the reaches selected for asse€SIOEN201R

Sather and Ootsanee Creekre accessed off the road down to Cheslatta Lake, while all other tributaries
were accessed by boat. Crew members were equipped with fish viewers, magnifying glasses, and species
identification keys in anticipation of Umam captures. Fork length was measured fishatbptured and

total capture numbers were summarized according to species. Estimates of abundance (i.e.,eCatch p
Unit Effort) were not calculated as the results in this study did not satisfy thengsiguns for catchability

(Portt et al. 200%

2.1 HOOPNET

A baited hoop net was deployed two of the survey sites: the Cheslatta River outflow and Knapp Creek.
In both cases, the net was set in water deep enough to cover the entranceithaiuivbeing completely
submerged so thait could be quickly located. The net was plagethe lake in close proximity to the
outflow of Cheslatta River and Knapp Creek during the survey period; thewufflinese tributaries was
chosen for hoop net installation due to accessibility (i.e., the benchatichnmediately increase in depth)
and availability of spawning habitat upstream. The wing walls and entranttetvap were positioned
facing the outflows but were installed outside the direct current (thalwdd3 placement was chosen to
attract Umam returning to the lake after spawning, while ensuring the entrance to the namtet®
remained unobstructed and the trap did not collect debris flowing downstre@he hoop net \as
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installed during the day and left overnight for a maximum period of 23WBhd he hoop net used in this
study was 0.9 m in diameter with two 4.6 m panels and a mesh size of 6.35 mm

2.2 MINNOWTRAPS

Baited minnow traps were deployed at every survey site where water was flowing to edptoam less

than 150mm in length The traps were placed in pools outside of the direct current to ensure the traps
could be fully submerged without additional stress to captured fish. Instream haleiztires were
targeted for minnow trap installation, including eddies and pools, pifearge woody debris (LWD),
vegetation, and undercut banks. The minnow traps were installed during the dagfaodernight for a
maximum of 23.5 hourg he traps were never set for longer than a day to avoid bycatch and overstressing
the fish. The following number of minnow traps were installed at each tributary over the survey period:

Cheslatta River at Outflaw8 from October 4t 6, 2020,

Cheslatta River, Lower Falls: 5 from Octobei87 2020,

Knapp Creek: 5 from Octob®rt 7, 2020,

Sather Creek: 6 from Octob@rt 4, 2020, and Octobéf t 8, 2020,
Ootsanee Creek: 7 from Octobert3, 2020, and Octobét t 8, 2020,
Unnamed Creekl: O (creek was @),

Unnamed Creek #2 from Octoberd t5, 2020,

Unnamed Creek #3: 0 (creek was dry),

Unnamed Creek #4: 0 (creek was dry)

X X X X X X X X

x

Refer to AppendiceB t F for overview maps that show where minnow traps were installed along each
assessed tributary.

2.3 H.LECTROFISHING

Electrofishing transects were completed on Knapp Creek, Sather Creek, Ootsanee Creek, and Unnamed
Creek #2 for the following duration (effort in seconds) and stream lengths:

X Knapp Creek: 275 seconds along 151 m,
x Sather Creek: 99 seconds along 25 m,

x Ootsanee Creek: 269 seconds along 75 m,

X Unnamed Creek #2: 323 seconds along 66 m

The electrofisher operated at a frequency of 30 Hz, a pulse of 4 m/s, and withitege range of 38Q
400. Electrofishing transects were selected at locations where favourable habitat dgxgteh as
undercut banks and pools, while avoiding areas where suitable gravels for spavenggresent. Water
temperature remained above the acceptable threshold for electrofishin@)(Bhroughout the survey
period (see Section 3.2). Refer for Appendi€etsF for overview maps that show were electrofishing
transects were conducted along the assessed tributaries.

2.4 HABITATASSESSMENT

Stream habitat potential in the lower reach closest to the outlet was assassing theReconnaissance
(1:20,000) Fish and Fish Habitat Inventory: Site Card Field @oidded by the Resources Inventory
Standards Committee (RISC; MOE 2001). RISC-standard stream cards were filled out,docusihg

on channel and wetted width, pool depth, bankfull width, channel gradient, vegetationr,cox@vn
closure, and bed material type. The length of stream channel that was assessed varied betivesn 12
(Unnamed Creek #1) and 925 m (Knapp Creek) depending on availability of timeprinehetbitat
assessments for most of the tributaries should be considered preliminary. No hahitags were
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assigned for the Cheslatta River Outflow or Lower Falls, since these survey areas wererslagdiririo
the size of the reach

The following length of stream channel was assessed for each tributary, commencing from é&te outl

Cheslatta River at Outflaviormal habitat assessment not conducted here,
Cheslatta River, Lower Falls: formal habitat assessment not conducted here,
Knapp Creek: 925 m,

Sather Creek: 215 m,

Ootsanee Creek: 300 m,

Unnamed Creek #1: 90 m,

Unnamed Creek #2: 250 m,

Unnamed Creek #3: 125 m,

Unnamed Creek #4: 100 m.

2.5 WATERQUALITY

Water quality measurements were collected at all tributaries where stream flow was present at the time
of the surveys. Dissolved oxygen (DO), pH, and temperature values were compared to the BC Water
Quality Guidelines (WQG), which are parameters that have been determined to pmetamt for
freshwater aquatic life (MOE 2019; MOE 2001). DO and pH were calibratedriaitp phe assessments.

3.0 SURVEY RESULTS

A total of 208 fish were captured between Octobet 8, 2020, using a combination of minnow trap, hoop
net, and electrofishing methods (see Section 2\®) Umam were captured during the surveytsake chub
(Couesius lumbelidarge-scale sucke€atostomus macrocheilygrickly sculpinGottus aspér rainbow
trout (Oncorhynchus mykigsind redside shineR{chardsonius balteatyisvere the only species captured.
No fish mortalities were observed during retrieval at any of the site locations.

X X X X X X X X X

Section 3.1 summarizes the fish survey results and habitat characteristics for each tributargdséess
overview of the water quality results, in comparison to the Provincialajuies and Umam life-history
requirements, are found in Section 3.2.

3.1 HSH ANDHABITAT

3.1.1 Cheslatta River

The results of the fish species captured in the Cheslatta River Outflow from Octobér 2020, is
summarized in Table 1.

Table 1 Total Fish Captured in the Cheslatta River Outflirom October 4t 6, 2020

Fish Species Scientific Min Length  Max Length Number
Name (mm) (mm) Caught
Lake Chub Couesius lumbeus 60 90 4
Prickly Sculpin Cottus asper 75 95 8
Redside Shiner Richardsonius balteatus n/a 100 1
Total Captured: 14

The Cheslatta River Outflow is a large area comprised of exposed sandbars afittlearggetation
instream or along the channel embankments. All survey sites were within the lakdsitham zone of the
channel and were, therefore, exposed and comprised primarily of small graveefénas. The crew did
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not observe any fish in the braided channels or pools within the outflow area. Electrofishirayeided
along this section due to the absence of cover and unfavourable survey conditions.

On October 8, 2020, a total of 1 prickly sculpin was captured at the Cheslatta River Lower Falls.

Due to the surveys being primarily confined to the outflow, and a small arteedbwer falls, a habitat
rating was not assigned. No water quality concerns were noted; however, the water teter@as
above the preferred range for spawning Umam at the Cheslatta River Outflow {13.8 C) and at the
Cheslatta River Lower Falls (11.42.1 C; Section 3;2McPhail 2007). A complete summary of water
guality measurements can be found in Section 3.2. An overview map distheapture results for the
Cheslatta River according to survey site and methods can be found in Appendix B.

3.1.2 Knapp Creek

The results of the fish species captured in Knapp Creek from Octob@r 020, is summarized in Table
2.

Table 2 Total Fish captured in Knapp Creek from Octobet B, 2020

Fish Species Scientific Min Length Max Length Number
Name (mm) (mm) Caught
Lake Chub Couesius lumbeus 40 80 23
Large-scale Sucke Catostomus macrocheilus 45 85 2
Prickly Sculpin Cottus asper 25 90 11
Rainbow Trout Oncorhynchus mykiss 50 140 10
Redside Shiner Richardsonius balteatus 20 110 93
Total Captured: 139

The assessed section of Knapp Creek had a mean channel width of 10.2 m and a mean w#ttefl wi
7.5 m. A beaver darns located approximately 500 m upstream of the outlet and may act as aebawri
fish trying to mobilize upstream; however, the dam may also enhance aviemivig habitat for fish due
to the formation of deep pools that have resulted from beaver activity. é-amale sucker and rainbow
trout were the only species captured upstream of the beaver dam during the surveys. Chabsieate
was dominated by small gravels and cobbles, indicating good spawniagtiathroughout the surveyed
areas of Knapp Creek; however, spawning potential improved upstream of the beaveraasdds were
observed at the time of the surveys.

Deep pools and overhanging vegetation were noted throughout reach, parficudarsite KC3 which
yielded the highest number of fish caught compared to the other Project ditely after catching a total
of 91 fish at that location (see Appendix C). The highest number of fish caugtelfotrofishing occurred
at KC2 after a total of 9 fish were caught in riffle-pool habitat (see Appenddv&all, Knapp Creek was
identified as having good rearing and overwintering potential for fishtuhe presence of overhanging
vegetation, deep pools, and perennial channel flows.

Based on the assessment, Knapp Creek was rated as prokigdogtant Habitat for salmonid species.
No water quality concerns were noted; however, water temperature ranged betweert IZE9C on

survey days, which is above the preferred temperature range for spawning Umam (SectibicBtz;il

2007). A complete summary of water quality measurements for Knapp Creek can berf@extion 3.2.
An overview map of the fish capture results for Knapp Creek, according to survanpditeethods, can
be found in Appendix C.
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3.1.3 Sather Creek

The results of the fish species captured between OctobeB,72020, is summarized in Table 3.

Table 3 Total Fish captured in Sather Creek from Octobet &, 2020, and October 18, 2020

Fish Species Scientific Min Length  Max Length Number

P Name (mm) (mm) Caught
Prickly Sculpin Cottus asper 50 90 12
Rainbow Trout Oncorhynchus mykiss 60 140 12
Total Captured: 24

The assessed section of Sather Creek had a mean channel width of 4.4 m and a mean wetted3vddth of
m. Channel substrate was dominated by cobbles; although, small gravels were qadlyoftiund along
some sections which resulted in a moderate rating for spawning potential. No vwestésobserved at the
time of the surveys. Sather Creek provided moderate rearing potential for fish stagprgximately 100

m upstream of the outlet due to the presence of some cover in the form afd#ys and undercut bds

Low overwintering potential was noted throughout the surveyed sectidtiseoreach, due to the absence

of deep pools. The first 100 m of Sather Creek, from the outlet, was in thenlakdaition zone and
demonstrated fine sediments, low cover, and absence of deep pools; therefore, tlignsefcthe reach

was designated as poor habitat for spawning, rearing, and overwinterimg gradient for the assessed
section of the creek was 1.2 %.

Based on the assessment, Sather Creek was rated as prolitgioegtant Habitat for salmonid species.
No water quality concerns were noted; however, water temperature ranged betwefl® C on survey
days, which is above the preferred temperature range for spawning Umam (SectidviciBail 2007).
Water quality measurements for Sather Creek can be found in Section 3.2. An overaeef the fish
capture results for Sather Creek, according to survey site and methods, can be found in Appendix D.

3.1.4 Ootsanee Creek

The results of thef the fish species captured from Octobert3t, 2020, and October T 8, 2020, is
summarized in Table 4.

Table 4 Total Fish captured in Ootsanee Creek from October 3-4, 2020, and Octolv&; 2020

Fish Species Scientific Min Length Max Length Number
Name (mm) (mm) Caught
Lake Chub Couesius lumbeus 60 90 2
Prickly Sculpin Cottus asper 55 90 9
Rainbow Trout Oncorhynchus mykiss 65 140 10
Total Captured: 21

The assessed section of Ootsanee Creek had a mean channel width of 5.5 m and a mean wetted width of
4.3 m. Small gravel substrate was noted throughout the surveyed portion of the nedah provide

good spawning potential when combined with low gradients and perennial flowmeddis were observed

at the time of the surveys. Rearing potential was considered moderate in Ootsanee Cretkttae

limited availability of pools and cover in the form of bank underaogttiThe absence of deep pools
indicated poor overwintering potential. The first 200 m of Ootsanee Creek fromtithet was in the lake
inundation zone and was characterized by fine sediments, low cover, and abseneepipdols
therefore, this section of the reach was designated as poor habitat for spawning, rearing, and
overwintering. The gradient for the assessed section of the creek wids®%.
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Based on the assessment, Ootsanee Creek was rated as prdmgioigant Habitat for salmonid species.
No water quality concerns were noted; however, water temperature ranged betweent 6.8 C on
survey days, which is above the preferred temperature range for spawning Umam (SectiblcRBlil
2007). Water quality measurements for Ootsanee Creek can be found in Section 8\Zrdrw map of
the fish capture results for Ootsanee Creek, according to survey site and methods, f@umben
Appendix E.

3.1.5 Unnamed Creek #1

No flow was observed at Unnamed Creek #1 (WSC: 180-545300}48)Yy@xtober 5, 2020. Further
investigation determined that the stream has likely been dry for a pgeanperiod of time since the
channel was heavily vegetated and lacking clear channelized connectivitye$tattd Lake. The creek
became inconsistently channelized and difficult to segregate from slope erosio®@fterof following it
upstream from the outletThe slope increased to 17% within 30 m upstream of the outlet, which would
act as a barrier for some fish species. Standing, burnt timber indicated the area hadlisegbed by
wildfire.

Due to the absence of flow and inconsistent channel morphology, no fishy@giwere conducted and no
water guality measurements were collected at this location.

3.1.6 Unnamed Creek #2

The results of the fish species captured from Octobé4 2020, is summarized in Table 5.
Table 5 Total Fish Captured in Unnamed Creek #2 from Octobers4 2020

Fish Species Scientific Min Length  Max Length Number

b Name (mm) (mm) Caught
Prickly Sculpin Cottus asper n/a 55 1
Rainbow Trout Oncorhynchus mykiss 60 140 9
Total Captured: 10

The assessed section of Unnamed Creek #2 had a mean channel width of 6.2 meardveetted width

of 3.7 m. No connectivity to Cheslatta Lake was observed at the time of the surveys.wasatebserved
disappearing underground approximately 67 m from the outlet; downstreénhie location, the creek

was still channelized but lacked flow. Spawning potential in Unnamed Creek #2 \eanidet to be
moderate due to the presence of small gravels; however, the absence of perenni& fChveslatta Lake
could be a deterrentNo redds were observed during the surveys. The presence of some deep pools and
LWD cover likely provided moderate rearing potential in the creek. dmtgring potential was
determined to be poor due to the absence of deep pools and perennial flows d@sla@fa Lake. The
gradient for the assessed section of the creek wast®® %.

Based on the assessment, Unnamed Creek #2 was rated as prdwgtiogant Habitat for salmonid
species. No water quality concerns were noted; however, water temperature ranged betwe¢d 4.C

on survey days, which is above the preferred temperature range for spawning Umamr{SeztiblcPhail
2007). Water quality measurements for Unnamed Creek #2 can be found in Se2tigm ®verview map
of the fish capture results for Unnamed Creek #2, according to survey site and methots, foamd in

Appendix F.
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3.1.7 Unnamed Creek #3

No flow was observed at Unnamed Creek #3 (WSC: 180-545300-G28@Mtober 4, 2020. A well-
established channel approximately 3.4 m in width was present and dominatsthbl gravels and fine
sediment. Large deposits of fine sediment and gravels created large side channel @ardlos outet
Depressions were observed in the channel, indicating deep pools existed when &kewas flowing.
Cover for fish was present in the form of embankment undercutting and vegetation atorey the side
channel bars and along the embankmers&ctions of the channel were damp, suggesting the channel
had been flowing recently. Overall, Unnamed Creek #3 was identified as havingpawaing potential

for fall/winter-spawners (such as Umam) but potentially good spawning potefotiadpring-spawners
(e.g., rainbow trout), moderate rearing potential, and no overwintering potehigd to the absence of
perennial flows.

Based on the assessment, Unnamed Creek #3 was rated as prdwmtiogant Habitat for salmonid
species, especially for spring-spawners. Due to the absence of flow at the time of the assessment, no fish
surveys were conducted and no water quality measurements were collected.

3.1.8 Unnamed Creek #4

No flow was observed at Unnamed Creek #4 (WSC: 180-545300-42800) oer@¢c0; however, this
E | A §} 8Z *pEA C ]8]v E EC =+ }v E[*} « EAnfjdve 3Z § 37
July in previous years (R. and E. Hudson 2020, pers. coRuul¢d water was observed in the chahne
indicating the creek had recently been flowing this season; the mean wetted width was Aweall-
established channel had a mean channel width ofrb.and was dominated by cobbles and boulders.
Boulders, embankment undercutting, and some overhanging vegetation and t&Wibga cover for fish.
Overall, Unnamed Creek #4 was identified as having poor spawning potentitd dulew quantity of
small gravels, moderate rearing potential due to the presence of sufficient covenanderwintering
potential due to the absence of perennial flows. The gradient for the assessed sefctimncreek was 7
%.

Based on the assessment, Unnamed Creek #4 was rated as proMidiginal Habitat for salmonid
species. Due to the absence of flow at the time of the assessment, no fish sorvesger quality
measurements were completed.

3.2 WATERQUALITY

Water quality measurements were collected at all tributaries where stream flow was present at the time
of the surveysRefer to Table 6 for a complete summary of the results.

Table 6 Water Quality Results for Conductivity, Dissolved Oxygen (DO), pH, and Temperature (Temp)
Time Conductivity DO

VHleEry Collected ps/cm (mg/L) PH

Sather Creek, 03-Oct20 late morning 104.2 557 6.79 9.8
30 m upstream of outlet

CIIEENIES ClEES 03-Oct20 late moming  136.5 702 733 99
100 m upstream of outlet

Ootsanee Creek, 040ct20  9:00 AM 1355 593 7.89 96
90 m upstream of outlet

SEUEN (Tl 040ct20  10.01 AM 103.2 544 7.30 10.0
90 m upstreanof outlet

Cheslatta River Outflow, 2001y, 550 12:12 pMm 56 622 815 13.0

upstreamof outlet
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Time Conductivity DO

Collected ps/cm (mg/L) PH

Tributary Date

Unnamed Creek #3 04-Oct20 No flow present at the time of surveys

Unnamed Creek #2,

168 m upstreamof outlet 04-Oct20 2:27 PM 85.5 6.36 7.82 9.4
Cheslatta River Outflow, o2 5050 |ate moming ~ 51.4 444 797 123
195 m upstream of outlet

Unnamed Creek #2, 050ct20  12:23 PM 81.5 684 7.64 91
160 m upstreanof outlet

Unnamed Creek #1 05-Oct20 No flow present at the time of surveys
Knapp Creek, 05-0ct20  3:07 PM 121.8 630 831 11.9
310 m upstream of outlet

Cheslatta River Outflow, - 5 5159 9:30 AM 52.7 675 809 118
195 m upstream of outlet

Knapp Creek, 06-Oct20  1:15 PM 128.34 831 877 104
500 m upstream of outlet

Unnamed Creek #4 06-Oct20 No flow present at the time of surveys
Knapp Creek, 07-Oct20  11:10 AM 126.4 528 833 75
500 m upstream of outlet

Cheslatta River Lower Falls  07-Oct20 4:52 PM 48.7 752 8.02 12.1
Ootsanee Creek, 08-0ct20  9:24 AM 125 805 7.90 68
168 m upstream of outlet

Sather Creek, 08-0ct20  9:51 AM 94.6 559 723 7.3
125 m upstream of outlet

Cheslatta River Lower Falls 08-Oct20 11:34 AM 48.3 8.19 7.90 11.4

DO was compared to the instantaneous minfmBC WQG, which represents the lowest instantly
measured level that should be consistently maintained to meet the life-histuirements of aquatic
life (MOE 2019). All assessed tributaries met theABGDO minimum for all aquatic life stages other
than buried embryo and alevin (5 mg/L; MOE 2019) and met thedD€eantrations that are preferred by
Umam (>5 mg/L; COSEWIC 2016), except for the Cheslatta River Outflow on Ocgil#ér S able 6)
However,DO was notably higher at the Cheslatta River @uiflon October 4, 2020 (6.22 mg/L) and
October 6, 2020 (6.75 mg/L). None of the tributaries met the BC WQG DO minanboried embryo
and alevin life stages (9 mg/L; MOE 2019), which suggest that DO levelsinhaye been ideal for fall
spawning at the time the measurements were collected. It is important to note that Dfuisnced by a
variety of environmental cues, particularly temperature (MOE 1997); therefore, D€&otrations in the
tributaries may have changed as seasonal conditions progressed towards cooler temgeratur

Conductivity and pH were found to be within the natural range of varighsiititable for freshwater
systems in BC. All tributaries met the BC WQG recommendations for pH range in freshwater systems (pH
6.5 t9.0; MOE 2019).

At the time of the surveys, Sather Creek, Ootsanee Creek, Unnamed Creek #2, ancicedppere
within the preferred water temperature range for Umam (<I) McPhail 2007, COSEWIC 2016) when
measurements were collected in the morning (Table 6). However, none of the trimsitadre found to
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be within the preferred temperature range for spawning whitefish (Table 6), which is considef@dox
Umam (McPhail 2007, COSEWIC 2016) an@ 46 mountain whitefish (MOE 200IJhe lowest
temperature measured was 68in Ootsanee Creek on the last day of the surveys (Table 6).

4.0 DISCUSSION OF RESULTS

Umam were not captured in any of the tributaries that were assessed during the sySegtion 3.1)

which may have been influenced by water temperature at the time the surveys were conducted (Section
3.2). Umam are classified as cold-water stenotherms, which means they are a species that are restricted
to cold-water temperatures to meet the physiological requirements necessary forivalrand
reproduction (Magnuson et al. 1979, Guzzo et al. 2017). The spapariiogl for other Umam populations

has varied between Septembetr January, which biologists believe is associated with cooler water
temperatures (<8C; Zemlak and McPhail 2006, McPhail 2007, COSEWIC 2016). Early October was
identified as an important spawning period for Umam in the Cheslatta Lake watelsssdi on CCN
traditional knowledge which include relatively recent observations (Section 1.1.R)e\eo, the water

guality results suggest that water temperature may have been too warm to trigger spguehmaviour

in Umam at the time of the assessments (Section 3.2).

Survey crews may have just missed the window for spawning on account of naturabwdridtie stream
environment (Deacy et al. 2019, Uno 2016). However, reservoir dynamicfiana also influenced the
probability of detecting Umam, especially if functional spawning hab#atbeen impacted over the long-
term, resulting in lower Umam populations. Stream habitat fragmentation and veptglity (particularly,
temp and DO) have been identified as concerns for Umam as a result of dams ituimbi@®asin (Utzig
and Schmidt 2011). During the 2020 surveys, crews did observe sediment depasitlee outlet of
Knapp Creek, Sather Creek, and Ootsanee Creek, resulting in channel constriction wheoglfishe
expected to enter the tributary during spawning (see Appendix A for photos). The extent to which
reservoir dynamics may have impacted Umam populations in Cheslatavhaaloutside the scope of ith
assessment; however, further study is recommended to better understand the potential impfaitts
reservoir on functional spawning habitat for Umam (Section.5.0)

5.0 RECOMMENDATIONS

Umam were not captured during the surveys in 2020. However, field crews wergoadidtermine which
Cheslatta Lake tributaries had the highest Umam spawning potential based on the mdsthies fish
surveysand preliminary habitat assessmenWater temperatures observed outside the preferred range
for spawning Umam may have provided some explanation for the absence of Umang dioen
assessments, especially since survey strategies relied on Umam spawning behaviour.

Based on these results, additional Umam surveys are recommended using therfgligwidlelines and
strategies:

1. Concentrée future survey efforts on the tributaries that demonstrated the best potential
spawning habitat for Umam, which includes Knapp Creek, Sather Creek, and Ootsanee Creek.
Based on historical observations, survey effort should also be extended to thefajipaection
of the Cheslatta River (Section 1.1P) increase efficiency, efforts could be focused on Knapp
and Sather Creek which are both accessible by road.

2. Increase the use of trap nets in Cheslatta Lake, which was the most successful live trap metho
used in the Dina Lake population (Zemlak and McPhail 2006). Gill netsalsvebeen
documented as successful but result in higher fatalities (Zemlak and McPhail 200&yapake
may be more successful when set below the epilimnion and thermocline layers (Zerdlak an
McPhail 2006), but some experimentation may be required.
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3. Targeting Umam during stream spawning may still be valuable with the folladjugtments
incorporated into survey procedures:

x Expand the surveys to include multiple late fall and early winter sessions to increase the
potential of detecting spawning Umam, or

X Monitor stream temperature and DO conditions and initiate surveys wheditons are
within the preferred range for spawning,

X Expand habitat assessments of each stream to further explore the quality of upstream
habitat and closely monitor stream connectivity to Cheslatta Lake to ensure habitat
fragmentation is not occurring for Umam.

4. Conduct future surveys at other watershed locations within the traditional territorshefCCN
where Umam have been recently observed, such as &tes@ Narrows (Section 1.1.2)

5. If Umam populations are low, environmental DNA (eDNA) methods could be utilized to increase
the likelihood of detection during future sampling. This method reliesvater samples to test
for DNA presence of a target organism, regardless of whether the organism is captured using
conventional methods (Hobbs and Helbing 2021). However, the eDNA nmthods limitations
that would have to be carefully considered during survey planning

Continuing to encourage everyone in the CCN community to shard@udnent their potential Umam
observations in the Cheslatta Lake system, and greater region, will alsoibgartant tool that aids
future planning.

6.0 CLOSURE

The 2020 Umam surveys were completed in accordance with the plan outlirtbd initial proposal
Additional sites were added in the field, as time permitted, based on the fagdprovided by CCN. No
Umam were captured during the surveys; however, habitat assessment objectives wéggeachn
addition, DWB provided training and mentorship for aquatic survey methatide CCN Technicians
provided valuable leads on additional sampling sites (e.g., Unnamed Creek #4 and Cheslatta River, Lowe
Falls) that increased the opportunity for Umam detection. Overall, the results of theysuprevide
compelling evidence for further sampling in the future.
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Appendix A
Survey Photographs
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Photo 1.0Oct 3 t Facing downstream at the outlet ¢
Sather Creek.

Photo 2.0ct 3there the channel rws t th
outlet of Sather Creek.
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Photo 3.0ct 3t Sather Creek, facing downstream at Photo 4.0Oct 3t Deep pool habitat observed in
the road crossing. Ootsanee Creek downstream of the road crossing.
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Photo 5.0ct 3t Where Ootsanee Creek starts to fan Photo 6.0ct 3t A baited minnow trap set in Ootsane¢
out before entering Cheslatta Lake. Creek.
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Photo 9. Oct 4 t The stream was observed flowir Photo 10.0Oct 4 t Facing upstream of Unnamed Cre
underground in Unnamed Creek #2 before reaching #2 where water was still actively flowing.

outlet.

Photo 11.0ct 4t The Cheslatta River outflow, where tt Photo 12 Oct 5 t Field crews installing a hoop net in tt
river fans out before entering Cheslatta Lake. Cheslatta River at the outlet.
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Photo 13. Oct 5t Standing at the beaver dam on Kna, Photo 14. Oct 6 t Good spawning hébltat observe
Creek, approximately 500m upstream from outlet. approximately 850m upstream of the Knapp Cre
outlet.
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Photo 15. Oct 6 t Knp creek fans out into sever: Photo 16. Oct 6 t Field technicians measuring ar

narrow channels at the outlet.
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Photo 17.0ct 6t Redside shiner caught in minnow tre Photo 18.0ct 6tssessing the dry channel of Unnam
just downstream of beaver dam on Knapp Creek. Creek #4 (affectionately niak u ANA oCvv|e
by crew members).
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Photo 19.0d 6 tAssessing the dry channel of Unnam Photo 20.0ct 7 t Largescale sucker captured in the ho
Creek #4 (affectionately nick u A~ A oCvv([e netatthe outlet of Knapp Creek.
by crew members) at the outlet.

Photo 21.0ct 7 t Lake chub captured in the hoop net. Photo 22.0ct 7 t Redside shiner captured in the hoc
the outlet of Knapp Creek. net at the outlet of Knapp Creek.

Photo 23.0ct 8t Cheslatta River at the lower falls whe Photo 24.0ct 8t Prickly sculpin captured in a minno
minnow traps were set. trap in the Cheslatta River at the lower falls.



Appendix B

Cheslatta River Outflow Survey Sites






Appendix C
Knapp Creek Survey Sites






Appendix D
Sather Creek Survey Sites






Appendix E

Ootsanee Creek Survey Sites






Appendix F
Unnamed Creek #2 Survey Sites






