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Executive Summary

The Soos Creek basis aproducer of Puget Sound Chinook salmon within the Green
Duwamish riversystem. Puget Sour¢hinookand Steelhead have been listed as threatened
under the Endangered Species Act (EPA) by the NatMagdhe Fisheries Service (NMFSThe
objective ofthe spawning surveys is to monitor leturnyear 2014 Chinook spawning
popuhtion upstream of the Soos Creek hatchery weir griios Creek (river mile 0.9he
primary objective of the habitat inventasyto estimate spawning habitat capacity for Chinook in
theJenkinsCreek basirand to document baseline habitat conditiomdudture trend monitoring.
Data collected in this study will help managers better understand spawning distritooniiog,
abundanceprespawning mortality (PSM), redd size, and preferred spawning halb@atnook
in the Soos Creek basin.

The 2014 hab#t and spawning survegse funded by Environmental Protection Agency (EPA)
Puget Sound Partnership Implementation grant, from the Northwest Indian Fisheries
CommissionChinookspawningescapement ithe Soos Creelbasin is controlled by
Washington Depament of Fish and Wildlife (WDFWhathery practices, due to a brabock
collection weir that impedes passage upstream of the Soos Creek Hatchery. GSwesally
Creek Hatchery meets its etpke goals before transferring fish upstream of the weir torspaw
naturally.A field crew of ondisheriesbiologist and two fisheries techniciabemmenced the
Jenkins Creek habitat surveys in August followed byGhmook spawning surveys in Big Soos,
Covington, and Jenkins creeks from rdptember through midovember 2014.

Chinook spawning ground surveys were conductegstionate thgpre-spawn mortalityate of
this population, estimatreddproduction and evaluateggto-emigrant survival estimateates
for Chinook returning to Soos Creek. Spawning groumdesis were conducted weekly from
September through November, totalB@Chinook redds in Soos Cre8lasin 10 Females
found with over 50% egg retention were considereespsavn mortalitiesl2 % PSM).

Habitat inventory was conducted on Jenkins Cre€lOit a major tributary of Soos Creek.
JenkinsCreekwas inventoried from the mouth to confluencelvgtream #0089 approximately
3.3miles of streamDue to the highly urbanized land use in Jenkins Crbekbasin has been
classified agn atrisk systenfor salmonid spawning and rearingstimated escapement based

on total spawning ground capacity for Chinook salmon in Jenkins Creek is 510 Chinook salmon.
Jenkins Ceek habitatomposition (% by area) consists82% pools 8% riffle, 8% glide, and

2% sde-channels. Large woody debris in Jenkins Creek does notstaeelards foa properly
functioning system and lacks potential large woody debris recruitment based on the highly
modified riparian zone.
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1 Introduction
The Muckleshoot Indianribe (MIT) conducted spawning and habitat inventory in 2014.

The objective®f the spawning survesgre to:

1) Estimate spawning habitat capacity for Chinook inSbes Creekbasin and to document
baseline habitat conditions for future trend monitoring.

2) Assess Chook spawning success and spatial distributiaetarn yea2014 within the
Soos Creek subbasin.

Theobjectives of théabitat inventonare to:

1) Asses<Chinook spawning capacity.

2) Document baseline instream and riparian conditions in areas utilizedifyokIsalmon
spawners to facilitate monitoring of habitat trends.

State and tribal fisheries @nanagers will consider the informatiagsulting from this project to
optimize Chinook spawner abundance upstreithe Soos Creekatchery weiand monitor
habitat trends in Chinook spawning habitat in the Soos Creek subbasin.

The GreerDuwamish watershed is located in King County in Water Resource Inventory Area
(WRIA) 9. The watershed area is approximately 484 square milesdaxgdrom the Cascade
Mountains at the headwaters of the Green River, west to the mouth of the Duwamish River in the
City of Seattle.Soos Creels thelargest tributarieghat enter the Green River below Howard
HansonDam (Figure 1). Soos Creek is located in south King County, southeast of Renton and
east of KentThe drainage basin includes mainstem Soos GardR5 tributary stream@&ing

County, 2000)Four major tributaries include Little Soos, Jenkins, Covington, and Soosette
Creeks. In total, the Soos Creek basin drains approximately 44,800 acres (or 70 square miles)
This basin also includes several lakes: Shadow Lake, Lake Meridian, Lake Sawyer, Morton,
Pipe/Lucerne and Wilderness Lakes. In its entirety, the Soos Creek basin is an extensive system
of interading lakes, wetlandand infiltrating soils that drainnto theGreen River at River Mile

(RM) 33.7. Total Impervious Area (TIA) was estimated at 34% in 1996. Land development and
human population continue to grow, effective fish habitat protection, restoratiohslasides
management practices will be needed to sustain the beneficial use of salmonid production in
streams and the fish hatchery water supply.
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Figure 1. Map of the Soos Creek basin including the location of the Soos Gremk sap and Muckleshoot
Reservation.

Current land use in the Soos Creek basin consists of rural residential, agriculture, and highly
urban conmercial and residential are@serra, 2005)In 1990, much of the Soos Creek basin

was considered rural and in good conditigmg County, 1990 oday, WRIA 9 is considered

to be highly urlanized and impacteddNWIFC, 2012) Groundwater extractions and increased
impervious surface aa in the Soos basin have contributed to reduced summer and fall flows (by
an estimated 52%) andareases in winter stomvater flows(King County, 1990) Low

streamflow is one of the many factors that contribute to low prawhycand abundance of

Chinook and other salmawithin Soos Creek BasifiNWIFC, 2012)
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2 Soos Basin Spawning SurveysReturn Year 2014

Spawning scapement estimates are used to predict future run sizes, regulate fisheries, and
monitor trems in run sizes, run timing, and the distribution of Chinsalknon in Puget Sound.
Spawning groundurveys are conducted weekly during the spawning season by trained
personnel to enumerate live adults, dead adults, new redds, and visibloredah surveyed
river system Redd counts have been used widely to estimate or provide indices of adult
salmonid escapement or abundaaod examine the spatial and temporal distribution of
spawning adult salmonids. Redd counts are the primary metricarsenbfitoring salmonids in
Washington and OregdiBoydstun, 2005) The objective of this task is to identify the
cumulative number, location, and timing of Chinook redds inofe014 and to documepte-
spawn mortality PSM). Each yeapn average200 males and 150 femaieturning Chinook are
manually passed upstream of the hatchery weir to spawn naturally in Big Soos Creek and its
tributaries, and a count of the number and sex of these fish is re¢a/@edV, 2014) Surveys

to assess the fatd these fishareconducted irSoos, Coington, anl Jenkinsreeks. Redds
identified in this survey will also be usedassess Chinook spawning habitat preferences within
the subbasin streams as previously describestiram Habitat Inventordyelow.

The spawning surveyisllow standard Chinook spawning survey methods (for foot surveys)
used by tribal, state, and federal fisheries agencies in the PNW and Ca(ifmiila and Cstle,
1994;Gallagheret. al.2007) Stream reacheffom Soos Creek09.0072) Jenkins Creek
(09.0087)and CovingtorCreek(09.0083dlividedbased on physical features to identify starting
and ending pointéTablel). Since the Chinook spawning surveys are part of the juvenie out
migration evaluation on Soos Creek the stgrpoint is at the screw trapping location just
upstream of the state hatchery int@R& 1.1) Thetributary surveyeaches staatthe
confluenceand worls their way upstrearthrough the end of the reach&srvey reaches
(coveringall known and poterdl Chinook spawning distributior@dre walkednce per weeky
trained fisheries staffr every 10 days if weather prevents weekly surveys, fromSamtember
through November or untilo Chinook are observed
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Table 1. Reach locations for Chinook salmon spawning surveys in Soos Creek Basin.

Stream |ReachDiscription Length (miles
1 |Screw Trap location to Soosette Ck 0.60
S00s 2 |Soosette Ck to 318th 0.65
Creek 3 |318th to Covington Ck 0.92
4 |Covington Ck to Jenkins Ck 1.73
Total 3.90
1 |Mouth to Pipeline 0.85
Covingtor] 2 |Pipeline to DOE water qual station 0.65
Creek 3 |DOE water qual station to Thomas Rpad 0.75
Total 2.25
Jenkins 1 |[Mouth to Ker.lt-BIack Diamo.nd 0.4
Creek 2 |Kent-Black Diamond to Covington-S 0.95
Total 1.35

At the start of each foot surveyceewof two project team memberki¢logist and a field
technician, or two technicians), record the d
weather conditions, water clarity, and GPS location of starting point in a field notebook. Stream
banks are walked whenever possild@void disturbing spawning satm and their redds

Redds and species identity are confirrbgdvalking into the stream as need€thiinook redds

are typically identiled by the large size and depth of the redd or the presence of a female

Chinook on the reddEach redd is given a twpart number using the survey number and the

redd number (e.g.-1) and is flagged and documented in a field notebook. Flags will have the
redd number, date, and surveyoros initials wr
stream bank adjacent to each redd. The GPS location of eackduksite is taken using a

handeld Garmin GPS Live and dead fish observations are notedafiéid notebook along

with the location of tributaries or other landmarks that could be used to locate redds. On
subsequent surveysnly newredds are counte®ead Chinook salmoaremarked by caudal fin

cuts to prevent doubleounting on subsequent survey eveAtsaccessible female carcasses
encountered are inspected and the proportion of eggs retained are noted in field books as 0%,
25%,50% 75%,0r 100%. Upon survey completion, the stop time, reach break location and

GPS location is recordedd sub-sample of redds were measured to get an average redd area size
per reach. Total redd length was measured along with average width attained from méasuring
width of pocket, %2 mound, and % mound to achieve regla &pawning substrate composition

data was recorded at all measured redds, based on substrate size immediately upstream of the pit.
Ambient substrate particles were classified usisgbstrate and size ciBcation (wentworth,

1922)to help determine suitable spawning substrate throughout the basin (Table 2).
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Table 2. Wentworth substrate classification.

Pebble Count Data

Class (Wentworth) Size Classim
Sand <2

Very Fine Gravel 2.1-4
Fine Gravel 4.1-5.7
Fine Gravel 5.88
Medium Gravel 8.1-11.3
Medium Gravel 11.416
Coarse Gravel 16.1-:22.6
Coarse Gravel 22.7-32
Very Coarse Gravel 32.1-45
Very Coarse Gravel 45.1-64
Small Cobble 64.1-90
SmallCobble 90.1-128
Large Cobble 128.1-180
Large Cobble 180.1:-256
Small Boulder 256.1-362
Small Boulder 362.1:512
Small Boulders >512
Bedrock bedrock

WDFW and MIT staff transferred 144 males and 83 female Chinook salmtreampsof the

weir rack once the state hatchemgt eggtake goals in Octob&014 Spawning surveys
commenced the same week and continued throughout the Chinook spawningpeieased
once no live fish or new redds werbserved Table3). 69 redls were recored with the peak on
Oct. 10" just 2 days after fish were released above the hatcRend distribution throughout the
basin was minimal with 75% (52 redds) of recorded redds located within the first mile of the
release siteFigure 3. Only 1 redd was observed in Covington Creek, and no redds were
recorded in Jenkins Creek throughout the spawning sufiFaysre 2) 10 Female Chinookvith
more than 50% egrgetention (12% PSMyereobserved within the survey reachesth 80%of
the PSM recated5 days after being released upstream of the hatchery weir
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Table 3. Summary of BY2014 Chinook Spawning surveys within Soos Creek Basin.

Soos Creek Basin Chinook spawning survey BY2014
Surveydate Live fish Redds | Morts PSM >50% eggetention

10/10/14 89 42 24 0
10/13/14 69 19 45 8
10/20/14 18 6 52 1
10/29/14 6 2 14 1
11/03/14 0 0 0 0

Total 182 69 135 10

Figure 2. Distribution and density of Chinook redds Soos Creek Basin BY14
o Lineal Chinook redd density in Soos and Covington Creeks BY14
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During the spawning surveys2 Redds were measuréa obtain average redd araad

spawning substrate size for Soos Creek Basin. Average Chindelarea for Soos Creek Basin
was 37.5 m?, which will be used to determine spawningaigpa the habitat inventory @ble

4). Substrate spawning sizeas sampledt all measured redds determine preferred spawning
paricle size range80.7% of meased redd substrate was 32.1 mm to 90 mm, ranging from very
coarse gravel to small cobl€able5). Spawning grounds frequenasas analyzed to determine

patterns in preferred spawning substrates throughout the Bagpimg 3.
Table 4. Measured redds from Soos Creek as asarhple.

Soos Creek Basin measured redd area m2

Reach| Reach| Reach| Reach Total

1 2 3 4
Average m? 32.8 36.6 36.7 50.8 | 37.5
Redds measureq¢ 3 7 1 1 12
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Table 5. Soos Creek spawningilsstrate composition.

Spawning substrate composition

Class (Wentworth) Size Class mm Reach 1 (N=3)Reach 2 (N=7) Reach 3 (N=1) Reach 4 (N=1) Total Percent
Sand <2 0 0 0 0 0 0.0%
‘Very Fine Gravel 214 o o o o of 0.0%
Fine Gravel 4.1-5.7 0 1 0 0 1 0.3%
Fine Gravel 5.8-8 0 1 0 0 1 0.3%
Medium Gravel 8.1-11.3 2 2 0 0 4 1.3
Medium Gravel 11.4-16 0 5 1 0 6 2.0%9
Coarse Gravel 16.1-22.6 1 8 1 0 10 3.3%
Coarse Gravel 22.7-32 3 17 4 3 27 9.0%
Very Coarse Gravel 32.1-45 20 43 8 3 74 24.79%
Very Coarse Gravel 45.1-64 24 50 9 11 94 31.3%
Small Cobble 64.1-90 27 39 2 6 74|  24.7%
Small Cobble 90.1-128 5 4 0 0 9 3.0%
Large Cobble 128.1-180 0 0 0 0 0 0.0%
Large Cobble 180.1-256 0 0 0 0 0 0.0%
Small Boulder 256.1-362 0 0 0 0 0 0.0%
Small Boulder 362.1-512 0 0 0 0 0 0.09
Small Boulders >512 0 0 0 0 0 0.0%
Bedrock bedrock 0 0 0 0 0 0.0%
Total 82 170 25 23 300 1009

Figure 3. Average spawning substrate Frequency within Soos Creek Basin.
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During the spawningroundsurveys in the fall of 2014, 75% ofd@s observed were in the first
mile above the hatchery. Corsged spawning grounds are likely attributedhadchery
management practices at Soos Creek Hatchery. Adult Chinook and coho are held at the hatchery
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ponduntil eggtake goals are achieved, and then a portion of the surplus fish are trucked
upstream of the hatchery intake and released to spawn naturally within Soos Creek Basin. These
fish are extremely ripe once they are put upstream of the hatekargnd start digging redds

nearly immediatelyDuring spawning surveys in return year 2@D%b of the females were on

redds with in 2 day of releasg@stream of &tchery weir rack This likely explains the

constricted redd disbution in the Soos Creek Basin. If Chinook resiare projected to exceed
eggtake goals, an alternative strategy could be transporting adults in different groups to replicate
the timing hat fish arrive at the hatche®uttinggreen (unripe) spawneupstreamthus

increasing time to spread out in Soos Creek Basin. This management practice would resemble
more of a natural systerBenefits could bereduced intraspecificarnpetition, additional parr

and smolt emigrants, which would be taking advantage of the-utiiezed habitat in the upper

Soos Basin along with reducing crowded rearing grounds potentially causing early downstream
migration. Fry that rear in the upp@aches experience a higher survival to smolting than fry

that rear in the lower river reaches (Healey, 1991).

3 Jenkins Creek Habitat Survey

Jenkins Creektream habitasurvey was conducted in 2014 to examine the availability of

suitable spawning hiht within the Soos Creek subbasdenkins Creek wasplit into 4 reaches
andsurveyed from the mouth with Soos Creekheconfluence with creek #008&igure4).

The objectives are twofold: (1) to complete a stream habitat inventory in order tdygtrenti

total spawning habitat capacity for Chinook salmon upstream of the Soos Creek hatchery weir
for fisheries management purposes; and (2) provide a baseline to facilitate monitoring of trends
in stream habitat conditions over time. The habitat invgrdatg spawning ground surveys,

and redd measurememtgreused to estimate spawning habitat capacity for Chinook in the
subbasin, and to document baseline habitat conditions for future trend monitoring.
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Figure 4. Jenkins Creek bbitat inventory map with reach breaks.

The habitatnventory wasonducted at summer low flows between July and &&gdtember
2014.This taskwas completed using modified US Forest Service Region 6 Level Il Stream
Survey Preocol Version 2.1q USDA Forest Service, 201Q)enkins Creek survey areas
broke into reachdsased orthedifferent valley and or channel conditions obser{/Egble6).
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