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Executive Summary  
The Soos Creek basin is a producer of Puget Sound Chinook salmon within the Green-

Duwamish river system. Puget Sound Chinook and Steelhead have been listed as threatened 

under the Endangered Species Act (EPA) by the National Marine Fisheries Service (NMFS). The 

objective of the spawning surveys is to monitor the return year 2014 Chinook spawning 

population upstream of the Soos Creek hatchery weir on Big Soos Creek (river mile 0.9). The 

primary objective of the habitat inventory is to estimate spawning habitat capacity for Chinook in 

the Jenkins Creek basin and to document baseline habitat conditions for future trend monitoring. 

Data collected in this study will help managers better understand spawning distribution, timing, 

abundance, prespawning mortality (PSM), redd size, and preferred spawning habitat of Chinook 

in the Soos Creek basin. 

The 2014 habitat and spawning surveys are funded by Environmental Protection Agency (EPA) 

Puget Sound Partnership Implementation grant, from the Northwest Indian Fisheries 

Commission. Chinook spawning escapement in the Soos Creek basin is controlled by 

Washington Department of Fish and Wildlife (WDFW) hatchery practices, due to a broodstock 

collection weir that impedes passage upstream of the Soos Creek Hatchery. Generally, Soos 

Creek Hatchery meets its egg-take goals before transferring fish upstream of the weir to spawn 

naturally. A field crew of one fisheries biologist and two fisheries technicians commenced the 

Jenkins Creek habitat surveys in August followed by the Chinook spawning surveys in Big Soos, 

Covington, and Jenkins creeks from mid-September through mid-November 2014.   

Chinook spawning ground surveys were conducted to estimate the pre-spawn mortality rate of 

this population, estimate redd production, and evaluate egg-to-emigrant survival estimates rates 

for Chinook returning to Soos Creek. Spawning ground surveys were conducted weekly from 

September through November, totaling 69 Chinook redds in Soos Creek Basin. 10 Females 

found with over 50% egg retention were considered pre-spawn mortalities (12 % PSM).  

Habitat inventory was conducted on Jenkins Creek in 2014 a major tributary of Soos Creek. 

Jenkins Creek was inventoried from the mouth to confluence with stream #0089 approximately 

3.3 miles of stream. Due to the highly urbanized land use in Jenkins Creek, the basin has been 

classified as an at-risk system for salmonid spawning and rearing.  Estimated escapement based 

on total spawning ground capacity for Chinook salmon in Jenkins Creek is 510 Chinook salmon. 

Jenkins Creek habitat composition (% by area) consists of 82% pools, 8% riffle, 8% glide, and 

2% side-channels. Large woody debris in Jenkins Creek does not meet standards for a 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 Indian Tribe (MIT) conducted spawning and habitat inventory in 2014.  

The objectives of the spawning survey are to: 

1) Estimate spawning habitat capacity for Chinook in the Soos Creek basin, and to document 

baseline habitat conditions for future trend monitoring. 

2) Assess Chinook spawning success and spatial distribution in return year 2014 within the 

Soos Creek subbasin.  

The objectives of the habitat inventory are to: 

1) Assess Chinook spawning capacity. 

2) Document baseline instream and riparian conditions in areas utilized by Chinook salmon 

spawners to facilitate monitoring of habitat trends.   

State and tribal fisheries co-managers will consider the information resulting from this project to 

optimize Chinook spawner abundance upstream of the Soos Creek hatchery weir and monitor 

habitat trends in Chinook spawning habitat in the Soos Creek subbasin.  

1.1 Watershed description  
The Green-Duwamish watershed is located in King County in Water Resource Inventory Area 

(WRIA) 9.  The watershed area is approximately 484 square miles, extending from the Cascade 

Mountains at the headwaters of the Green River, west to the mouth of the Duwamish River in the 

City of Seattle.  Soos Creek is the largest tributaries that enter the Green River below Howard 

Hanson Dam (Figure 1).  Soos Creek is located in south King County, southeast of Renton and 

east of Kent. The drainage basin includes mainstem Soos Creek and 25 tributary streams (King 

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 interacting lakes, wetlands and infiltrating soils that drain into the Green 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, restoration, and fisheries 

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 Creek screw trap and Muckleshoot 

Reservation. 

Current land use in the Soos Creek basin consists of rural residential, agriculture, and highly 

urban commercial and residential areas (Herra, 2005). In 1990, much of the Soos Creek basin 

was considered rural and in good condition (King County, 1990).Today, WRIA 9 is considered 

to be highly urbanized and impacted (NWIFC, 2012). Groundwater extractions and increased 

impervious surface area in the Soos basin have contributed to reduced summer and fall flows (by 

an estimated 52%) and increases in winter stormwater flows (King County, 1990).  Low 

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

Chinook and other salmon within Soos Creek Basin (NWIFC, 2012). 
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2 Soos Basin Spawning Surveys Return Year 20 14 
Spawning escapement estimates are used to predict future run sizes, regulate fisheries, and 

monitor trends in run sizes, run timing, and the distribution of Chinook salmon in Puget Sound. 

Spawning ground surveys are conducted weekly during the spawning season by trained 

personnel to enumerate live adults, dead adults, new redds, and visible redds for each surveyed 

river system.  Redd counts have been used widely to estimate or provide indices of adult 

salmonid escapement or abundance and examine the spatial and temporal distribution of 

spawning adult salmonids. Redd counts are the primary metric used for monitoring salmonids in 

Washington and Oregon (Boydstun, 2005).  The objective of this task is to identify the 

cumulative number, location, and timing of Chinook redds in fall of 2014 and to document pre-

spawn mortality (PSM). Each year on average, 200 males and 150 female returning 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 recorded (WDFW, 2014).  Surveys 

to assess the fate of these fish are conducted in Soos, Covington, and Jenkins creeks.  Redds 

identified in this survey will also be used to assess Chinook spawning habitat preferences within 

the subbasin streams as previously described in, Stream Habitat Inventory below.  

2.1 Spawning Survey Methods  
The spawning surveys follow standard Chinook spawning survey methods (for foot surveys) 

used by tribal, state, and federal fisheries agencies in the PNW and California (Smith and Castle, 

1994; Gallagher et. al. 2007). Stream reaches  from Soos Creek (09.0072), Jenkins Creek 

(09.0087) and Covington Creek (09.0083)divided based on physical features to identify starting 

and ending points (Table 1). Since the Chinook spawning surveys are part of the juvenile out-

migration evaluation on Soos Creek the starting point is at the screw trapping location just 

upstream of the state hatchery intake (RM 1.1). The tributary survey reaches start at the 

confluence and works their way upstream through the end of the reaches. Survey reaches 

(covering all known and potential Chinook spawning distribution) are walked once per week by 

trained fisheries staff or every 10 days if weather prevents weekly surveys, from mid-September 

through November or until no Chinook are observed.  
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Table 1. Reach locations for Chinook salmon spawning surveys in Soos Creek Basin. 

 
 

At the start of each foot survey, a crew of two project team members (biologist and a field 

technician, or two technicians), record the date, stream, reach, surveyorôs initials, current time 

weather conditions, water clarity, and GPS location of starting point in a field notebook.  Stream 

banks are walked whenever possible to avoid disturbing spawning salmon and their redds.  

Redds and species identity are confirmed by walking into the stream as needed. Chinook redds 

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

Chinook on the redd. Each redd is given a two-part number using the survey number and the 

redd number (e.g. 1-1) and is flagged and documented in a field notebook.  Flags will have the 

redd number, date, and surveyorôs initials written on them and tied to bushes or trees on the 

stream bank adjacent to each redd.  The GPS location of each new redd site is taken using a 

handheld Garmin GPS.  Live and dead fish observations are noted in the field notebook along 

with the location of tributaries or other landmarks that could be used to locate redds.  On 

subsequent surveys, only new redds are counted. Dead Chinook salmon are marked by caudal fin 

cuts to prevent double-counting on subsequent survey events. All accessible female carcasses 

encountered are inspected and the proportion of eggs retained are noted in field books as 0%, 

25%, 50%, 75%, or 100%.  Upon survey completion, the stop time, reach break location and 

GPS location is recorded.  A 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 measuring the 

width of pocket, ¼ mound, and ¾ mound to achieve redd area. Spawning substrate composition 

data was recorded at all measured redds, based on substrate size immediately upstream of the pit. 

Ambient substrate particles were classified using a substrate and size classification (wentworth, 

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

Stream ReachDiscription Length (miles)

1 Screw Trap location to Soosette Ck 0.60

2 Soosette Ck to 318th 0.65

3 318th to Covington Ck 0.92

4 Covington Ck to Jenkins Ck 1.73

Total 3.90

1 Mouth to Pipeline 0.85

2 Pipeline to DOE water qual station 0.65

3 DOE water qual station to Thomas Road 0.75

Total 2.25

1 Mouth to  Kent-Black Diamond 0.4

2 Kent-Black Diamond to Covington-Sawyer0.95

Total 1.35

Soos 

Creek

Covington 

Creek

Jenkins 

Creek 
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Table 2. Wentworth substrate classification. 

Pebble Count Data   

Class (Wentworth) Size Class mm 

Sand <2 

Very Fine Gravel 2.1-4 

Fine Gravel 4.1-5.7 

Fine Gravel 5.8-8 

Medium Gravel 8.1-11.3 

Medium Gravel 11.4-16 

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 

Small Cobble 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 

2.3 Spawning survey Results  
WDFW and MIT staff transferred 144 males and 83 female Chinook salmon upstream of the 

weir rack once the state hatchery met egg-take goals in October 2014. Spawning surveys 

commenced the same week and continued throughout the Chinook spawning period and ceased 

once no live fish or new redds were observed (Table 3). 69 redds were recorded with the peak on 

Oct. 10
th
 just 2 days after fish were released above the hatchery. Redd distribution throughout the 

basin was minimal with 75% (52 redds) of recorded redds located within the first mile of the 

release site (Figure 2). Only 1 redd was observed in Covington Creek, and no redds were 

recorded in Jenkins Creek throughout the spawning surveys (Figure 2). 10 Female Chinook with 

more than 50% egg-retention (12% PSM) were observed within the survey reaches, with 80% of 

the PSM recorded 5 days after being released upstream of the hatchery weir.   

 

 



 

Soos Creek Spawning Survey and Habitat Inventory  
                                                                                                                                              Muckleshoot Indian Tribe 
 Page 12 

 

Table 3. Summary of BY2014 Chinook Spawning surveys within Soos Creek Basin. 

Soos Creek Basin Chinook spawning survey BY2014 

Survey date Live fish Redds Morts PSM >50% egg-retention 

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. 
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Figure 3. Redd distribution map Soos Creek BY14. 

 

During the spawning surveys, 12 Redds were measured to obtain average redd area and 

spawning substrate size for Soos Creek Basin. Average Chinook redd area for Soos Creek Basin 

was 37.5 m², which will be used to determine spawning capacity in the habitat inventory (Table 

4).  Substrate spawning size was sampled at all measured redds to determine preferred spawning 

particle size range. 80.7% of measured redd substrate was 32.1 mm to 90 mm, ranging from very 

coarse gravel to small cobble (Table 5). Spawning grounds frequency was analyzed to determine 

patterns in preferred spawning substrates throughout the basin (Figure 3).  

Table 4. Measured redds from Soos Creek as a sub-sample. 

Soos Creek Basin measured redd area m²  

  
Reach 

1 
Reach 

2 
Reach 

3 
Reach 

4 
Total  

Average m² 32.8 36.6 36.7 50.8 37.5 

Redds measured 3 7 1 1 12 
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Table 5. Soos Creek spawning substrate composition. 

 

Figure 3. Average spawning substrate Frequency within Soos Creek Basin. 

 

2.4 Discussion spawning survey  
During the spawning ground surveys in the fall of 2014, 75% of redds observed were in the first 

mile above the hatchery. Congested spawning grounds are likely attributed to hatchery 

management practices at Soos Creek Hatchery. Adult Chinook and coho are held at the hatchery 

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 2.1-4 0 0 0 0 0 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%

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 24.7%

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 0.0%

Small Boulders >512 0 0 0 0 0 0.0%

Bedrock bedrock 0 0 0 0 0 0.0%

Total 82 170 25 23 300 100%

Spawning substrate composition
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pond until egg-take 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 hatchery weir and start digging redds 

nearly immediately. During spawning surveys in return year 2014 80% of the females were on 

redds with in 2 day of release upstream of hatchery weir rack.  This likely explains the 

constricted redd distribution in the Soos Creek Basin. If Chinook returns are projected to exceed 

egg-take goals, an alternative strategy could be transporting adults in different groups to replicate 

the timing that fish arrive at the hatchery. Putting green (unripe) spawners upstream, thus 

increasing time to spread out in Soos Creek Basin. This management practice would resemble 

more of a natural system. Benefits could be; reduced intraspecific competition, additional parr 

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

Soos Basin along with reducing crowded rearing grounds potentially causing early downstream 

migration.  Fry that rear in the upper reaches experience a higher survival to smolting than fry 

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

 

3 Jenkins Creek Habitat Survey  
Jenkins Creek stream habitat survey was conducted in 2014 to examine the availability of 

suitable spawning habitat within the Soos Creek subbasin. Jenkins Creek was split into 4 reaches 

and surveyed from the mouth with Soos Creek to the confluence with creek #0089 (Figure 4). 

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

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 inventory data, spawning ground surveys, 

and redd measurements were used 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 Habitat inventory map with reach breaks. 

 

3.1 Habitat survey methods  
The habitat inventory was conducted at summer low flows between July and mid-September 

2014. This task was completed using a modified US Forest Service Region 6 Level II Stream 

Survey Protocol Version 2.10 ( USDA Forest Service, 2010). Jenkins Creek survey area was 

broke into reaches based on the different valley and or channel conditions observed (Table 6).   
































