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King County Streams Monitoring Update for May 2019 

   

A King County field scientist samples Cochran Springs near the Lake Washington Boulevard Northeast 
crossing. Many of the streams were well below normal flows due to low spring rainfall. 

 
Thank you for your interest in the Streams Monitor, a monthly update from King County's 
Routine Stream and River Monitoring Program, which samples water quality at 75 sites on 
streams each month. This month’s article highlights recent monitoring work in the City of 
Sammamish to support Kokanee recovery. 

Stream and river flows in King County are lower than normal. For example, the mouth of 
Bear Creek was flowing 30 cubic feet per second (cfs), which is little under half of the 
average flow of 55 cfs. King County and the US Geological Survey (USGS) operate many 
gages throughout the county and the data are publicly available. 
 
So far in 2019, it has been drier than typical. The exception was February when it rained about two-
thirds of an inch more than normal. From January to May 2019, the total rainfall was about 4.5 inches 
below average.  

Month 

2019 

Observed 

Historic 

Average 

(1986-Present) Difference 

January 2.87 4.81 -1.94 

February 3.98 3.31 +0.67 

March 1.60 3.51 -1.91 

April 2.21 2.77 -0.56 

May 1.45 2.16 -0.71 

 

http://green2.kingcounty.gov/streamsdata/Default.aspx
https://green2.kingcounty.gov/hydrology/
https://waterwatch.usgs.gov/?id=ww_current
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The average monthly flows for monitored King County streams in 2019 tended be below typical, 
particularly in March, May, and June (through June 26). 

 

Much of Washington is experiencing moderate to severe drought according to the USGS.  

https://waterwatch.usgs.gov/index.php?m=dryw&r=wa
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Measuring Sedimentation on Kokanee Spawning Beds   
By Wafa Tafesh  

 
 
As the newest member of the Freshwater Monitoring Group within King County’s Science 
and Technical Support Section, much of my time has been spent learning about the work 
our team does, for example a project that involves kokanee spawning beds.  
 
To prepare for an upcoming field visit in Sammamish at four different streams to collect 
measurements, I read the Monitoring Entombment of Kokanee Spawning Beds Study Plan 
by my team member Daniel Nidzgorski. 
 
During the spawning season (November to May), kokanee eggs incubate in gravel 
streambeds where they depend on water flowing continuously through the gravel. With the 
recent estimated number of adult kokanee returning to Lake Sammamish reducing 
drastically from 6,988 in the 2015-2016 season to only 19 in the 2017-2018 season it is 
hypothesized that sedimentation may be one factor harming the kokanee populations by 
smothering the eggs. Sedimentation in the spawning beds occurs when fine sediments 
deposit on and around the larger gravel where the kokanee eggs incubate. This can 
suffocate the eggs and possibly trap the young trying to emerge. Because studies are 
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lacking, this suffocation, which we call entombment, has not been documented to be an 
actual problem, nor do we know which streams are most affected in the Sammamish 
watershed.   
 
The study, being done at four 
streams (Ebright, George Davis, 
Pine Lake and Zackuse Creek), will 
provide data to measure the 
degree of entombment, compare 
entombment among streams, and 
track trends over time.  

  

The sites were chosen because 
they are where the stream slope 
flattens out. As water and 
sediments flow downstream we 
can expect a lot of the sediments to 
hang out on flatter stretches 
where the speed is reduced, and 
the particles have time to settle.   
 
To see how the sedimentation 
changes through the stream we 
are looking at particle sizes using a 
gravelomter and answering four 
questions at each sampling site:  
  

1. What is the size of the most 
common particles, 
2. What is the size of the next 
most common particles, 
3. What is the size of the particles immediately surrounding the most common 
particles, and 
4. What is the percent of coverage of the most common particles? 
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Particles are given a score from 1 (fine organic material) to 7 (large rocks) using a 
gravelometer (shown above at left). And embeddedness is scored from 1 (completely or nearly) 
to 5 (not embedded).  Three quadrats in a 30 cm by 30 cm area (shown above right) are set up 
at each sampling point. Here we would sample the middle of the stream, to the left of the 
middle point, and to the right. We did this every 10-meters, moving upstream, for a total of 11 
sampling points giving us 33 quadrats per stream.   
 
Making our way upstream at 10-meter intervals was far easier written in a study plan than 
executed on site.  As we trekked on through the thorny blackberry vines, fallen timber, tree 
branches, mosquitoes, and a whole lot of cottonwood seeds, I was reminded of scenes 
from Jumanji, Lost, Man v Wild, and after spotting a broken rope swing… A Bridge to 
Terabithia.   
 

 
Multiple times the stream was covered with a dense growth of blackberries and fallen 
timber. And our 10-meter sampling point seemed to always land right in the middle of this 
tangled mess. When this happened, we collected measurements at the closest part of the 
stream that safely accessible.   
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At each point, after the quadrat was set, Daniel and I would get to work, placing our hands in 
icy cold water to feel the pebbles, rocks, and sediments in the stream bed. At first, we were 
lifting pebbles out of the stream and matching it to the gravelometer; seeing what smallest 
quadrat in the gravelometer it could fit through. But soon, we were able to feel around within 
the stream and call out particle sizes. Embeddedness was a little different as we had to leave 
the pebbles in stream and determine how much coverage the surrounding particles provide 
the dominant pebbles. 

 
 
 
Later, substrate scores for each stream’s sampling points were determined. This score, the 
sum of the answers to the four questions, will help determine if the sedimentation is 
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impacting kokanee egg survival and health.  After years of sampling the data will be used to 
improve adult habitat conditions in Lake Sammamish, and ensure that kokanee have 
ample, healthy spawning habitat in the streams.  
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Summary of May 2019 Observations for King County Monitored Streams 

 Sampling dates 
o May 14 – North Lake Washington and Lake Sammamish streams (Water 

Resources Inventory Area [WRIA] 8). 
o May 15 – South Lake Washington, Pipers Creek (WRIA 8), Green River and 

Vashon-Maury Island streams (WRIA 9), Boise Creek (WRIA 10). 
o May 20 – Streams of Snoqualmie and Skykomish rivers (WRIA 7).  

 Rainfall, snowmelt, and flow 
o Before sampling on May 14, the last substantive rain was on April 22 with 

0.11 inches. On May 14 and 15, approximately 0.2 inches fell. 
o About 0.4 inches of rain fell while sample WRIA 7 on May 20. About 0.7 

inches fell between 3 and 4 days before sampling 
o Rainfall in 2019 continued to be below normal. 

 
 

 

 
Rainfall during the 2019 water year has been about six inches below normal. When the streams were 

sampled in mid-May 2019, the region was experiencing more typical rainfall. Since mid-May, very little 
rain has fallen. 

  

http://www.govlink.org/watersheds/8/
http://www.govlink.org/watersheds/8/
http://www.govlink.org/watersheds/8/
http://www.govlink.org/watersheds/9/
https://www.kingcounty.gov/services/environment/watersheds/white-river.aspx
http://www.govlink.org/watersheds/7/
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A description of the water quality standards may be found at the end of this email. 
 Water quality 

E. coli 
o Eleven sites (accounting for ten streams) had high E. coli levels above the 

state peak criteria: 
 Judd Creek on Vashon Island; 
 Longfellow and Springbrook creeks draining to the Duwamish 

River;  
 Mill Creek draining to the middle Green River; 
 North Creek draining to the Sammamish River;  
 Tibbetts and Pine Lake creeks draining to Lake Sammamish; and  
 Forbes, Thronton, and Yarrow creeks draining to Lake Washington 

(Yarrow had the greatest E. coli concentration at 2,200 colonies per 
100 mL). 

o Eleven sites (accounting for 11 streams) have had ongoing E. coli levels that 
are above the state geometric mean criteria: 

 McAleer, Thornton, and Yarrow creeks draining to Lake 
Washington; 

 Longfellow and Springbrook creeks draining to the Duwamish 
River; 

 Newaukum Creek draining to the middle Green River; 
 Idylwood, Tibbetts, and Zachuse creeks draining to Lake 

Sammamish; and 
 Bear and North creeks draining into the Sammamish River. 

Dissolved oxygen, Temperature, and pH  
o Evans, Forbes, Issaquah (North Fork), Kelsey (Mercer Slough), 

Sammamish, Swamp, Thornton, and Yarrow (WRIA 8) and Mill, 
Springbrook and Rock creeks (WRIA 9) were below the state criteria for 
dissolved oxygen. 

o Many streams with temperature gages were observed above the core 
summer salmonid habitat temperature seven-day average maximum 
criterion (16 °C): 

 WRIA 7: Griffen; 
 WRIA 8: Bear, Cottage, Issaquah, Issaquah-North Fork, Juanita, 

Laughing Jacobs, Sammamish, Thornton and 
 WRIA 9: Green (lower), Mill, Jenkins, Soos, Lil Soos. 
 Additional streams with only a gage and no water quality monitoring 

station were above 16 °C. They can be viewed under the Continuous 
Temperature tab.  

 Many streams without gages had single point-in-time sample 
temperatures above the standard when visited in May. However, grab 
samples are not adequate to compare to the water quality standard.  

o No stream was beyond the criterion for pH. 
 

https://clarktim.shinyapps.io/Streams_Online_Reports/
https://clarktim.shinyapps.io/Streams_Online_Reports/
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Nutrients 
o Stream nutrient (phosphorus and nitrogen) levels at nearly all sites were 

similar to the typical historic values for the time of the year. Nitrate levels 
were generally on the low side. 

 

Click Here to Explore King County Stream Water Quality Data  

https://kcscience.shinyapps.io/Streams_Online_Reports/
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Purpose of Updates 
As part of its routine stream monitoring program, King County monitors water quality at 
74 sites within streams in WRIAs 7, 8, 9, and one stream, Boise Creek, in WRIA 10. Typically 
these updates will be completed one month after the streams are sampled once all 
laboratory analysis and quality assurance procedures are completed. 
 
These updates serve several purposes: 

1. To alert interested parties when the most recent King County routine stream 
monitoring data is uploaded and publicly available on the Streams Water Quality 
Monitoring Data webpage. 

2. To provide initial quality assurance and control of the routine data by identifying 
outliers and anomalies with regards to historic stream conditions and regional 
observations. 

3. To provide a cursory, snapshot narrative of regional stream conditions based on the 
observed stream quality measurements, stream gage data, and meteorological data. 
This analysis is not comprehensive and is meant to serve as a starting point. 

 
To provide context and a relative scale, water quality data may be compared to Washington 
State Water Quality Standards. These comparisons should not be used to determine 
impairment and are for interpretive purposes only. 
 

Brief Background of Washington State Water Quality Standards  
 The Washington State legislature has established water quality standards (WAC 

173-201A) for the protection of human health and aquatic life.  
 For the protection of aquatic life, standards are established for temperature, 

dissolved oxygen, pH, total dissolved gas, turbidity, and toxic chemicals (e.g., metals, 
polychlorinated biphenyls or PCBs, and pesticides).  

 The routine water quality data collected by King County allow for the comparison of 
temperature, dissolved oxygen, pH, and un-ionized ammonia. The standards for 
each of these are dependent on the designated aquatic life use (e.g., salmon 
spawning and core summer habitat). 

 
E. coli are used as indicators of pathogens associated with fecal material from warm-
blooded animals. The E. coli criteria include both a geometric mean criterion and a 
statistical threshold value (or peak). The geometric mean is defined as the nth root of the 
product of n numbers. The statistical threshold is defined as a value that not more than 10 
percent of all samples (or any single sample when less than ten sample points exist) 
obtained within an averaging period 

http://green2.kingcounty.gov/streamsdata/Data.aspx
http://green2.kingcounty.gov/streamsdata/Data.aspx
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-201a
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-201a

