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WRIA 9 Implementation Technical Committee 

Meeting Summary – November 30, 2016 9:00-Noon 

King Street Center, 6th Floor 

 

Attendees: Brian Anderson, Boeing; Kerry Bauman, King County; Karen Bergeron, WRIA 9; David Casey, City of 
Maple Valley; Jenee Colton, King County; Jessica Engel, King County; Larry Fisher, WDFW; Chris Gregersen, King 
County; Kollin Higgins, King County; Josh Kahan, King County; Leah Kintner, PSP; Josh Kubo, King County; Beth 
Ledoux, WRIA 7; Kathy Minsch, City of Seattle; Jason Mulvihill-Kunz, King County; Joan Nolan, Ecology; Elissa 
Ostergaard, WRIA 9; Doug Osterman, WRIA 9; Tyler Patterson, Tacoma Public Utilities; Mike Perfetti, City of 
Tukwila; Scott Powell, Seattle City Light; Jennifer Rice, King County; Dennis Robertson, Tukwila City Council; 
Nelson Salisbury, EarthCorps; Katherine Lynch, City of Seattle 
 

Decisions from Nov 10, 2016 WRIA 9 Forum Meeting – Elissa 
The new “All-7” Conservation Hypothesis was approved as recommended by the ITC: “Protecting and 

improving water quality, specifically water temperature and chemical contamination conditions, will enhance 

habitat quality and lead to greater juvenile salmonid growth, disease resistance and survival. Improved water 

quality will also enhance survival of adult salmon, salmon productivity, and survival of salmon prey resources, 

such as forage fish.” All-7 is a Tier 1 hypothesis that was added for reducing water temperatures and 

contaminants in the watershed.  

Additionally, the ITC recommended changes to Conservation Hypothesis All-1, which is Tier 2. The WRIA 9 

Forum made some additional changes, and approved the revised All-1 Conservation Hypothesis as follows; 

“Protecting and improving water quality (e.g., dissolved oxygen and turbidity, in addition to temperature and 

chemical contamination, which are addressed in All-7) by addressing point and nonpoint (specifically 

stormwater runoff and agricultural drainage) pollution sources will enhance habitat quality and lead to greater 

juvenile salmon growth, disease resistance, and survival. Improved water quality will also enhance survival of 

adult salmon, incubating salmon eggs, and salmon prey resources, such as forage fish.” There was a proposal 

to add “this would also help improve food safety,” but they decided not to; Conservation Hypotheses are 

designed in support of VSP parameters, and social and economic factors can be considered at a later time.  

The Riparian Revegetation Strategy was approved without any changes. The new Re-Green the Green web 

page and interactive map are also now online, and there is a workshop for the online map and collector app on 

12/1 for those who are interested.  

Water quality technical brief –outline review – Jenee Colton and Josh Kubo 

Jenee gave an overview of the brief she is writing regarding contaminants in the Green/Duwamish River. Jenee 

has worked in the past in the lower Duwamish with regards to sediment, and has worked with KC on several 

studies on the Green River to support wastewater and source control. Much of this work involved water 

quality sampling which will be included in this write up where applicable. The paper will include the following 

parts: 

 Introduction- Summarize the scientific evidence on presence of toxic chemicals in the 

Green/Duwamish watershed waters, sediment and salmon and the evidence that they may be causing 

adverse effects to Chinook. It will be noted that specific sources (i.e. parcels) have not been 
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characterized but the stormwater pathway is implicated as carrying the largest loads to the Green 

River.  

 Presence in water- Metals and organic chemicals within the water. This will cover data that has been 

collected for the water column as both whole water (unfiltered water), or filtered water (which 

removes particles to get dissolved fraction) by King County and USGS. The dissolved fraction is what’s 

used to indicate the toxic portion of metals in the water column.  

 Presence in sediment- Metals and organic chemicals within sediments in the Duwamish and Lower 

Green. There’s more known about sediment contaminants, as there has been considerable sediment 

focused work done in the lower Duwamish.  

 Presence in Chinook- Metals and organic chemicals in Chinook tissue samples, including Sandy 

O’Neill’s work. Since Chinook aren’t permanent residents, there will be some discussion about 

residence time in the system and overall contaminant levels in fish through different life stages.  

 Evidence for adverse effects on Chinook- (This section was inadvertently not discusssed at the 

meeting). This section will summarize studies measuring health effects of chemical exposure on 

chinook. 

The group had the following questions, concerns, and suggestions for Jenee regarding her outline: 

 Jenee clarified some details regarding the contaminants themselves. Organic chemicals tend to bio-

accumulate in tissues, unlike metals, which do not (though some do). Mercury is one of the most 

common metals that does tend to bio-accumulate. Other metals that may have some level of 

accumulation include lead, chromium, and cadmium, but generally these metals are more of an acute 

exposure concern (high concentration over a short exposure period). David asked about Zinc, which 

Jenee said is more of an acute toxin. Zinc isn’t as toxic as other metals (requires high concentrations), 

but it is much more common in the environment so it is still a concern. Zinc affects the gills’ ability for 

ionic exchange, which is especially a problem for fish moving between fresh and salt water.  

 The group suggested that a brief, bulleted list be included of the effects of each of the contaminants 

on salmon.  

 Kerry asked about the effects of climate change on the susceptibility of Chinook to these 

contaminants. Maybe things like increased temperatures, weather patterns, ocean acidification, or 

increased stormwater could exacerbate contaminant issues. Jenee said anything suggested in the 

climate change paper that could influence toxics could be included. Effects of ocean acidification may 

be difficult to study, but temperature effects on toxicity may be easier. Jenée will look at the Climate 

Change Paper and note if changes may influence the effect of toxics. 

 Kollin mentioned a recent presentation showed a spike in some contaminants after dredging. What 

short term effects could we see from cleanup of contaminants? The group discussed that there may be 

a risk for exposure by juvenile salmon during cleanup but there are measures (such as work windows) 

to help avoid fish exposure. The brief should include current practices in place to reduce salmon 

exposure (talk to EPA), later we can discuss policies. 

 Scott was curious if contaminants affect the food web overall. For example, would these contaminants 

affect macroinvertebrates, which in turn affect food sources for juvenile salmonids. Jenee was not 

aware of any studies that have looked at this. The group should ask Jason Toft/Jeff Cordell about this, 

and perhaps include it in the fish productivity paper; may be a data gap.  
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 The group recommended that all known data gaps be identified in the brief.  

Josh Kubo presented his outline for the Green River temperature and salmon survival portion. His work looks 

at temperature conditions in relationship to salmon life histories so that we can integrate the data and tease 

out potential impacts to salmon. This report will focus on Chinook, but will also include other salmon species 

and how they may be affected. His outline included: 

 Temperature conditions in the Green (adapted from Curtis DeGasperi’s report)  

o conditions in 2015, especially related to long-term trends, as well as comparisons between 

2015 and 2003, 2006, and the TMDL 7Q10;  

o temperature conditions and how they relate to lethal and sublethal thresholds based on 

Ecology standards including susceptibility, acute effects, and migration barriers; 

o flow, air temperature, and water temperature; and 

o  cold water refugia potential, which includes tributary influences, groundwater, channel 

confluences, and hyporheic exchange.  

 Green River salmon ecology and temperature-related impacts and survival.  Green River Chinook 

salmon freshwater life stages at risk to high temperatures, and impacts to behavior, ecology, 

development, and survival. Additionally, how these impacts might translate to VSP parameters, as well 

as what climate change impacts might mean to temperature trends.  

The ITC had the following questions and suggestions: 

 Dennis asked about the impacts of shade and water withdrawal. Josh clarified that he didn’t have a 

section on all the factors influencing water temperature. The ITC suggested that including a section on 

these factors would be very useful, and could reference the revegetation strategy.  

 The group asked if any new research would be done or if this was based on Green-specific research. 

Josh clarified that no new research will be done; this will discuss current conditions and how they 

compare to known fish effects/thresholds and state standards. Kollin said Muckleshoot biologists 

tagged 200-400 fish with temperature monitors, but it may be awhile before there is a report. There is 

quite a bit of research on the effects of temperature on fish. 

 Larry mentioned that if you’re going to include the effects of the dam and regulated flows, Josh might 

want to read through the HCP.  

Fish use of off channel habitats in the Middle Green River – Tyler Patterson 

Tyler presented results of his 2011 work as well as how this work relates to past work done in the Middle 

Green. Past studies include: 

 Habitat availability by R2 for the Army Corps in 2006 (using 1998-2002 data), which represents 

baseline prior to the water storage project that added an additional 20’ of fill in the reservoir.  

 In 2010, R2 did the habitat availability study again (post water storage project), 2013 report.  

 In 2011, Tyler’s work looked at juvenile use of this habitat.  

 Joe Anderson and Pete Topping also have a draft report (2016) looking at flow effects and juvenile 

productivity in the Middle Green.  
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 Anderson and Topping draft report 2016- Used long term monitoring data from the WDFW operated 

screw trap to describe juvenile migration strategies and identify factors affecting freshwater 

productivity of Chinook. The take-home messages include: 

o Parr seem to be density dependent (potentially not enough off channel habitat).  

o Fry seem to be density independent 

o Production is lower following high peak flows during incubation 

o Fewer parr following high peak flows during emergence 

o More parr with a relatively wet spring (Q>1200 cfs April-June). Maybe parr are able to rear in 

more off channel areas at these flows.  

 R2 2006 Report- Looked at juvenile salmon use in low velocity lateral habitats in the middle Green 

(<1fps) in 1998-2002. Looked at lateral habitat availability over a range of flows, both in the mainstem 

and side channels in 4 study segments. Habitat availability over a range of flows was variable between 

flows. In segment 1 (Headworks), there was a linear reduction in side channel habitat with lower flows. 

In reach 2 (Flaming Geyser) there was a major reduction in side channel availability with lower flows. In 

reach 3 (Metzler) there was a steady availability of side channel habitat even in low flow. In reach 4 

(Neely bridge), there was a large drop in availability in side channel habitat with low flow. Overall, the 

report found a steep reduction in available habitat around 1200 cfs, as well as another steep reduction 

in the 500 to 800 cfs range. The take-home messages from this include: 

o There appeared to be mainstem reliance immediately after emergence 

o Chinook use was greater in mainstem low velocity habitats 

o Coho use was greater in side channel habitats 

o Quality and quantity of low flow lateral habitats was impacted by flow level- there was more 

mainstem habitat at lower flow and more side channel habitat at higher flow. At lower flows, 

there was more unvegetated habitat, rather than complex habitat (from bank/veg interaction) 

at higher flows.  

 R2 2013 Report- This report looked at habitat availability data collected in 2010, similar to the report 

in 2006, and also related availability to various flow levels. This report looked at lateral habitats over a 

range of flows (500, 800, 1200, and 2000 cfs). This effort found essentially the same thing as the 

previous report- with a reduction in off channel habitat at the 1200 cfs range as well as the 500 to 800. 

There have been plans to do this project again, but have been postponed since focus is on fish 

passage. Take-home messages included: 

o Increases in unvegetated margin (less quality food, higher predation, higher exposure) with 

lower flows. Mainstem complex habitat decreases below 800 cfs as river pulls away from 

adjacent riparian areas and LWD.  

o Side channel disconnection most pronounced below 800 cfs 

 Patterson et al. 2015- Tyler presented his own work, which looked at juvenile salmon use in low 

velocity lateral habitats of the Middle Green as well as lateral habitat use over a range of flows in the 

mainstem and side channels. Overall, Chinook (as well as coho) use of mainstem and side channel 

habitats were similar. When related to flow, there was definitely more use of off channel areas by 

Chinook at the 2000 cfs mark. At the 1200 cfs mark the results were similar. Some of Tyler’s take-home 

messages included: 

o Chinook habitat use was slightly greater in side channel habitats irrespective of flow.  

o Coho use was similar between habitats irrespective of flow 
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o Chinook use was greater in side channels at 2000 cfs (Only captured at 2000 and 1200 cfs for 

2011).  

o Coho use was greater in the mainstem at 800 cfs.  

In conclusion, the 2013 R2 work and Patterson 2015 both support Anderson and Topping’s 2016 assumption 

that higher spring flows increase available side channel rearing habitat. More side channels were connected 

above 800 cfs, and more juvenile Chinook were in side channels around 2000 cfs (though there isn’t data for 

the 500 and 800 cfs level). Discussion included: 

o The group asked if there were any contradictions between the reports. Tyler clarified that his work and 

R2’s work more support Pete and Joe’s work than don’t support it, but the studies weren’t the same so 

we can’t easily compare the data across the board.  

o This suggests the importance of having enough flow to provide juvenile access to habitat throughout 

the spring. The problem is the whether the reservoir is managed to provide flood storage, save water 

for summer, and/or provide spring runoff. 

o If data show that parr are returning as adults to spawn at a higher rate than fry, this suggests we need 

to look at ways to improve that habitat availability for parr in order to increase returns.  

 

Fish use and productivity in WRIA 9 habitats and subwatersheds – Kollin Higgins 

Kollin presented his draft outline for fish use and productivity. He wants to keep the focus on topics that may 

change strategies and new information that backs up previous assumptions. He has gone through the strategic 

assessment to see where we had gaps/new data that could be fit into the plan update. Kollin requested that 

the group get back to him with comments in the next two weeks so he can dive into this in early January.  He 

will send out the comments he’s already received. 

 

Climate change – WRIA 7 process and status – Beth Ledoux and Jessica Engel 

Beth presented the work WRIA 7 has been doing to incorporate climate change into their salmon habitat plan 

update. They’ve decided to write issue papers addressing some gaps and urgencies that outline impacts to 

salmon. With climate change, they saw that while there’s much information about what might happen, there 

wasn’t clear information as to what this means to salmon. Beth presented an outline with summary tables and 

graphics, since WRIA 7 is still working on the details. They have received a lot of input, but are trying to keep 

their paper to 15 pages. The outline has evolved from the one we shared recently. Audience is not technical, 

and includes elected officials and practitioners. It does have a reference section for those who want more. 

Relies heavily on Climate Impacts Group’s State of the Knowledge report, and included: 

o A table that includes climate impacts, what the impacts are to salmon, and the primary geographic 

areas where we will see these impacts for hydrology, temperature, stormwater, sedimentation, 

marine, and ocean acidification. For each, it includes climate impacts, salmon impacts, local context, 

and key actions.  

o Hydrology - both winter and summer, since effects are different for each and affect different life 

stages of salmon.  

o Temperature. Includes freshwater and ocean temperature. Tulalip and Snohomish County are helping 

to fill in this knowledge gap.  
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o Stormwater. This will focus on changes to stormwater inputs as a result of changes in weather 

regimes. Though WRIA 7 is fairly rural, this needs to take into account growth and development 

projected in the future. Mostly a coho issue. 

o Sedimentation. This will focus on sedimentation both from the increase in precipitation, as well as the 

potential loss of headwater glaciers and resulting erosion. Also, effects of dams. They found dams can 

help ameliorate water temperatures, but then fish are attracted to those areas only, not always a good 

result. 

o Marine system. Includes sea level rise, nearshore, and estuary impacts. The “coastal squeeze” – loss of 

foraging areas. Tulalip tribe and Snohomish County will take the lead.  

o Ocean acidification. Pertains to food webs in nearshore areas. Key actions may include promoting 

carbon uptake.  

o Beth also presented a figure adapted to the Snohomish system from Beechie et al 2012. This looks at 

what species and lifestages are present in the river throughout the calendar year, overlapped with 

climate impacts at these times (including increased summer temperatures, decreased summer flows, 

increased winter floods, and loss of spring snowmelt). Has found this to be extremely useful for 

illustrating conversations about climate impacts. 

o New strategies potentially becoming more important include riparian plantings, tributaries as cool 

water refuges, novel approaches such as moving beaver from lowlands to uplands to store water, 

protection of functioning, intact wetlands and forests. Also, plan for new ecosystem boundaries – 100-

year floodplain is changing.  

Next steps for this work will be going to the technical committee to refine what we want to say. This is just the 

issue paper, and not the chapter in the updated plan. Jessica said said King County is working on a sea level rise 

comprehensive plan; other initiatives with overlap will be coordinated via Elissa.  

 

Project Funding Updates – Karen Bergeron 

o The Floodplains by Design grant project ranking is out: Lower Russell Road is ranked 13th, Downey 

Farmstead is ranked 17th. In order for these to get funded we’ll need ~70 million from state funding.  

o PSAR large cap rankings have also been announced. Lower Russell ranked number 2 in Puget Sound 

with a $10 million request. Downey was ranked 4 with a $5.2 million request. Local groups will now 

lobby the state for these funds. They are asking for $80 Million. 

o Greg Rabourn’s ESRP grant for Maury Island Preserve ranked 2 or 3, so we’re optimistic that will get 

funded as well.  


