Monitoring Questions/Answers Grouped by Topic
Miller/Walker Creeks Monitoring Coordination

October 29, 2008

Responses are grouped according to the primary topic expressed in the answer to question #1 (and/or, in some cases, question #2).  
Ideas submitted after the September 24, 2008 workshop are shown in italics.  Numbering is for reference purposes only.
	Response Number
	1. What water quality/quantity/ habitat issues are we concerned about?

	2. What can we monitor to understand these issues? 

	3. How would we use the results of monitoring?

	4. What past monitoring should future monitoring continue and build on?


	Flow (Water Quantity)

	1
	Peak flows affecting stream food web and fish
	Stream flow
	Evaluate how control of stormwater flows is working
	Existing flow monitoring/gaging

	
	
	
	Evaluate how flows affect fish
	

	2
	Where are increased flows coming from? (assuming there are increased flows)
	Location along the stream (increase the number of monitoring stations)
	To discover why the flows are higher in these areas
	All of the existing flow data we currently have

	
	
	
	To recommend better flow control in those areas
	

	4
	Identify peak source points
	Streamflow
	Concentrate on most severe first
	As needed/available

	6
	Stormwater pollution
	Flow
	Use load duration curve analysis
	

	7
	Peak flow scour
	High flows
	Measure effectiveness of improvements
	

	17
	Low flows
	
	
	

	18

	How well is the Ambaum detention pond – expanded in 2007 – working to improve conditions in Miller Creek?
	Flows in and out of detention pond
	Measure effectiveness of Ambaum detention pond
	

	19

	How does the large amount of impervious surface along First Ave. S. that drains to the Ambaum detention pond (via tributary 0371F) affect the health of Miller Creek? 
	Flows from tributary (above the detention pond)
	Determine how much detention capacity to add upstream of the Ambaum detention pond
	

	22

	Where do stormwater volumes originate in the Miller Creek basin?
	Flow on Miller Creek at the following locations:

· Immediately upstream of Port of Seattle airport property

· Immediately downstream of airport property [basin steward’s note: gage 42J at Des Moines Memorial Drive meets this description]

· Immediately upstream of the Ambaum detention pond

· At the outflow of the Ambaum detention pond

· At points where other major tributaries flow into Miller
	Measure success of stormwater management
	Existing flow data

	
	
	
	Prioritize areas for further flow control
	

	34

	Peak flows in the creeks
	Add flow monitoring of the Lake Burien tributary (tributary 0354).  Assess expanded Ambaum detention pond performance.  Continue the existing flow gages (that the Port is paying for).
	Focus storm drainage system retrofits on areas with extreme high flows
	Continue Department of Ecology water quality.  Existing flow monitoring with continuous temperature monitoring.



	35

	Maintaining summer base (low) flows
	Do a synoptic survey once or twice a summer to measure flow at a number of locations.
	Protect / improve areas that provide strong summer base flows and cold water sources.
	Existing flow monitoring with continuous temperature monitoring.

	33

	Mass wasting and excessive sediment buildup in the stream beds and associated wetlands
	There needs to be a combination of metrics applied, such as turbidity, TSS, and nutrients, along with visual observation with GIS/GPS mapping of visually identified point source or problem areas to monitor trends.
	The data should be used to reduce mass wasting and sedimentation through corrective actions related to existing mechanisms, such as implementation of corrective actions, improvement of Best Management Practices, restoration work (including improving private public partnerships), and improvement of our understanding of flow regime controls and adjustments to in basin flow control as needed.
	King County, Washington State and the Port have existing flow data collection in place, which could be assessed to determine data gaps or system improvements.  The Cove, Trout Unlimited and Wild Fish Conservancy and other local organizations and individuals have been involved in visual inspections throughout the subject basins. This effort could be substantially improved by development of standardized methods, metrics and data recording fields to provide a more uniform, focused, integrated data base resulting in improved quality and usefulness in the future.

	37

	What is the rate of sedimentation in Walker Creek at the Normandy Park Swim Club and the Cove?
	Monitor level and type of sediment.
	Decide whether, when, and where to remove sediment to support rearing habitat values in lowest reaches of stream.
	

	Water Quality

	3
	Stream temperature
	Thermometer (stream temperature gage or remote sensing)
	Evaluate increase/decrease of fish numbers
	Install temperature gages along the stream (at least three)

	10
	Temperature
	Quantify groundwater contribution to streamflow
	Close basin to further water withdrawals
	

	
	
	Quantify wetlands contributing to streamflow
	Consider acquisition for groundwater and stream buffer
	

	
	
	Percent of buffer on stream (+ shade)
	
	

	
	
	Continuous temperature and seasonal variation
	
	

	36

	High summer water temperatures
	Add continuous temperature recorders to the upstream flow gages and add a few temperature-only sites to discover sources of warm and cold water.
	Protect / improve areas that provide strong summer base flows and cold water sources.
	Existing flow monitoring with continuous temperature monitoring.

	4
	Identify peak source points
	Temperature
	Concentrate on most severe first
	As needed/available

	16
	Temperature change – 8 – 15 degrees C – is it flow related?
	
	
	

	6
	Stormwater pollution
	Turbidity
	Use load duration curve analysis
	

	
	
	Conductivity
	
	

	
	
	Bacteria
	
	

	
	
	Flow
	
	

	4
	Identify peak source points
	Metals
	Concentrate on most severe first
	As needed/available

	
	
	Water chemistry
	
	

	8
	Salmon (coho) pre-spawn mortality
	Metals monitoring
	Identify high levels of suspect metals or chemicals
	Metals and sources

	13
	Toxicity affecting fish and invertebrates
	Metals and pesticide testing
	Target pollutants to fish observations
	Ecology monitoring

	
	
	In situ toxicity assessments
	Focus basin plan projects
	

	
	
	Acute and chronic toxicity tests
	Guide pollution reduction efforts
	

	18

	How well is the Ambaum detention pond – expanded in 2007 – working to improve conditions in Miller Creek?
	Metals
	Measure effectiveness of Ambaum detention pond
	

	
	
	Organics
	
	

	9
	Phosphorous as fertilizer
	Suspended solids
	Evaluate relationship
	Maybe find new thing to monitor

	n/a
	
	Alkalinity
	
	

	11
	Land uses in watershed


	Monitor changes in land use and correlate with water quality (compare to Plan)
	Compare water quality with expected stormwater based on land use
	

	19

	How does the large amount of impervious surface along First Ave. S. that drains to the Ambaum detention pond (via tributary 0371F) affect the health of Miller Creek? 
	Various water quality parameters
	Determine which steps should be taken to improve water quality (e.g., weirs improve aeration, limestone to increase pH, rock spall to provide surface for oil to collect)
	

	
	
	
	Provide information to aid in illicit discharge detection and elimination
	

	21

	Where are the most significant water quality problems?
	
	Use to prioritize pollution prevention, retrofit, illicit discharge detection and elimination, and other management efforts
	

	n/a
	
	Monitor for homeowner chemistries (fertilizer, moss killer)
	
	

	n/a
	
	More chemical analysis
	Determine sources of contaminants
	

	12


	Bacteria
	Fecal coliform
	Find and fix sewage sources
	

	
	
	Pharmaceuticals/personal care products
	
	

	18

	How well is the Ambaum detention pond – expanded in 2007 – working to improve conditions in Miller Creek?
	Fecal coliform
	Measure effectiveness of Ambaum detention pond
	

	27

	Are there human health concerns associated with children playing in Walker Creek at the Normandy Park Swim Club?
	Fecal coliform
	Provide stream use guidance to Normandy Park Community Club
	Walker Creek monitoring underway by Ecology for 2009 water year

	
	
	
	Use as basis for prioritizing fecal coliform reduction on Walker Creek
	

	Habitat

	1
	Peak flows affecting stream food web and fish
	Juvenile fish numbers
	Evaluate how control of stormwater flows is working
	Existing flow monitoring/gaging

	
	
	Adult fish numbers
	Evaluate how flows affect fish
	

	
	
	Invertebrates (Benthic Index of Biotic Integrity [BIBI])
	
	

	8
	Salmon (coho) pre-spawn mortality
	Spawner surveys/redd counts
	Identify high levels of suspect metals or chemicals
	Metals and sources

	n/a
	
	Number of salmon smolts leaving the streams
	
	

	5
	How to raise the Benthic Index of Biotic Integrity (BIBI) scores in Walker and Miller
	Monitor BIBI consistently
	Identify methods and strategies to increase BIBI
	Sampling in Miller/Walker in 2005 and 2006

	
	
	
	Create baseline and evaluate yearly
	

	14
	Shoreline vegetation/habitat
	Vegetation identification, growth rate, health, etc.
	Help identify health of stream and surrounding ecosystem
	Maintain health of creek ecosystem

	
	
	Type and quantity of wildlife
	
	

	25

	What is the origin of adult coho salmon returning to the creeks – are they:

· Naturally-spawned from Miller/Walker?

· From Trout Unlimited hatchery outplants?

· Strays from other hatcheries?

· Strays from Des Moines and other net pens?
	
	Use this to focus on promoting stronger stocks and reducing less-productive efforts
	

	24

	How to predict when “self-sustaining” runs of salmon have been achieved?
	
	
	

	23

	Why/what causes returning adult coho salmon to suffer from pre-spawn mortality?
	
	
	

	31

	Pre-spawn mortality in salmonids.
	Review literature and keep track of research to determine key variables to monitor for base lines and trends.
	Reduce pre-spawn mortality in salmonids.
	Review literature and keep track of research to determine key variables to monitor for base lines and trends.

	32

	Sustain and improve eelgrass beds in near shore and estuaries
	Survey the area, density and health of existing eelgrass beds in the Miller Walker Creek estuary environment.  Sample key parameters in the vicinity, such as turbidity, pH, temperature, and nutrients.
	To sustain and increase the area and health of eelgrass beds in the near-shore environment of the subject basin.
	King County should have some existing mapping of eelgrass beds in the area.

	38

	How is the habitat structure in the creeks changing?
	Physical habitat features including pools, riffles, and large wood.
	.
	Trout Unlimited assessments of Miller Creek in 1993 and summer 2008.

	n/a
	
	Channel profile, gravel, and wood
	
	

	n/a
	
	Pool/riffle ratio
	
	

	n/a
	
	Fish predator presence/counts
	
	

	n/a
	
	Percent forest canopy (in basin or over stream)
	
	

	Other

	11
	Land uses in watershed


	Impervious area above sampling sites
	Compare water quality with expected stormwater based on land use
	

	15
	Land uses adjacent to the stream
	GIS maps, info, etc.
	Help identify any potential issues
	Effects of land uses on streams: temperature, contamination, flow, etc.

	
	
	
	Help prevent issues
	

	
	
	
	Help change potential city regulations
	

	20

	What are current conditions at locations where the Basin Plan proposes projects, such as in the asphalt-lined ditch along SR 509 and at the Hermes depression?
	
	
	

	26

	What is the single biggest factor keeping us from reaching the goal of “self-sustaining salmon runs”?
	
	Use this to prioritize our management efforts
	

	28

	What stormwater outfall locations should Burien and Normandy Park propose for long-term discharge monitoring?
	To be determined
	Provide this information to Department of Ecology as required no later than December 31, 2010, under Section 8 of the National Pollutant Discharge Elimination System Phase II stormwater permit
	

	29

	[How can we] improve our understanding of the food web, carbon exchange or energy exchange between the aquatic system, riparian zone and related upland habitat?
	Build on standard existing testing like the BIBI sampling.
	Integrate with existing data bases, or create nexus with existing data bases to deepen our understanding of the integrated functions and values of the aquatic and immediate upland habitat.
	The Port of Seattle has generated the largest volume of data in the Miller/Walker Creek basins.  This includes physical, chemical and biological data groups. Much of this data is relatively recent (post 1994) and provides a relatively good base to build future monitoring on.

	
	
	Monitor wildlife and bird use in the riparian and related upland zone.
	
	

	
	
	Soil chemistry sampling in the riparian and related upland zone.
	
	

	30

	Assess the concerns raised by stakeholders in answer to Question #1.
	Do a data gaps analysis to provide a reasoned framework for defining critical areas where data is missing, or data collection needs to be continued for valid trend analysis purposes.
	The results should be used to assist in science base integration of programs and permits such as land use, fill and grade, NPDES permits, dredge and fill permits, hydraulic permits, best management practices, and so on, to improve the functions and values of the subject aquatic systems, and better protect and improve the health of the Puget Sound.
	

	n/a
	
	Sediment quality
	
	

	n/a
	
	Augment monitoring with regular field work that identifies sources of problems
	
	

	n/a
	
	
	Identify corrective actions
	

	n/a
	
	
	Results support funding projects
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