Estuary and Marine Waters Indicators 

Draft List of Indictors to consider for Estuary and Marine Waters workgroup on July 12th 2005

	
	Indicator
	Reported by:

(not all sources listed)
	Question indicator is addressing
	Implications of 

Indicator
	Data source

(Not all sources noted here)
	Funding needs

(Current levels adequate, low investment,  high investment)

	Water 
	Contaminated Sediments
	PSAT, 
	Is the area of contaminated sediments increasing or decreasing?
	Sediment contaminants are passed to plankton, fish and marine birds and mammals
	Ecology

King County
	

	
	PCBs in tissue
	PSAT
	Are toxic contaminants in the estuary increasing or decreasing?
	PCBs pose risk to health of fish and wildlife
	WDFW

NOAA
	

	
	Liver lesions in English sole
	PSAT
	Are toxic contaminants in the estuary increasing or decreasing?
	PAHs pose risk to health of fish and wildlife
	WDFW

NOAA
	

	
	Marine water quality (wrap up of DO, FC, Inorg. nitrogen, ammonium, stratification) 
	PSAT
	Is marine water quality improving or declining?
	Water quality can marine organisms from plankton to fish and wildlife
	Ecology

UW
	

	
	Water temperature
	 PSAT
	Are trends in water temperature increasing or decreasing
	Changes in water temperature can affect diversity and species composition in the estuary and marine waters
	UW

Ecology
	

	
	Metals and contaminants in mussel tissue
	PSAT
	Are toxic contaminants in the estuary increasing or decreasing?
	Contaminants pose a threat to the health of fish and wildlife
	NOAA
	

	
	Contaminants in harbor seals
	WDFW, 
DFO
	Are toxic contaminants in the estuary increasing or decreasing?
	Contaminants pose a threat to the health of fish and wildlife
	DFW
DFO
	

	
	Acres available for shellfish harvest
	 PSAT
	Are acres available for shellfish harvest increasing or decreasing?
	Shellfish are an indicator of the health of the ecosystem. 
	DOH
	

	
	Impervious surface cover
	PSAT
	Is impervious surface cover increasing or decreasing contributions of toxics and contaminants to stormwater runoff? 
	Pavement prevents infiltration and alters natural hydrological processes.
	UW
	

	Habitat
	Lowland habitat loss
	PSAT
	Is fish and wildlife habitat increasing or decreasing?
	Decrease in area of eelgrass can limit habitat and food source for fish and wildlife.
	DNR
	

	
	Eelgrass coverage
	PSAT
	Is fish and wildlife habitat increasing or decreasing?
	Decrease in area of eelgrass can limit habitat and food source for fish and wildlife. 
	DNR
	

	
	Spartina infestation
	PSAT
	Are aquatic nuisance species increasing or declining?
	Invasive species compete with natural vegetation and can alter the type and quality of habitat. 
	Dept Ag
	

	
	Shoreline modification
	PSAT
	Are modifications to shorelines increasing or decreasing? 

Is removal of unnatural shoreline modification increasing or decreasing?
	Bulkheads, seawalls and armoring alter habitat and disrupt natural nearshore processes. 
	DNR
	

	
	Benthic community health
	Hudson River Foundation
	Is the health of the benthic community increasing or decreasing?
	Benthic organisms are particularly susceptible to sediment contamination 
	ECY
	

	
	Habitat connectivity
	Columbia River Estuary
	Passage barriers
Total edge floodplain
allometry
	
	
	

	
	
	
	
	
	
	

	Species
	Marine birds
	PSAT

FREMP
	Are populations of wildlife increasing or decreasing?
	Fish and animals at the top of the marine food web are strong integrators of the condition of the estuary ecosystem. 
	DFW
	

	
	Orca 
	PSAT
	Are populations of wildlife increasing or decreasing?
	Fish and animals at the top of the marine food web are strong integrators of the condition of the estuary ecosystem.
	DFW
	

	
	Herring
	PSAT

FREMP
	Is the health of resident fish improving or deteriorating in the estuary?
	Fish and animals at the top of the marine food web are strong integrators of the condition of the estuary ecosystem.
	DFW
	

	
	Rockfish
	PSAT
	Are populations of wildlife increasing or decreasing?
	Rockfish are long-lived deep dwelling fish that are resident to an area and are thus strong integrators of the local condition of the estuary and marine ecosystem.
	
	

	Physical environment
	PDO

El Nino
	PRISM?
	Do changes in large scale oceanic circulation impact water quality?
	Large-scale circulatory conditions such as PDO and El Nino strongly influence the productivity in marine and estuary waters. 
	Ecology

UW


	

	
	Climate change – air temperature
	
	Are changes in air temperature affecting the estuary? 
	Warmer temperatures will affect timing of snowmelt and stratification of surface waters. 
	UW

Ecology
	

	
	Climate change – precipitation
	
	Are shifts in precipitation patterns affecting the estuary?
	Changes in precipitation will affect water quality and quantity.
	UW

Ecology
	

	Land use  
	Change in land use and vegetation cover type 
	UW
	Is forest cover increasing or decreasing? What activities are driving this change?
	Changes in land use form native forest cover to other uses will influence quantity and quality of stormwater runoff. 


	UW
	

	
	Population 
	PSAT
	Where is the greatest population growth along the estuary expected to occur?
	Population growth is accompanied by changes in landuse. Where this land conversion occurs will affect local water quality and habitat
	UW?


	

	
	Low impact development 
	PSAT
	Are local governments continuing to adopt stormwater management plans?
	Population growth is accompanied by development and associated changes in water quality and stormwater.   
	PSAT
	

	Other


	Marine Cargo
	FREMP
	Has the estuary’s share of the region’s marine cargo increased or decreased?
	Ballast water discharge can deliver invasive species to the receiving waters
	
	

	
	Oil spills
	PSAT
	Have the size and frequency of major oil spills increased or decreased?
	Oil spills can alter or destroy habitat, contaminate water, and injure or kill marine mammals, fish and birds. 
	Ecology
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