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Protecting Water Starts at Home:
Local waterways and the Salish Sea
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Presentation Notes
Thank you for this opportunity. 
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Ice Ages

The Cordilleran Ice Sheet pushed southward into the Puget 
Lowland as many as six times over 100,000 years. The retreat of 
the Vashon Stade started approximately 17,000 years ago. 



Glacial Lakes of the Puget Lowland 
Prior to Glacial Retreat

From Thorson, R.M. 1989. Glacio-isostatic Response of the Puget Sound Area, Washington. GSA Bulletin, 101:9. 1163-1174.

Glacial till

Sand

More Glacial Ti

Clay



Map of the Salish Sea and Surrounding Basin Stefan Freelan WWU 2009

• Total watershed area, not counting 
the upper Fraser River area: 42,000 
square miles 

• Coastline, including islands: 4,642 
miles

• Total number of islands: 419  

• Number of species listed as 
threatened, endangered or are 
candidates for listing: 54 





Who lives in a watershed
• Fish
• Birds
• Reptiles
• Amphibians
• Mammals
• … the little things that run the 

world

• Plants
• Moss
• Lichens
• Fungus
• Algae
• … the little things

that really run the world

Slide courtesy of Jeff Adams Washington Sea Grant 



The Hydrologic Cycle
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Start of the Water Cycle
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Forest Canopy
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Understory
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Herb Layer



Duff Layer
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Root Zone and Below



Forest Layers

Graphic: Stacey Gianas





Watershed Hydrology After Development

Evapotranspiration: ~25%

Interflow: 0-30%
surface runoff: ~30%

Presenter
Presentation Notes
  This diagram shows averages for suburban development.   When forests are cleared, soils stripped away, and roads, rooftops, parking areas and other impervious surfaces are built, evapotranspiration and infiltration decrease and surface runoff increase dramatically.   Note that surface runoff has increased from about 1% to about 30%. This is because so much rainfall is stored by trees, other vegetation and soils.   These two graphics are representative of the Puget Sound lowlands. They were developed for the LID Technical Guidance Manual for Puget Sound by Curtis Hinman, WSU Extension Pierce County and AHBL of Tacoma. The numbers are approximate amounts, drawn from the collective research of Derek Booth, David Hartley, Rhett Jackson, Rich Horner, Chris May, and others.













Smothered salmon redd





Silverdale, WA

Photo: WA Dept of Ecology, 2016

Presenter
Presentation Notes
But actually it's caused by rain! Even a light shower can create thousands of gallons of stormwater that washes over our region’s nonabsorbent streets, sidewalks and parking lots.
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Diagram courtesy King County Department of Natural Resources
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Direct dischargeSubsurface flowSurface runoffPathways include direct discharges, surface runoff and subsurface flowNonpoint pollution impacts are exacerbated by changes in watershed hydrologyNonpoint pollution impacts generally correlate with land uses and development levels



Everett, WA



Carkeek Park, Piper’s Creek



What is the leading cause of pollution in the Salish Sea?
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Presentation Notes
You might think all that pollution comes from the usual suspects -- cargo ships or factories.



Stormwater is the leading cause of 
pollution in the Salish Sea!

Photo: WA Dept of Ecology, 2016

Presenter
Presentation Notes
But actually it's caused by rain! Even a light shower can create thousands of gallons of stormwater that washes over our region’s nonabsorbent streets, sidewalks and parking lots.



75% of toxics are carried to
the Puget Sound by runoff!

Source: Washington Dept. of 
Ecology, May 2011, Pub. #11-03-025

Presenter
Presentation Notes
It's estimated that 75 percent of the toxic chemicals in Puget Sound are carried there by runoff.





Photo: WA Dept of Ecology

Commencement Bay, Tacoma



Photo by Blake Feist, NOAA Fisheries

Montlake Cut, Seattle

The stormwater
pollution you see…

Presenter
Presentation Notes
From the surface, this ends up looking like this. Stormwater is everywhere and it has high impact on streams. Here you see the increased turbidity from stormwater runoff – the particulates carried off of our streets. Here is one place where it’s visible



Photo by Blake Feist, NOAA Fisheries

Montlake Cut, Seattle

… and the pollution 
you don’t see

fluorenes

copper

phenanthrenes

cadmium

lead

zinc

nickel

dibenzothiophenes

phthalates surfactants
nanomaterials

perfluorinated 
compounds

pyrethroid  
insecticides

triclosan

polybrominated
diphenyl ethers

statins

antidepressants

caffeine

mercury

herbicides

xenoestrogens

PCBs
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Presentation Notes
And then there is the pollution that we can’t see.  The mixture of chemical contaminants that can impact the health of aquatic animals.



Animals, Manure and Pet Waste

Septic Systems

Pesticides



Our actions affect each other

Ground water does not respect boundaries

What you do may affect your well or your 
neighbor’s well 

& 
What your neighbor does may affect your 

well
&

Groundwater eventually flows to waterways

Presenter
Presentation Notes
Ground water is not good at respecting boundaries.Not jurisdictional boundariesNot property lines.What you do affects your neighbor’s well & what your neighbor does affects your well.



Possible Surface and Ground Water Contaminants

• Septic Systems
• Fertilizer, Manure, Animals
• Insecticides, Herbicides & 

Fungicides
• Household Hazardous Products
• Leaking Oil Tanks
• Road Runoff



Septic Systems: For only that which comes out of you!





Animals, Manure and Pet Waste

Keep manure piles & 
animal enclosures 
away from well.

Cover manure piles,
spread at agronomic
rates (Snohomish
Conservation District)

Pick up pet waste



Minimize Fertilizer Leaching and Runoff

• Do a soil test and use 
WSU Recommendations

• Use slow-release or 
organic fertilizer

• Apply at the correct 
rates, when the plants 
are growing and need 
the nutrients

• Avoid fertilizer and 
pesticide use close to a 
well or water bodies



What Chemicals Should I Use

To Kill Bugs
To Kill Weeds, Moss 
To Prevent Fungus

To …..

To Make My Garden Healthy??



Pesticides are Designed to Kill Things

Insecticide
Rodenticide
Fungicide
Herbicide
Miticide
Homicide

They can also kill things that are not a problem



USGS    Stream Study



USGS    Groundwater Study



http://npic.orst.edu/
1-800-858-7378







Grow Smart, Grow Safe Website

https://www.growsmartgrowsafe.org/



Leaking Oil Tanks

• In our rainy climate 
with our acid soils, 
underground tanks 
typically begin leaking 
after about 20 years.

• Best solution is to 
remove old tanks.

• Monitor fuel level 
when furnace is off.



Household Hazardous Products

• Read label to choose 
least hazardous

• Store in secondary 
containment

• Protect soil from 
vehicle and home 
maintenance projects 



Snohomish County:  Household Hazardous Waste



Stormwater Contaminants
• Nitrates, ammonia, phosphorus
• Fecal coliform, enterococcus, viruses, parasites, pathogens
• Turbidity and sediment
• Heavy Metals

– Cu, Zn
– Cd, Ni, Pb, Cr

• Polycyclic aromatic
hydrocarbons PAHs

• Tire compounds

Presenter
Presentation Notes
PAHs are byproducts of combustion and come from our cars and our chimneys. Like dissolved copper, they are a contaminant of concern because they harm human health and aquatic life even in small amounts. 



West Point 
Wastewater 

Treatment Plant

• Heavy Metals

• Pharmaceuticals

• Nitrates, ammonia

• Phosphorus

• Fecal coliform, enterococcus, viruses, parasites, pathogens

• Microfibers and associated bacteria

• Synthetic organic compounds used in food production, 
personal care products, plastics manufacturing, and other 
industrial processes such as flame retardants, dioxins, and 
steroid hormones

www.seaweb.org

Photo: University of Washington

Wastewater Contaminants



Blair, et. al., 2013

Pharmaceuticals discharged from 
wastewater treatment plants



Nathalie Hamel (and colleagues)
Vital Signs Reporting Lead, Puget Sound Partnership

November 20, 2019

Presenter
Presentation Notes
Acknowledge all the PSP staff and team involved in this report



“On the surface, Puget Sound looks 
beautiful, but it’s in grave trouble”

—Laura Blackmore, Executive Director, Puget Sound Partnership

Presenter
Presentation Notes
On the surface, Puget Sound looks beautiful, but it’s in grave trouble – quote from our executive director, Laura BlackmoreThe damaging effects of pollution, and habitat degradation continue, while Southern Resident orcas, Chinook salmon, steelhead, and many other species are endangered. This is happening in the face of climate change and continued population growth, which stands to put more pressure on an already threatened ecosystem. 



Puget Sound is complex

Eyes Over Puget Sound - Website

Presenter
Presentation Notes
Puget Sound is a complex and heterogeneous system – This is a photo taken by oceanographers at the Department of Ecology who monitor water quality every month and try to make sense of the complex tides, currents, algae blooms from basin to basin – which shows differences up and down Puget SoundWhich means that managing the system is also complex and this can be very challenging and there isn’t a single solution for improving environmental healthPuget Sound is in trouble, to tell you more about the signs we see and report on but also to tell you about where we see positive signs and examples of amazing projects that can serve as role models for other communities and if multiplied, could make a difference for Puget Sound.But first, let me tell you a bit about my agency and what we do



Puget Sound Partnership, 2019 
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Presentation Notes
To track ecosystem health, We use a system of indicators called the Puget Sound Vital Signs. As if Puget Sound is a sick patient.This is a system of indicators that the Partnership adopted to understand ecosystem health and but also assess progress towards our goals for recoveryBecause the ecosystem is complex, we need quite a few measures, including measures of water quality, water quantity, habitat and species and food webs, but also goals for human wellbeingEach of these are represented by one or more Vital Signs, each shown in these wedges. So it’s nested set of measures



Species 
and Food 
Webs

Orcas Number of 
orcas

How we keep track of recovery

Target: 
95 orcas by 
year 2020

Presenter
Presentation Notes
As an example, let’s look at how our Orca Vital Sign worksIn total, we track 52 indicators, many of which, but not, have targets



Presenter
Presentation Notes
Let’s dive right into our resultsThis is the big picture view of progress of indicators, that together say something about the condition of Puget SoundThe most common question is “so, how is Puget Sound doing, is it getting any better”Answer is: it’s in trouble but it also depends on what you are looking at10 getting better, read the buttons and then say, it’s mixed, progress is mixedGive examples: shellfish beds and restoration of habitat; species like birds; not improving like eelgrass; getting worse like marine water quality and orcasWhen we look at whether we will meet the 2020 targets, only 4 are already meeting them27 are not and are unlikelyAdd to this a climate change lens and the fact that more and more humans will continue to move in this area, applying pressure, and we really start to get worried



Healthy Water Quality Vital Signs 

Puget Sound Partnership, 2019 



Puget Sound Partnership, 2019 

Healthy Water Quality Vital Signs 



CHINOOK SALMON POPULATION ABUNDANCE

There is little sign of recovery of Puget 
Sound Chinook populations

Chinook Salmon Vital Sign 

Puget Sound Partnership, 2019 

Presenter
Presentation Notes
Chinook salmon:A species that is important for recreational and commercial fisheries, important for the tribes, important for the ecosystemIt’s the preferred prey of orcaThere is little sign of recovery of chinook populations in Puget Sound, 



CHINOOK SALMON POPULATION ABUNDANCE

Washington Department of Fish and Wildlife, Salmonid Stock Inventory (SaSI) Populations Escapement 

Washington Department of Fish and Wildlife, Salmonid Stock Inventory (SaSI) Populations Escapement 

Puget Sound Partnership, 2019 

Presenter
Presentation Notes
This is our way to keep track of the size of each of the 22 populationsThe question we ask here is: are chinook populations any different from when they were first listed as a threatened species on the Endangered Specie ActBecause since then, of course there have been plans, there’s been investments, lot’s happening to protect and recovery habitat, restraining from fishing, improving passage and dam operations.The conclusion here is that the majority of populations have not changed significantly in abundance when comparing the time period around listing to the last five years.That can be discouraging at first, but one way to see this result could be, well, they are holding the line, given all the pressures on the system, maybe we should be happy with that result



BIOMASS OF SPAWNING PACIFIC HERRING

Two of the three stocks have declined 
since 2010

Pacific Herring Vital Sign 

Puget Sound Partnership, 2019 

Presenter
Presentation Notes
Another indicator is pacific herringEveryone knows what herring are cause we eat themWe chose to show a herring here, being carried by a tufted puffin, a seabird species that is also declining in the Salish SeaTo make the point that herring are a forage fish, and forage fish are really important food for seabirds and marine mammalsBut herring have declined in Puget Sound



BIOMASS OF SPAWNING PACIFIC HERRING

Washington State Department of Fish and Wildlife, Marine Fish Unit (Forage Fish)

Pacific Herring Vital Sign 

Puget Sound Partnership, 2019 

Presenter
Presentation Notes
Here’s another figureShowing the size of the population of herring since the late 1970sTop black line is all the stocks combined and you can see this gradual decline We even show here the targets that we set for each stock and that we are way under here in 2018Conclusion: We just went over 3 indicators, the trends of the indicators going down and things are looking pretty grim for these species. And it’s no coincidence that they are trending down, given their predator-prey relationships, their fate are intertwined and this reflects the magnitude of the challenges of recovering this system



www.stateofthesound.wa.gov

Puget Sound Partnership, 2019 



Forest Layers

Graphic: Stacey Gianas



Tangahu, et al, 2011



Mycorrhizal short roots of pine seedlings [Jim Deacon]



This is not a forest
Questions?

Bob Simmons
simmons@wsu.edu

Presenter
Presentation Notes
So even though this is not a forest, it may be that between source controls and mitigation strategies like green stormwater infrastructure, we can help it act more like one. By improving sw infrastructure , how to integrate new technologies What’s really important is the effectiveness of gsi in protecting aquatic organisms. 



Thank You

Bob Simmons
WSU Extension
simmons@wsu.edu
360.379.5610 x207

mailto:janowitz@wsu.edu
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