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Trees and plants 
take up rainwater, and their leaves 

and needles collect it where it can evaporate.

Roofs and 
roads keep us dry 

and make life easier, but 
they also are sources of runoff.

Stormwater pipes 
concentrate large 
volumes of water 

and pollutants.

When more water is 
present than a site or 
system can absorb, 
flooding occurs.

Water flowing through a 
watershed picks up things 
in its path and carries 
them along, including 
pollution and debris.

Thurston County by the numbers

Impervious surface by selected basin in Thurston County 

For every inch of rainfall, one acre of paved surface can generate 27,150 gallons of runoff. Based on this formula,  
combined with the average annual precipitation totals for areas in Washington state, we can calculate the following:  
 Avg. annual Runoff per acre of   
    Area precipitation pavement per year

Spokane 17 inches/year
Seattle 37 inches/year
Olympia 51 inches/year

Sources: City of Olympia, 
Thurston Regional Planning Council, 
Department of Ecology, NOAA Fisheries,
Puget Sound Partnership

By John Dodge and Alan Kenaga/
The Olympian  

ne of the greatest threats to the health of Puget 
Sound is from stormwater runoff generated in 

the urban areas of our state.  Stormwater transports 
a toxic mixture of pollutants from roads, roofs and 
parking lots to the Sound, adversely affecting the 
quality of its waters and the species that live in it. 
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†The lateral movement of water 
  in the area between the soil water 
  and the groundwater underneath.

Forests soak up rainfall, 
reducing runoff 
 About 40 percent to 50 percent of the annual rainfall in a 
forested setting in Western Washington never hits the ground. 
It is absorbed by tree foliage and evaporated into the air. 
 

Stream habitat and the health of 
aquatic life decline and flooding 
increases once a watershed 
starts to be paved over. Troubles 
with pollution, sediment 
buildup, or scouring of stream 
beds from stormwater runoff 
begin at 10 percent impervious 
surface. Water quality and 
species diversity continue to 
decline as the percentage of 
hard surfaces grows.

Removal of forest cover 
changes the stormwater
runoff equation

Parking lots, streets and rooftops are hard on streams

A pollution delivery system
Rainfall switches from a natural resource to a pathway for pollution when it hits 
the ground and picks up fertilizers, bacteria, herbicides, heavy metals and toxic 
chemicals and flows across the landscape to nearby surface waters and, 
eventually, Puget Sound. Here are some of the culprits, their estimated 
volumes and what they can do once they enter Puget Sound:

Copper: One source is the wear and tear of vehicle 
brake pads deposited on paved roads. Annual loading 
is 102 tons. Copper is toxic to fish at low levels. At less 
than 10 parts per billion, it can eliminate or hinder the 
sense of smell in juvenile coho, which makes them 
more vulnerable to predators.

PAHs: Polycyclic aromatic hydrocarbons from the burning of 
petroleum, asphalt, oil spills and leaky fuel tanks.  Nearly 10 tons 
enter Puget Sound annually. Linked to liver lesions in English 
sole in urban bays, toxic to humans as it enters the food chain.
PAHs found in tailpipe emissions interfere with the development 
of herring eggs at levels as low as 0.7 ppb, the equivalent of 
35 drops of water in an Olympic-sized swimming pool.

Oil and petroleum: Drips, leaks and emissions 
from vehicles, machinery, storage tanks, etc. 
An estimated 22,580 tons annually, which is 
more than 23 times the yearly volume of direct 
spills of oil and petroleum products to the 
marine and surface waters of Puget Sound.

Nutrients and bacteria: Lawn 
fertilizers and animal waste 
from pets, livestock and wildlife 
get flushed into streams, rivers 
and eventually Puget Sound. 
Major source of shellfish harvest 
closures and oxygen-robbing 
algal blooms in Puget Sound.

How much stormwater?

 Suburban developments in the Puget Sound region have 
about 90 percent less stormwater storage than native 
forested land.
 Between 1985 and 2000, Thurston County lost almost 
5 percent of forest land while around 7 percent of its total 
land area was converted to residential subdivisions and 
other urban uses.  
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• One deposit of dog feces contains 
enough harmful bacteria to close 

15 acres of shellfish beds.

• Copper from brake pads and zinc and 
cadmium from tires account for 50 percent of 

these metals found in lower San Francisco Bay.

• One study of the economic costs related to storm-
water in the Puget Sound region puts the price tag at 

more than $1 billion over the next decade.   

• A study by the state Department of Ecology found 14 
different pesticides in Indian Creek and nine in Moxlie Creek, 

two Olympia urban streams that flow into lower Budd Inlet.

    Did you
know ...?

2030*20001985 2030*20001985 2030*20001985
Population Forest cover Impervious area

142,749

375,000:
Up 162.7%
from 1985

18,979
24,520

39,063:
Up 105.8%
from 1985 266,350

253,459:
Down 4.8%
from 1985

207,355

Data not 
available

*Projected

*Projected

East
 Bay

Blac
k L

ak
e

West
 Bay

Cham
bers

 Bas
in

Miss
ion Cree

k

Indian
 Cree

k

Perc
iva

l C
ree

k

Sch
neid

er 
Bas

in

Cap
ito

l L
ak

e

Moxli
e C

ree
k

Gree
n Cove

 Cree
k

Squax
in Pass

ag
e

Woodard
 Cree

k

Woodlan
d Cree

k

McA
llis

ter
 Cree

k

Nisq
uall

y R
ea

ch

Ye
lm

 Cree
k

RUNOFFand Puget Sound

Photo by Tony Overman/The Olympian

0.46 million gallons
1 million gallons

1.4 million gallons

*

*Figures have been roundedNote: Based on NOAA precipitation data from 1971-2000.

(in acres) (in acres)


