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Executive Summary

Seattle’s extensive urban development over the past 150 years has drastically altered the city’s watersheds.  
Previously forested areas and wetlands have largely been converted to residential, industrial, and 
commercial land uses, with some limited areas of open space.  In the course of development, Seattle’s 
watersheds have been covered by buildings, roads, parking lots, parks, and sidewalks. While urban 
development has created a livable environment for humans, it has brought a decline in the health of 
city watersheds, the water bodies that drain them, and their non-human inhabitants.  By impairing the 
ecological health of aquatic areas, increasing urbanization continues to degrade the water resources 

The State of the Waters report describes the current conditions of Seattle’s water bodies.  This Executive 

major watercourses in Seattle, listed below.  Graphics summarizing the existing conditions in each 
major watercourse are provided at the end of this Executive Summary.

 Fauntleroy Creek    Taylor Creek

 Longfellow Creek   Thornton Creek. 

 Piper’s Creek

For clarity, the City of Seattle has adopted the word watercourse to refer to the network of pipes, ditches, 
culverts, and open stream areas that deliver surface water from watersheds to receiving water bodies.  
Volume I evaluates conditions in the stream portions (open channels with banks and a streambed) of 
watercourses in particular.

Volume I focuses on stream hydrology, water quality, physical habitat, and biological communities, which 

information to make it readily accessible to City of Seattle staff and interested citizens.  

Identifying current conditions is a critical step for preserving and improving ecological conditions 
within Seattle.  Accurate knowledge of existing conditions helps to inform decisions about where current 
improvement efforts should be continued and where efforts need to be refocused as new problems come 
to light.  It is hoped that the Seattle State of the Waters report will help us all be aware of the role we 
play in protecting the health of our water bodies, and that awareness will lead to improved conditions 

Volume I includes a detailed compilation of habitat and water quality data collected over the past several 
years.  The methods used to collect and evaluate this information are described in Part 3 of Volume I.  
The information collected and its implications are summarized in the individual watercourse sections 
presented in Part 4.  The habitat and water quality information is presented in a variety of formats, 
including narrative descriptions, and charts and data tables.  Summary graphics including watershed 
graphics and associated maps are included in the map folio accompanying Volume I.  Additional 
technical information about the methods and results of the analyses of aquatic conditions is included in 
a series of appendices.
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 Key Findings

 Both riparian habitat and instream habitat conditions in Seattle’s urban watercourses range from 
relatively good (for an urban area) to poor.  There appears to be a high level of correlation between 
the land use adjacent to a stream section and the quality of its riparian and instream habitat.  Stream 
bank armoring and encroachment into riparian areas by roads and buildings are correlated with 
degraded habitat conditions on all watercourses, and particularly along Thornton Creek.

particularly on Longfellow Creek and Taylor Creek.

of Seattle Public Utilities (SPU) monitoring show that in most stream reaches the aquatic 
invertebrate communities are in poor condition compared with other Puget Sound streams.  The best 
habitat conditions appear to be capable of only supporting fair aquatic invertebrate communities. 

of poor instream habitat, and the adverse impacts are compounded by buildings and armoring 
along stream banks.

 The available water quality information for Seattle watercourses indicates that many of the chemical 
parameters generally meet Washington state water quality criteria for the protection of aquatic life 

do not meet state criteria for fecal coliform bacteria, dissolved oxygen, and temperature.  Fecal 
coliform bacteria levels in particular are high and frequently exceed state water quality criteria.  
Microbial source tracing indicates the main sources are pet and wildlife wastes.

 Metals concentrations in the urban watercourses generally meet state water quality criteria, based 
on limited sampling conducted mostly during non-storm conditions.

sampling, is important for understanding watercourses, the condition of their watersheds, and the 
results of Seattle’s collective efforts to improve conditions. 

major watercourses (see also Figure ES-1). Conditions are categorized as good, moderate, or 
poor based on primary indicators, which are discussed in more detail throughout the report.
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Factors Affecting Seattle Watercourses

Watercourse conditions are shaped by their upland watersheds, as well as by conditions immediately 
surrounding their margins.  Watershed characteristics such as topography, geology, soils, rainfall 

streams or other watercourses.  The hydrology and water quality of a watercourse depend heavily upon 
watershed conditions. 

A watercourse is also affected by local features, such as the riparian corridor, which serves as the 
interface between the upland, terrestrial system and the aquatic environment in the watercourse.  The 
watercourse shapes and maintains habitat using materials supplied by the watershed and the riparian 
zone, and provides a home for aquatic animals. 

Watershed-Scale Conditions

Hydrology

The conversion of forested watershed areas within Seattle to developed areas with impervious surfaces 
has changed the processes by which upland areas deliver water to their watercourses.  These impervious 
surfaces—roads, buildings, and parking lots—cover more than 60 percent of the land in some Seattle 
watersheds.

rapidly drains from impervious surfaces and enters constructed drainage systems for fast delivery to 

it covers less than the past ten years and includes only a few locations—it illustrates dramatic changes 

and their watersheds affect the 
interplay among watershed, riparian 
habitat, and watercourse conditions, 
resulting in changes in stream 
habitat and stream communities.  
Seattle’s watershed and watercourse 
conditions, and their likely impacts 
on the overall health of watercourses 
within the city, are summarized 
below. Piper’s Creek (photo by Bennett)
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Water Quality

King County has monitored water quality in three of Seattle’s major watercourses: Longfellow Creek, 
Piper’s Creek, and Thornton Creek.  Long-term records (covering ten years or more) are generally 
available for most conventional water quality parameters (i.e., temperature, dissolved oxygen, total 

as metals and organic chemicals is fairly limited.  The Washington Department of Ecology has also 

watercourses in Seattle (e.g., Taylor Creek and other small watercourses).  

The available information indicates that Fauntleroy, Longfellow, Piper’s, and Thornton creeks 
generally meet Washington state water quality criteria for ammonia, suspended solids, turbidity, and 

and nitrogen) can be problematic. 

Fecal coliform bacteria levels are high and frequently exceed the state water quality standard in all 
four of the urban watercourses that have been tested (Thornton, Piper’s, Longfellow, and Fauntleroy).  

nonpoint source pollution.  Microbial source tracing conducted in Thornton Creek and Piper’s Creek 
shows that pets and urban wildlife (e.g., rodents and waterfowl) are the largest sources of fecal coliform 

fecal coliform levels.

oxygen concentrations.  Dissolved oxygen concentrations and water temperature exhibit distinct seasonal 
patterns.  For example, temperatures are generally higher in the summer and lower in the winter, while 
dissolved oxygen levels decrease in summer months and rise in the winter.  During the summer, the 

lower dissolved oxygen concentrations, particularly in Longfellow Creek and Thornton Creek, which 
frequently fail to meet state water quality criteria for temperature and dissolved oxygen during the 
summer months.  In comparison, Piper’s Creek and Fauntleroy Creek, which pass through steep forested 
ravines with tree canopies that are largely protected from development, do not experience temperature 
and dissolved oxygen problems.
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phosphorus concentrations in Longfellow Creek, Piper’s Creek, and Thornton Creek frequently 
exceed established U.S. Environmental Protection Agency criteria.  Exceedances in Longfellow Creek 

Data on metals and organic pollutants are very limited and have been collected primarily under non-storm 

generally meet state water quality criteria.  Similar to fecal coliform bacteria patterns, most metals 

from urban stormwater runoff.  An exception is zinc, which exhibits comparable concentrations in 
storm and non-storm samples. 

Pollutants in watercourses have larger direct effects on the plants and animals than on physical stream 
conditions.  Pollutants can trigger growth in bacteria or algae, or injure or kill plants and animals. 
For example, too much of a nutrient such as phosphorus can cause algal blooms, which can reduce 
dissolved oxygen levels and affect the lower levels of the food web, with spiraling consequences to 

concentrations, or can cause death at higher concentrations.  Metals can also be ingested or absorbed 
by animals at the base of the food web and accumulate in larger animals higher in the food web.  Water 
pollution ultimately results in a less diverse aquatic community and could affect human health. 

Stream-Scale Conditions

Riparian Habitat

Riparian conditions along Seattle’s major 

by land use.  Almost all high-quality 
riparian areas within the city are found 
within park areas, where deciduous and 
coniferous trees provide stream canopy, 
and where native plants help to stabilize 
stream banks.  These riparian areas are 

feet from the stream.  The riparian zones 
along Piper’s Creek and Taylor Creek are 
dominated by high-quality habitat (along 
65 percent or more of these watercourses) 
located almost exclusively within city 

challenges from invasive plant species like 

Riparian corridor along Piper’s Creek (photo by Bennett)
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Low-quality riparian areas are dominated by grass, invasive plants, and the absence of trees to provide 
shade and bank stability.  These low-quality riparian areas are found near residential and commercial 
land uses where invasive plants are either allowed to take over or where land owners replace native 
plants with ornamental species.  For example, Thornton Creek, which has the highest percentage of its 
watershed in residential and transportation uses, also has less than 10 percent of its riparian area in good 
condition.  Low-quality riparian areas, which are more susceptible to stream bank erosion (where banks 
are not armored), allow sunlight to heat the stream, and disrupt the connections between riparian and 
instream processes and habitats. 

Instream Habitat

Instream habitat quality varies widely among Seattle watercourses and within individual watercourses.  

wood to create diverse habitat and scour pools.  These factors lead to simple, uniform stream conditions, 
where gravel and cobble sediments that support instream biota are scarce and pools are sparse. 

Immediately adjacent land uses appear to have substantial effects on instream and riparian conditions.  

Creek watershed, and in Lakeridge Park in the Taylor Creek watershed.  Most park areas have limited 
bank armoring, and buildings and roads are located at a distance from open stream channels, promoting 

tend to lack the number and quality of pools and woody debris that would be expected in less intensively 
used watersheds. 

Lower-quality instream habitats 
suffer from bank armoring, 
nearby encroachment, and 
degraded riparian areas, which 
often coincide with adjacent 
residential and commercial land 
uses.  Both Longfellow Creek 
and Thornton Creek, which 
have development along most 
of the length of the watercourse, 
have large percentages of lower-
quality habitat and rather small 
percentages of high-quality 
instream habitat. Lower section of Thornton Creek (photo by Bennett)
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Biological Communities

To help evaluate the biological health of Seattle 
watercourses, Seattle Public Utilities routinely 

of Seattle.

watercourses vary by watercourse and receiving 
water body (e.g., Puget Sound, Lake Washington, 

include cutthroat trout, salmon, stickleback, 

Fish within Seattle watercourses are limited by 
passage barriers such as culverts and weirs.  
Migratory salmon and trout can access about 
one-third of the potential stream habitat in the 

habitat is of the highest quality, particularly in 
Longfellow Creek and Taylor Creek. 

communities.  Many coho salmon die before they are able to spawn, a phenomenon known as coho 
prespawn mortality.  Average coho prespawn mortality rates have ranged annually between 39 and 
79 percent, although rates can vary widely from year to year and from watercourse to watercourse.  

conditions, such as the lack of pools and woody debris in streams, limit rearing opportunities for 

Because benthic invertebrates are sensitive to human disturbance, as well as being abundant, easy to 
collect, and nonmigratory, they are used as an indicator of biological integrity in streams.  The benthic 
invertebrate communities of Seattle watercourses are typically dominated by species that can tolerate 
degraded conditions, such as aquatic worms and midges, and have low diversity.  Seattle Public Utilities 
uses the benthic index of biotic integrity (B-IBI) to measure the health of a watercourse based on the 
numbers and kinds of stream-dwelling insects present.  A comparison of the benthic index results for 
Seattle watercourses with other streams in the Puget Sound region shows that most Seattle watercourses 
are in poor condition.  Fauntleroy Creek, which is considered to be in only fair condition, received 

received the lowest scores.

Chinook salmon (photo courtesy Seattle Municipal 

Archives)



ND = No data; DO = dissolved oxygen; B-IBI = benthic index of biotic integrity.
Note: Conditions are relative to urban streams, not an absolute measure.
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              major watercourses.
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