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○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Continued growth in

Snohomish County is

expected to increase

the impacts of

nonpoint pollution.

S

Summary

nohomish County is a rich

network of natural

streams, wetlands, lakes, and

rivers. Helping to sustain the

quality of that water for present

and future generations is a fun-

damental mission of Surface

Water Management. This report

is intended to provide a sum-

mary of technical information

for citizens as well as to guide

future County programs toward

preservation of healthy

waterbodies and recovery pro-

grams for those waterbodies in

decline.

Snohomish County has

grown by 25 percent since 1990.

Urban and rural land uses are

increasing, and many pollutants

are associated with these land

uses. Our present data are still

insufficient for most long-term

trend analyses, which begin to

gain statistical significance af-

ter ten or more years. However,

increasing growth and urban

land use are negatively impact-

ing water quality.

Since the 1960�s, substan-

tial progress has been made to-

ward controlling point source

pollution from sewage treatment

plants, pulp mills, and large in-

dustrial facilities. However, pol-

lution associated with dispersed

urban and rural land uses,

known as nonpoint source pol-

lution, continues to have sig-

nificant cumulative impacts on

the quality of water resources.

Continued growth is expected

to increase these impacts. There-

fore, control of nonpoint source

pollution from urban runoff,

septic systems, fertilizers and

pesticides, and agricultural run-

off is a major challenge within

Snohomish County and Puget

Sound for the foreseeable fu-

ture.

During the past decade, the

County has begun a monitoring

program to determine the health

of our waterbodies. Currently,

SWM monitors 17 streams and

rivers, volunteers monitor ap-

proximately 27 lakes per year,

and SWM staff conduct 25 de-

tailed lake studies each year.

While this monitoring gives us

detailed information about the

chemical and physical condition

of the waterbody at the time of

sample collection, additional bio-

logical evaluations are necessary

to diagnose the cumulative ef-

fects of impacts over time. SWM

has begun biological assess-

ments of approximately 20-40

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Substantial progress

has been made

toward controlling

point source pollution.
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streams per year. To character-

ize the health of a watershed,

biological and chemical data can

be combined with the results of

habitat surveys, which assess the

condition of the riparian corri-

dor, the stream banks and chan-

nel, and the substrate. This re-

port summarizes the results of

chemical and biological monitor-

ing. Habitat studies will be dis-

cussed in future reports.

The State of the
County�s Waters

Only a few rivers in the

County consistently meet the

water quality standards estab-

lished by the State. Widespread

violations of water quality stan-

dards have been identified in riv-

ers, lakes and streams. At least

37 rivers, streams, and lakes in

the County fail to meet the goals

of the Federal Clean Water Act,

which are that our waters should

support fish and be healthy for

swimming.

Many pollutants are present

in County waters. Copper, lead,

zinc, cadmium, and mercury

have been found in streams in

urban, commercial, and indus-

trial areas. High levels of fecal

coliform bacteria are a problem

in many streams. Bacteria can

come from failing septic systems,

manure, and pet waste. Many

streams and lakes show high

nutrient levels, and excessive

nutrient enrichment is often a

problem in lakes. Nutrients can

come from fertilizers, detergents,

septic systems, and manure.

High sediment loads from devel-

opment, tree harvesting, and ero-

sion are a problem in many

County streams and rivers. Low

dissolved oxygen levels and high

temperatures found in many

County streams can be a barrier

to fish.

SWM�s water quality inves-

tigations show problems that fol-

low patterns of population con-

centration and land use. In the

most populated area in the

southern part of the County, the

main types of pollutants are pe-

troleum products, toxic chemi-

cals, soaps, industrial wastewa-

ters, and failing sewer and septic

systems. In the Snohomish ba-

sin, which comprises a mixture

of rural and urban development,

the main problems are petro-

leum products and manure from

farms. Failing septic systems,

toxic chemicals and industrial

wastewaters are reported at a

much lower frequency in the

Snohomish basin than in the

south county. The few problems

reported from the rural

Stillaguamish watershed are re-

lated to runoff from manure with

some reports of petroleum prod-

ucts.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Only a few rivers in

the County

consistently meet the

water quality

standards

established by

the State.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

SWM's water quality

investigations show

problems that follow

patterns of

population

concentration and

land use.
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Trends

Information on long-term

water quality trends is limited,

but rapid changes in land use

patterns continue to pose chal-

lenges for maintaining water

quality. SWM began monitoring

programs from 1992-1994 in

many watersheds in the County.

We are learning more about the

current condition of our

streams, but six to eight years

of data are insufficient for most

long-term trend analyses. Re-

sults of biological monitoring

from 1997-1999 indicate that

the aquatic life in our lowland

streams and rivers is in fair or

poor condition.

Chemical monitoring data

show no major deterioration in

the quality of our waters since

the early 1990�s, but most

streams and rivers are still not

meeting state water quality stan-

dards. We are seeing a slight

decline in levels of lead in

streams in the more urban ar-

eas in the Snohomish and South

County watersheds. This de-

crease in lead is a result of the

use of unleaded fuels. However,

baseline monitoring in the

Stillaguamish mainstem and

tributaries has shown an in-

crease in conductivity from 1994

through 1999. Conductivity is

an indicator of contaminants in

streams from road runoff. This

increase is likely a result of in-

creased population in the wa-

tershed and the resulting in-

crease in traffic on roads.

Although an increase in

conductivity in the

Stillaguamish is a cause for con-

cern, we are seeing decreases in

bacteria concentrations in that

watershed. DOE found improv-

ing trends in bacteria in both

the North and South Forks as

well as a significant decrease in

bacteria and ammonia in the

lower mainstem. This decrease

in the mainstem may be a result

of recent upgrades at the Ar-

lington Sewage Treatment Plant.

SWM data also show an overall

decrease in bacteria and an in-

crease in dissolved oxygen at all

sites in the lower watershed

since 1994. However, SWM

monitoring data indicate that

temperature, bacteria, nutrient,

and sediment concentrations

increase going downstream from

the upper mainstem at Arling-

ton to the lower mainstem at

Marine Drive. In addition, bac-

teria concentrations still violate

state standards on both the

mainstem Stillaguamish and

many of the tributaries. While

overall bacteria levels in the

Stillaguamish are declining, we

still need continuing improve-

ments to meet state standards

in both the mainstem and the

tributaries.

Glade Bekken, a small wa-

tershed in the Stillaguamish

where SWM has monitored in-

tensively for several years, shows

decreased bacteria levels since

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Aquatic life in our

lowland streams and

rivers is in fair or

poor condition.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Lead levels are

declining in urban

watersheds.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

In the Stillaguamish,

bacteria levels are

decreasing and

oxygen is increasing.
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1994. This decrease may be a

response to the numerous best

management practices imple-

mented on small farms in the

watershed. However, sediment

levels show only a slight decrease

and nitrate concentrations have

not changed. The results in

Glade Bekken show that im-

provements in water quality re-

quire a long-term commitment

from both agencies and citizens

working together.

County Programs to
Improve Water
Quality

Snohomish County has de-

veloped numerous programs

and ordinances with long range

goals for improving the quality

of rivers, lakes, and streams.

Current regulations seek to pro-

tect water quality, limit and con-

trol runoff, limit uses of land

along fish bearing streams, and

require buffers and erosion con-

trol during and after develop-

ment activity. Examples of cur-

rent County regulations are the

Water Pollution Control Ordi-

nance, which prohibits dis-

charges that violate state water

quality standards, and the

Building and Grading Code,

which regulates development

and construction activities to

prevent sediment from entering

surface waters. The Planning

and Development Services De-

partment conducts the County�s

code enforcement program.

The County is responsible

for maintenance of 1600 miles

of roads, which are potential

sources of sediment, metals,

petroleum, and other toxic

chemicals to streams. Every

year, the County cleans approxi-

mately 15,000 catch basins and

65 miles of storm sewer pipe to

keep these pollutants from en-

tering streams. Other mainte-

nance activities which protect

water quality include road

sweeping, use of lead-free paints,

and the use of mechanical meth-

ods rather than herbicides to

remove roadside vegetation.

The County develops wa-

tershed plans to provide clear

direction for enhancing water

quality and habitat as well as

minimizing flood and erosion

damage. These plans provide

recommendations that can be

used to implement Water

Cleanup Plans developed by the

Department of Ecology to im-

prove the water quality of our

streams and rivers. Many resto-

ration projects, such as plant-

ing streamside vegetation, fenc-

ing to prevent livestock access

to streams, repairing existing

drainage problems, or stabiliz-

ing creek banks have positive

impacts on water quality. Con-

servation, in the form of land

acquisition, developing regula-

tions, or maintenance of facili-

ties, is crucial in guaranteeing

good water quality.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Improvements in

water quality require

a long-term

commitment from

both agencies and

citizens working

together.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

County Programs:

n Regulations

n Road maintenance

n Watershed plans
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Surface Water Management

has developed water quality fo-

cused watershed plans for the

Swamp, North, Quilceda/Allen,

and the Stillaguamish water-

sheds. A plan for the French

Creek watershed is nearing

completion. Reconnaissance

level plans are a more rapid

means of assessing watersheds.

Field observations of the health

of a watershed and opportuni-

ties for capital improvements,

preservation, and education

have been summarized in re-

connaissance reports. In the

Snohomish watershed, recon-

naissance plans have been com-

pleted for the Bear-Evans, Little

Bear, French, Lower Pilchuck

River, Little Pilchuck Creek, and

Fobes Hill area watersheds. In

the Stillaguamish watershed,

reconnaissance plans have been

written for the Portage, Church,

Pilchuck Creek, Warm Beach

and Tulalip, Grandview Road

area, North Fork, South Fork,

and Lower Mainstem water-

sheds.

Implementing the recom-

mendations of these plans and

educating the public in water-

shed issues are goals of the

County. Watershed stewards for

the Stillaguamish, Snohomish,

and South County watersheds

work directly with local residents

and businesses to improve wa-

ter quality and fish habitat. The

countywide lake management

program provides citizens with

resources to implement lake pro-

tection and restoration pro-

cesses on their own. SWM trains

citizens to be Watershed Keep-

ers and gives training to teach-

ers on watershed issues. The

Solid Waste Division of the Pub-

lic Works Department sponsors

hazardous waste disposal pro-

grams for households and small

businesses. Other County pro-

grams promote watershed

awareness by labeling streams,

watershed boundaries, wet-

lands, and detention ponds. Re-

quirements of the Clean Water

Act and the Endangered Spe-

cies Act will provide increased

protection for aquatic life and

water quality as well as the need

for continued citizen education

and involvement.

The County provides assis-

tance in areas where citizens�

groups have special interests in

watersheds. In the Quilceda/

Allen watershed, Surface Water

Management received a Centen-

nial Clean Water grant from DOE

to train citizens to monitor bac-

teria and stream flows. In Cem-

etery Creek, which flows to the

Snohomish River, SWM is work-

ing with citizens to evaluate

sources of pollution and to iden-

tify restoration projects. SWM

has begun a monitoring and res-

toration project in the Little Bear

Creek watershed in cooperation

with citizens� groups and the

City of Woodinville.

Cooperative efforts with

other agencies can target spe-

cific problems and reach wider

audiences. The County has part-

nerships with the Adopt-a-

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

County Programs:

n Education

n Watershed

awareness

n Assistance to

citizens' groups

n Cooperation with

other agencies
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ity information on streams

throughout the County. SWM

also conducts intensive moni-

toring to evaluate water quality

impacts from land use activi-

ties. This information deter-

mines which educational pro-

grams and best management

practices will most effectively

reduce nonpoint pollution to

surface water.

Recommendations
for Further Actions

Although current monitor-

ing efforts are providing needed

information to reduce pollution,

many data gaps remain. SWM�s

water quality investigations con-

sistently find petroleum prod-

ucts, chemicals or hazardous

wastes, and wastewater and

soaps in the more urbanized

parts of the County. Water qual-

ity problems resulting from

stormwater runoff are

countywide, but they are espe-

cially severe in the most devel-

oped areas of the county. Moni-

toring conducted by SWM, other

agencies, local governments, and

tribes should continue.

The DOE has designated 37

of our rivers, streams, and lakes

as not meeting standards for

water quality. The EPA requires

states to establish Water

Cleanup Plans for these

waterbodies to identify pollution

problems and develop strategies

to reduce the pollution. DOE

Stream Foundation, a private

non-profit organization engaged

in a wide range of education

efforts aimed at protecting and

restoring stream habitat. A con-

tract with the Snohomish Con-

servation District provides

classes and assistance to farm-

ers in developing farm plans to

reduce pollution problems. The

Snohomish Health District

sends educational materials and

maintenance procedures to on-

site sewage system owners.

Many capital improve-

ment projects provide direct

water quality benefits. Phospho-

rus in Lake Stevens, which

causes algal blooms, has de-

creased since the installation of

an aeration system. Bank stabi-

lization and stream restoration

projects reduce the amount of

sediment in streams and rivers

and maintain cool water tem-

peratures. Wetland restoration

projects increase the capacity of

a watershed to provide a buffer

for stormwater runoff. SWM re-

habilitates detention facilities to

more effectively filter pollutants

and incorporates biofiltration

swales into larger projects to

produce cleaner runoff.

Evaluation and monitoring

are key elements to determine

the effectiveness of County pro-

grams and to establish water

quality trends. Citizens are

monitoring lakes to help assess

the health of lakes and estab-

lish baseline conditions. SWM

staff collect baseline water qual-

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

County Programs:

n Capital projects

n Restoration

n Monitoring
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has begun to develop Cleanup

Plans for 12 rivers and creeks in

Snohomish County. DOE should

continue to work with other

agencies, local governments, and

citizens to identify and imple-

ment specific best management

practices to control nonpoint

pollution.

Temperature is an impor-

tant physical parameter for

aquatic life. Ambient monitor-

ing programs measure a single

temperature at the time of sam-

pling and not the range of tem-

peratures to which aquatic or-

ganisms are exposed. More data

are needed to characterize the

temperature regimes of streams

and the potential impacts to

aquatic life.

Bacteria are a major pollut-

ant in our waterbodies. It is im-

portant to be able to identify

primary sources of bacteria so

clean-up efforts can be success-

ful. A survey by DOE (Sargeant

1999) found no easy, low-cost

method for differentiating be-

tween human and non-human

sources of fecal bacterial con-

tamination. Quantifying the con-

tribution from each source is

still not possible. The most fre-

quently used and well-tested

source identification method is

genetic fingerprinting, matching

DNA in known sources to those

in the waterbody. This method

is expensive and usually only a

portion of the water samples can

be identified, but it can be effec-

tive for determining some of the

sources of fecal contamination

in a watershed.

The following paragraphs

outline some specific recommen-

dations for further actions to

improve water quality in

Snohomish County.

Monitoring: General

baseline data on chemical and

biological conditions are lack-

ing for the Skykomish River and

its tributaries, the lower

mainstem Snoqualmie, the

Pilchuck River and its tributar-

ies, and the Marshland water-

shed. Monitoring efforts should

be expanded to include more of

these systems.

Baseline data for spill as-

sessment: In the event of toxic

spills into our rivers and creeks,

baseline data on the biology and

chemistry of the waterbody are

essential for evaluating impacts.

Information on the benthic in-

vertebrate communities is espe-

cially useful for documenting

spills. SWM has begun a pro-

gram to collect baseline benthic

invertebrate samples. This pro-

gram should be systematically

expanded to include more

streams in the County.

Temperature: Continu-

ously recording temperature log-

gers should be added to the ex-

isting flow gages on North Creek,

Swamp Creek, upper Little Bear

Creek, North Fork Skykomish

River, North and South Forks of

the Stillaguamish River, and the

mainstem Stillaguamish River.

Temperature loggers should be

installed on all new stream flow

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Recommendations:

n Monitoring

n Baseline data for

spill assessment

n Temperature
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vation, areas of French Creek

with older septic systems, and

the Marshland hillsides.

Business outreach: A pro-

gram providing outreach and

technical assistance to busi-

nesses could reduce many toxic

pollutants identified in commer-

cial areas of the County. Parts

of the North, Swamp, Little

Bear, and Quilceda/Allen wa-

tersheds should be targeted for

these programs.

Education and outreach:

Education programs should be

targeted to address needs iden-

tified in water quality studies,

such as education in erosion

control for developers and en-

gineers, proper pet waste dis-

posal, and septic system main-

tenance. Outreach programs

should be expanded to provide

opportunities for businesses to

invest in stream restoration

projects and more opportuni-

ties for volunteer participation

in the native plant program.

Farming best manage-

ment practices: The

Snohomish Conservation Dis-

trict has conducted surveys in

the Stillaguamish and

Snohomish watersheds to iden-

tify farms with the potential for

causing water quality problems.

A stronger effort to develop and

implement farm plans in these

areas would significantly reduce

sources of bacteria, nutrients,

and sediment in streams.

Detention pond mainte-

nance: More frequent inspec-

tion and maintenance of

gages, such as the one currently

planned for the Pilchuck River.

Temperature loggers should also

be considered for Pilchuck

Creek, Woods Creek, and the

lower mainstems of the

Skykomish and Snoqualmie Riv-

ers.

Bacteria: In small sub-ba-

sins where bacteria levels are

high and multiple sources of

bacteria are present, further

testing may provide information

to direct cleanup efforts. To fo-

cus cleanup efforts, DOE rec-

ommends a survey of the land

uses and potential sources in

the watershed for bacteria

source identification. Surveys by

SWM and farm surveys by the

Snohomish Conservation Dis-

trict can provide information on

potential sources of bacteria in

watersheds. Genetic fingerprint-

ing, or matching DNA to known

sources, may be effectively used

for source identification in ar-

eas such as Cripple Creek in

the French Creek watershed or

sub-basins in the Stillaguamish.

Septic surveys: Septic sur-

veys can identify septic systems

with problems and provide tech-

nical assistance to homeowners.

Septic surveys should be tar-

geted for areas of special con-

cern, such as areas with high

water tables, wetlands and hy-

dric soils, and older systems.

Some of these areas include the

Marysville trough along the In-

terstate 5 corridor in the

Quilceda/Allen watershed, Stur-

geon Creek on the Tulalip reser-

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Recommendations:

n Bacteria

n Septic surveys

n Business outreach

n Education and

outreach

n Farming best

management

practices

n Detention pond

maintenance
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stormwater facilities would lead

to substantial water quality ben-

efits. SWM should continue to

implement and expand its pro-

gram to rehabilitate detention

facilities to more effectively filter

pollutants. Stormwater treat-

ment systems such as

biofiltration swales should be

incorporated into larger projects

to produce cleaner runoff. Moni-

toring of these projects is essen-

tial to evaluate the actual ben-

efits to streams. Properly

constructed and maintained

stormwater facilities provide ef-

fective removal of sediment, met-

als, petroleum, bacteria, and nu-

trients from runoff.

Stormwater runoff: The

County should emphasize the

use of improved technology to

treat stormwater runoff. In ad-

dition, a program to reduce im-

pervious surfaces in new con-

struction and existing urban

areas would reduce the volume

of runoff and loads of pollutants

reaching surface waters.

Enforcement : Current

County regulations prohibit dis-

charges that violate state water

quality standards and require

erosion control for construction

activities. Effective enforcement

of existing ordinances is neces-

sary to improve water quality.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Recommendations:

n Stormwater runoff

n Enforcement



132 THE STATE OF THE WATERS: WATER QUALITY IN SNOHOMISH COUNTY'S RIVERS, STREAMS & LAKES

○ ○ ○ ○ ○ ○

Protect
or Replant

Streamside Buffers

Vegetation in wetlands,

roadside ditches, and along

streams and rivers is important

in maintaining high water qual-

ity. Streamside vegetation pro-

tects aquatic life by providing

shade, food and cover for fish,

filtering pollutants from runoff,

and stabilizing streambanks to

reduce erosion. Property own-

ers can protect streams and lakes

by leaving a vegetative buffer

strip, planting native vegetation,

and fencing to restrict livestock

access to the stream. Keep lawn

clippings, trash, and pet wastes

out of stream corridors. Call Scott

Moore at the Surface Water Man-

agement Native Plant Program

at 425-388-3464 about partici-

pating in a planting or plant sal-

vage project. Contact the

Snohomish Conservation Dis-

trict at 425-335-5634 for infor-

mation about their annual native

plant sale.

few years ago, we

believed that most water

pollution came from businesses

and industries. Regulation, in-

formation, and treatment are

reducing the impacts from these

activities and have eliminated

many point sources.

However, most of our cur-

rent water quality problems

come from rapid population

growth and the cumulative im-

pact of all our daily activities,

known as non-point source pol-

lution. The following paragraphs

include information from the

Puget Soundbook (Kolb and

Boardman 1991) and describe

actions all of us can take to

improve water quality.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Get Involved!
Education &

Community Action

Learn about the watershed

where you live and educate

yourself in watershed issues.

Many community groups have

already organized activities and

projects to improve water qual-

ity. Our personal actions and

involvement in the public pro-

cess will determine the future

quality of our waters.

To help you protect your

own watershed, Snohomish

County Surface Water Manage-

ment offers Watershed Keep-

ers classes. Watershed Keepers

learn how to be stewards of their

streams and implement

changes. The nine session train-

ing series includes community

service that will promote water-

shed protection. If you are in-

terested in becoming a Water-

shed Keeper, call Suzi Wong

Swint or Roger Kelley at 425-

388-3464.

Surface Water Management

conducts a Lakes Management

Program where citizen volun-

teers monitor the water quality

of their lakes. If you are inter-

ested in monitoring the lake

where you live, call Heidi

Reynolds or Gene Williams at

425-388-3464.

To report a water quality

violation, call the Department

of Ecology at 425-649-7229. To

report a hazardous waste spill,

call DOE�s 24-Hour Spill

Hotline at 425-649-7000.

A

What We Can Do To
Improve Water Quality
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○ ○ ○ ○ ○ ○ ○ ○

Conserve
Energy &

Water

Insulate your water heater,

caulk your windows, and insu-

late your home to reduce energy

demand and the need for new

dams on rivers and streams.

Dams introduce dramatic

changes in both upstream and

downstream plant and animal

habitats and inhibit salmon from

swimming upstream.

Conserving water at home

and in the office can reduce the

volume of water that must be

treated by a sewage treatment

plant or septic system. Water

conservation protects streams

by reducing the need for diver-

sions and maintaining water

flows, which support abundant

aquatic life.

○ ○ ○ ○ ○ ○

Reduce
Automobile Use

& Automobile Wastes

Vehicles are one of the big-

gest contributors to water pol-

lution. Drive your car less by

joining car pools, using public

transportation, riding bicycles,

and choosing to live close to

your daily activities. Driving fuel-

efficient cars with low emissions

conserves energy and reduces

pollution. Maintain your car to

prevent leaks in oil, fuel, brake,

and cooling systems. Recycle

used motor oil and antifreeze,

and never put oil or other auto-

motive products into a storm

drain. If you repair your car at

home, prevent oil, antifreeze, or

other fluids from contacting the

ground by using drip pans and

disposing of the fluids properly.

Have a spill kit on hand in the

case of any unexpected leaks.

Car washing contributes

high levels of phosphorus, met-

als, petroleum products, and

sediment to streams and lakes.

Wash your car at a commercial

car wash that treats wastewa-

ter, or better yet, find one that

recycles, reuses, and then treats

wastewater . If you do choose to

wash your car at home, use a

phosphorus-free detergent and

wash on a lawn where water

will not run directly to a stream

or lake..

○ ○ ○ ○ ○ ○ ○ ○ ○

Maintain a
Healthy Yard

Minimize turf area by plant-

ing native trees, plants, and

groundcovers. These plants will

need less attention than lawns

and will grow without the use of

fertilizers, pesticides, or extra

watering. In periods of dry

weather, the impact of water de-

mand affects the flow in area

rivers and streams; reduce your

usage during these times.

Maintain lawn areas to re-

duce runoff by properly adjust-

ing your lawn mower. Because

mowing height determines the

depth of roots and the density

of grass shoots, the correct mow-

ing height is an important fac-

tor in the formation of healthy

turf. Healthy turf holds rainwa-

ter, filters sediments and chemi-

cals and requires less frequent

watering. Mowing height for

most grasses should be about

1-1/2 inches. Using an electric

mulching mower will reduce fuel

use and return some of the plant

nutrients to the soil. Maintain-

ing your lawn through proper

mowing will keep it looking

healthy without the use of fertil-

izers or pesticides.

If your property borders a

Native Growth Protection Area,

stream, lake, or conservation

area, maintain buffer vegetation.

A buffer will help filter run-off

before it enters a waterbody and

will provide habitat for birds and

other animals.

Pet wastes are a major con-

tributor of bacteria to local wa-

ters. It is important to clean up

after your pet, even in your own

yard. Hobby livestock should not

be allowed in or along streams,

and keep manure from reaching

streams and ditches.
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Get

tank

pumped

○ ○ ○ ○ ○ ○ ○ ○

Use Less
Household

Hazardous Wastes

Reduce your use of lawn

fertilizers, pesticides, and her-

bicides. Choose water-based

paint over oil-based paint and

rinse brushes and pans in an

area where the paint will not

run into the storm drain system

or a stream. Dispose of hazard-

ous wastes during special col-

lection days or by bringing con-

tainers to a hazardous waste

disposal center, rather than in

your regular garbage pickup or

down storm drains. Contact

Snohomish County Public

Works Solid Waste Manage-

ment at 425-388-3425 for more

information on disposal.

You can replace many toxic

household cleaners with a few

non-toxic ones, such as vinegar

and baking soda. Detergents are

one of the most-used home

cleaning products and many

contain phosphorus levels as

high as 13 percent. Phosphorus

causes problems in streams and

lakes by acting as a fertilizer

and stimulating plant growth.

Check the phosphorus content

of detergents and buy only low

phosphorus products.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Maintain Your
Septic Tank

Septic systems have limited

lifetimes, but regular mainte-

nance keeps your septic system

functioning longer. If you have a

septic system, inspect it annu-

ally and have the tank pumped

every 2-3 years to prevent fail-

ure. Reducing your water usage

will reduce the amount of water

that the system must handle,

extending its life. Protect your

drainfield from damage from ve-

hicles or large tree roots. If you

suspect that your septic system

may be failing, have it evaluated

right away. Contact the

Snohomish Health District at

425-339-5200 for more infor-

mation about septic system

maintenance and a list of certi-

fied pumpers.
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Glossary of Terms

Ambient monitoring - Monitor-

ing that is done to determine

existing environmental con-

ditions or pollution levels in

the environment and acts as

a baseline for comparison

with future conditions.

Beneficial uses - Activities that

use water, such as swim-

ming or fishing that are de-

fined in the Washington

State Water Quality Stan-

dards.

Benthic organisms - organisms,

usually invertebrates, that

live in or on the bottom of a

body of water.

Best management practice

(BMP) - A practice, structure,

or management style that is

designed to protect water

quality by controlling erosion,

runoff, nutrients, pesticides,

or other contaminants.

Bioaccumulation - the process

by which a contaminant ac-

cumulates in the tissues of

an organism. For example,

certain chemicals in food

eaten by a fish tend to accu-

mulate in its liver and other

tissues.

Biodegradation - The conversion

of organic compounds into

simpler compounds through

biochemical activity. Toxic

compounds can sometimes

be converted into nontoxic

compounds through biodeg-

radation. In some cases com-

plex compounds are first

converted into intermediate

substances that can be more

toxic than the original sub-

stance.

Biofiltration - The use of plants

to filter contaminants and

sediment out of stormwater.

Biomagnification - The process

by which concentrations of

contaminants increase or

magnify as they pass up the

food web such that each

animal in the food web has

higher tissue concentrations

than did its food. For ex-

ample, concentrations of cer-

tain contaminants can in-

crease as they are passed

from plankton to herring to

salmon to seals.

Buffer strip - An intact vegetated

corridor along a stream or

lake.

Channelization - Straightening

of a stream or dredging of a

new channel to which the

stream is diverted.

Channel stability - A measure

of the resistance of a stream

to erosion that determines

how well a stream will ad-

just to and recover from

changes in flow or sediment

transport.

Contaminant - A substance that

is not naturally present in

the environment or is present

in amounts that can, in suf-

ficient concentration, ad-

versely affect the environ-

ment.

Conductivity - A measure of the

ability of a solution to carry

an electrical current depen-

dent on the total concentra-

tion of ionized substances

dissolved in the water.

Cumulative effects - The com-

bined environmental im-

pacts that accrue over time

from a series of similar or

related individual actions,

contaminants, or projects.

Although each action may

seem to have a negligible



137GLOSSARY

impact, the combined effects

can be severe.

Deposition - The settlement or

accumulation of material out

of the water column and onto

the stream bed. Deposition

occurs when the energy of

flowing water is unable to

support the load of sus-

pended sediment.

Detention - The process of col-

lecting and holding back

stormwater for delayed re-

lease to streams or rivers.

Discharge, direct or indirect -

The release of wastewater

or contaminants to the envi-

ronment. A direct discharge

of wastewater flows directly

into surface waters while an

indirect discharge of waste-

water enters a sewer sys-

tem.

Dissolved oxygen - Oxygen that

is dissolved in water and

therefore available for fish

and other aquatic animals

to use. If the amount of dis-

solved oxygen in the water

is too low, then aquatic ani-

mals may avoid the water

or die. Wastewater and

naturally occurring organic

matter contain oxygen-de-

manding substances that

consume dissolved oxygen.

Ecosystem - A community of liv-

ing organisms interacting

with one another and with

their physical environment,

such as a forest, lake,

stream, or estuary. Damage

to any part of a complex sys-

tem may affect the whole. A

watershed ecosystem can

be thought of as the sum of

organisms living in rivers,

streams, lakes, wetlands,

riparian areas, and uplands.

Effluent - The liquid that flows

out of a facility or a house-

hold into a water body or

sewer system.

Ephemeral stream - A water-

course that flows briefly only

in direct response to precipi-

tation in the immediate lo-

cality, and whose channel

is at all times above the wa-

ter table.

Epilimnion - the uppermost,

warmest, well-mixed layer

of water in a lake during

summertime stratification

Erosion - The wearing away of

land surface by wind and

water. Erosion can occur

naturally and by land use

activities such as clearing

for timber, development,

road building and farming.

Eutrophication - The process

by which a water body, usu-

ally a lake, builds up excess

nutrients resulting in algae

blooms and low water clar-

ity. This is a natural aging

process in lakes, but it may

be accelerated by human

activities.

Fecal coliform bacteria - Fecal

coliform bacteria are bacte-

ria that are found in the in-

testinal tracts of mammals.

The presence of high num-

bers of fecal coliform bacte-

ria in a water body can indi-

cate the recent release of

untreated wastewater or the

presence of animal feces.

These organisms may also

indicate the presence of

pathogens that are harmful

to humans. High numbers

of fecal coliform bacteria

therefore limit beneficial

uses of a water body such

as swimming and shellfish

harvesting.

Groundwater - Underground

water supplies stored in

aquifers. Groundwater is

created by rain, which soaks

into the ground and flows

down until it is collected at a

point where the ground is

not permeable. Wells tap

groundwater for use.

Habitat - The specific area or

environment in which a par-

ticular type of plant or ani-

mal lives. An organism�s

habitat must provide all of

the basic requirements for

life. Typical habitats in wa-

tersheds include wetlands,

deep or shallow lakes, fast

or slow moving streams, ri-

parian areas, or rivers.
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Hardness - The total concentra-

tion of calcium and magne-

sium ions expressed as mg/

l calcium carbonate. As

hardness in water de-

creases, the toxicity of met-

als increases.

Herbicide - A substance used to

destroy or inhibit plant

growth or vegetation.

Hydrologic cycle - The continual

cycling of water between the

land, sea, and atmosphere

through evaporation, con-

densation, precipitation, ab-

sorption into the soil, and

stream runoff.

Hypolimnion - the lower, cooler

layer of water in a lake dur-

ing summertime stratifica-

tion

Impervious - A surface that can-

not easily be penetrated. For

instance, rain does not

readily penetrate asphalt or

concrete pavement.

Insecticide - A substance that

is used to kill insects.

Intermittent stream - A water-

course that flows only at cer-

tain times of the year, re-

ceiving water from springs

or surface sources.

Land use - The way land is de-

veloped and used in terms

of the types of activities al-

lowed, such as agriculture,

residences, or industries.

Certain types of pollution

problems are often associ-

ated with particular land use

practices, such as sedimen-

tation from construction ac-

tivities.

Leachate - Water or other liquid

that has washed or leached

from a solid material, such

as a layer of soil or debris.

Leachate may contain con-

taminants that can pollute

surface or groundwaters.

Loading - The total amount of

material entering a system

from all sources. A pollutant

load is the total amount of a

particular contaminant car-

ried by a stream or river.

Mainstem - The main channel of

a stream, river, or estuary.

Mesotrophic water body - A wa-

ter body classified midway

between oligotrophic and

eutrophic. It is characterized

by moderate amounts of nu-

trients entering the water

body, a moderate number of

shoreline aquatic plants,

and occasional plankton

blooms.

Metalimnion - the layer of lake

water between the epilim-

nion and hypolimnion; wa-

ter temperature and density

change rapidly in this zone

Metals - Metals are elements

found in rock and minerals

that are naturally released

to the environment by ero-

sion, as well as generated

by human activities. Certain

metals, such as mercury,

lead, copper, zinc, and cad-

mium, are of environmental

concern because they are

released to the environment

in excessive amounts by

human activity. They are

generally toxic to life at cer-

tain concentrations. Since

metals are elements, they

do not break down in the

environment over time and

can be incorporated into

plant and animal tissue.

National Pollutant Discharge

Elimination System

(NPDES) - A part of the fed-

eral Clean Water Act, which

requires certain dischargers

of stormwater and waste-

water to obtain discharge

permits which are adminis-

tered by the Department of

Ecology.

Nephelometric Turbidity Units

- Turbidity units measured

by a nephelometer, which

measures light transmitted

through or reflected by a

water sample.

Nitrate - A nutrient, which is a

stable form of nitrogen. Ni-

trate sources in surface wa-

ters are human and animal

wastes and fertilizers.
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Nonpoint source pollution -

Pollution that enters water

from dispersed and uncon-

trolled sources, such as sur-

face runoff, rather than

through pipes. Nonpoint

sources such as forest prac-

tices, agricultural practices,

on-site sewage disposal, or

road runoff may contribute

pollutants to surface water.

The cumulative effects of

nonpoint source pollution

can be significant.

Nutrients - Essential chemicals

needed by plants or animals

for growth. If other condi-

tions are optimal, excessive

amounts of nutrients can

lead to degradation of wa-

ter quality by promoting

growth, accumulation, and

subsequent decay of plants,

especially algae. Some nu-

trients can be toxic to ani-

mals at high concentrations.

Oligotrophic water body - A

water body characterized by

few nutrients entering the

water body, very good wa-

ter clarity, few to no shore-

line aquatic plants, and

rarely any plankton blooms.

Perennial stream - A water-

course that flows continu-

ously throughout the year

and whose upper surface

generally stands lower than

the water table in the area

adjacent to the watercourse.

Pesticide - A general term used

to describe chemical sub-

stances that are used to de-

stroy or control pest organ-

isms. Pesticides include

herbicides, insecticides, al-

gicides, and fungicides.

Many of these substances

are manufactured and are

not naturally found in the

environment.

pH - The concentration of hydro-

gen ions that measures the

degree of alkalinity or acid-

ity of a solution. Neutral

water has a pH of 7, while a

higher pH indicates alkaline

water and a lower pH indi-

cates acidic water. The pH

of water influences many of

the types of chemical reac-

tions that will occur in it. For

instance, a slight decrease

in pH may greatly increase

the toxicity of cyanides, sul-

fides, and most metals. A

slight increase may greatly

increase the toxicity of am-

monia.

Phosphorus - A nutrient in sur-

face water that comes from

fertilizers, human and ani-

mal wastes, and cleaning

preparations.

Point source - A source of pol-

lutants from a single point

such as a pipe. The dis-

charge pipe from a waste-

water treatment plant or a

factory is a point source.

Pollutant - A contaminant that

adversely alters the physi-

cal, chemical, or biological

properties of the environ-

ment. As defined in the fed-

eral Clean Water Act, pollut-

ant means dredged spoil,

solid waste, incinerator resi-

due, sewage, garbage,

chemical waste, biological or

radioactive materials, heat,

sediment, and industrial,

municipal, and agricultural

waste discharged into wa-

ter.

Pool - A type of stream habitat

often following a rapids or

riffle, which is relatively

deep with slowly moving

water.

Riffle - A fast section of a stream

where shallow water races

over cobble and gravel.

Riffles usually support a

wider variety of bottom or-

ganisms than other stream

habitats.

Riparian area - The area be-

tween a stream or other

body of water and the adja-

cent upland identified by soil

characteristics and distinc-

tive vegetation. It includes

wetlands and those portions

of floodplains and valley bot-

toms that support riparian

vegetation.
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Runoff - Water that runs off the

land in sheet flow, in rivu-

lets, or in defined water-

courses. Runoff from land

impacted by human use

may carry contaminants to

surface waters.

Secchi disk - A 20-25 cm disk

that is used to measure the

transparency of water.

Sediment - Material suspended

in or settling to the bottom of

a liquid, such as the sand

and silt carried in a stream

or river.

Storm drain - A system of gut-

ters, pipes, or ditches used

to carry stormwater from

surrounding land to water

bodies.

Stratification - the layering of

lake water caused by differ-

ences in temperature and

density; stratification is typi-

cal of most deep lakes dur-

ing summer

Stream corridor - A stream and

its banks.

Substrate - The bottom material

of a water body, such as

mud, sands, gravel, or

cobble. Different aquatic or-

ganisms are usually associ-

ated with particular sub-

strate types.

Surfactants - A component of

detergents, which are the

wetting agents that cause

foaming. Surfactants in sur-

face waters are toxic to

aquatic life and often require

a long time before bacteria

degrade them.

Total suspended solids (TSS) -

The weight of particles that

are suspended in waters.

Suspended solids in water

reduce light penetration in

the water column, clog the

gills of fish and inverte-

brates, and are often asso-

ciated with toxic contami-

nants because organics and

metals tend to bind to par-

ticles.

Toxicity, acute - Any toxic ef-

fect that is produced within

a short period of time, gen-

erally 4 days or less. Al-

though the effect most fre-

quently considered is death,

the end result of an acute

affect could be any harmful

biological effect.

Toxicity, chronic - Any toxic

effect on an organism that

results after exposure of long

duration. The end result of a

chronic effect can be death

although the usual effects

are sublethal, such as re-

duced reproduction or

growth.

Trophic State - the degree of

eutrophication in a lake,

ranging from oligotrophic to

mesotrophic to eutrophic

Turbidity - Relative water clar-

ity measured by the extent

to which light passing

through water is reduced

due to suspended materials.

Plankton, carbon particles,

and soluble colored organic

compounds as well as sus-

pended sediment affect tur-

bidity.

Watershed - The geographic re-

gion within which water

drains into a particular river,

stream, or body of water. A

watershed includes hills,

lowlands, and the body of

water into which the land

drains.

Sources: Hamilton et al. 1984,

LaMotte 1992, U.S. Dept.

Agriculture 1989.
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