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3 Protecting Water One Neighborhood at a Time 

Module 3:  Protecting Water One Neighborhood at a Time 
 
Learning Objectives:  

1. Students will recall how urbanization affects water quality and quantity. 
2. Students will understand where water is wasted or overused in and 

around the home, and learn ways to use water more wisely. 
3. Students will understand the difference between sanitary sewer and septic 

water management, and how storm drain water is managed. 
4. Students will be able to identify outdoor household practices that threaten 

water quality and learn alternative practices to protect streams and rivers. 
5. Students will be able to answer the question, “What can I do in my own 

neighborhood to reduce impacts to my watershed?”   
 
Presentation Outline.......................................................................................... iii 
 
Presentation Slides and Speaker Notes (30-45 min)........................................1 
 
Classroom Activities ........................................................................................35 

• Activity 1 (30-45 min): Neighborhood Scenarios (includes handout: 
Talking to Your Neighbors about Water Protection and Conservation) 

• Activity 2 (45 min): Stewardship Slogans 
 

Homework Assignments ..................................................................................43 
• Activity 1 (60-90 min): Home Runoff Map 
 

Optional Activities: 
• Activity 1: Tour a low impact development neighborhood to learn about 

runoff reduction and vegetated swales. 
• Activity 2: Guest lecture on sustainable landscaping/yard care/gardening 
• Activity 3: Guest lecture on household chemicals/pesticides 
• Activity 4: Tour a wastewater treatment facility or bio-solids facility 
 

Resource List .............................................................................................................. 47 
 
Additional Reading ...........................................................................................51 

• USGS Pesticide Study 
• How to Get Rid of Stuff You Don’t Want or Need  
• Smart Watering 
• Properly Managing Your Septic Tank System 
• Pipeline - Septics 
• Your Yard and Water Quality: Simple Things Gardeners Can Do To 

Prevent Water Contamination 
• Protecting Water Quality form Urban Runoff 
• Low Impact Development 
 

Participant Evaluation (10 min)......................................................................105 
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Presentation Outline 
 
1) Introduction 

a) Review impacts of urbanization/rural development on hydrologic cycle – 
comparative diagram noting both quality and quantity. 

b) Briefly review factors contributing to compromised water quality (heavy metals, 
toxic chemicals, sediment, nutrients, detergents, pathogens) and quantity 
(wasteful water use) 

c) Point out local relevance (we DO make a difference as households and 
individuals) 

d) Introduce approach to presentation 
i) Water Quantity: Use and overuse in and around the home 
ii) Water Quality 

(1) Sewer versus storm drain 
(2) Outdoor runoff 
 

2) Water Quantity 
a) Indoor uses and ways to conserve 

i) Show use table broken down by room (note leaks) 
ii) Good water use practices room by room 

(1) Kitchen 
(2) Bath 
(3) Laundry 

iii) Potential water savings with these practices 
(1) Revised water use table when “smart practices” are used 
(2) Conservation economics (money savings) 

b) Outdoor uses (wasteful/inefficient practices) 
i) 50-70% of home water used outdoors 
ii) Good water use practices 

(1) Landscape watering (how, when, mulch, plant choice) 
(2) Lawn watering (how, when, how big) 
(3) Other uses (driveways, cars) 
 

3) Water Quality: what hurts and what helps? 
a) What goes down the drain 

i) Differentiate sanitary sewer and storm drain (only sewer is treated!) 
(1) Different types of sewer and storm drain systems 

ii) Very basics of water treatment, where it ends up, and WHY it matters what 
we put down the drain 
(1) Ultimately affects functioning of wastewater treatment 
(2) Can be discharged into Puget sound  
(3) Can contaminate biosolids (heavy metals) 
(4) Can overflow directly to streams 
(5) How septic is different (very briefly) 

b) What about the water that isn’t treated…. The runoff in the storm drain? 
i) Two-pronged problem 

(1) Excess water running off the landscape 
(a) Impermeable surfaces 
(b) Over use (already covered) 

(2) Particles and chemicals carried in the water 
(a) Sediment (erosion) 
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(b) Toxic chemicals (from both use and improper disposal) 
(i) Pesticides 
(ii) Detergents 
(iii) Automotive 

(c) Nutrients and pathogens 
(i) Fertilizers 
(ii) Animal wastes 
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Protecting Water 
One Neighborhood at a 

Time

Developed by Tara Zimmerman, MS

WSU King County Extension

Speaker Notes:
Introduce module topics : 
• Protecting water quantity and quality
• Specific impacts and remedies for household scale

References:
Photo courtesy of A. Smith, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Graphic reproduced from the Sacramento Bee, 2004.

NOTE: For best results, print this slide as a full page for students to 
keep; text is too small if printed as a partial page.

Speaker Notes:
Remind students of runoff differences between developed vs. natural surfaces; 
Highlight the following:
• Runoff volume
• Peak flow

•Urban – peaks quickly with higher volume
•Rural – less severe, slower

• Filtration
• Urban runoff fast and dirty
• Rural/natural stormwater slowly percolates; is cleaned as it filters 
through soil

Additional Information:
See Additional Reading: Protecting Water Quality from Urban Runoff
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Factors Contributing to Compromised 
Water Quantity and Quality

• Excessive Use: may 
increase runoff, and increase 
stream flows; on large scale can 
damage riparian areas; wasted 
resource

• Sediment: harmful to aquatic 
habitats; detrimental to fish 
reproduction

• Toxic chemicals: harmful 
to many life forms

• Heavy metals: toxic to 
wildlife, fish, and humans

Photo courtesy of J. Vanuga, USDA-NRCS

Speaker Notes:
This slide and the next review HOW these factors cause harm.
Instructor may also add examples of sources, or solicit from class.  (Sources 
to be covered in detail throughout presentation)
Sources include:
• Excessive Use: watering, car washing, high flow fixtures, leaks, etc.
• Sediment: erosion, bare soil, etc.
• Toxic Chemicals: garden pesticides, PPCP (pharmaceuticals and personal 
care products)
• Heavy Metals: industrial (atmospheric deposition on the ground); automotive

References:
Photo courtesy of J. Vanuga, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Factors Contributing to Compromised 
Water Quantity and Quality Cont.

• Detergents: effects similar 
to those of nutrients; can be toxic; 
cause foaming

• Nutrients: encourage excess 
algae; when algae dies and 
decomposes, dissolved oxygen is 
greatly reduced, harming fish

• Pathogens: harmful to 
humans and other animals

Photo courtesy of  T. Zimmerman, WSU King County Extension

Speaker Notes:
Sources Include:
Detergents: outdoor washing, car washing
Nutrients: garden fertilizer, animal waste
Pathogens: animal waste
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Local Household Impacts on Water 
Quality

• 23 pesticides found in King County streams during 
rainstorms (USGS, 1999)

• 5 insecticides above recommended max concentration limits for 
protection of fish

• Household use part of problem

• Local study found domestic pet waste the major source of 
bacteria in Piper’s Creek, Seattle (City of Seattle, Herrera 
Environmental Consultants, Inc. 1993)

• Impermeable surfaces (pavement, rooftops) result in nearly 
100% runoff

Speaker Notes:
Instructor may introduce slide by acknowledging that we often blame impacts 
on larger polluters, but individual households ARE part of the problem.

Additional Information:
See Additional Reading: USGS Pesticide study, 1999

References:
City of Seattle (1993).  Pipers Creek Bacteriological Source Tracking Investigation.  Prepared 
by Herrera Environmental Consultants, Inc. and University of Washington Department of 
Environmental Health for Seattle Engineering Department, Drainage and Wastewater Utility. 
Seattle, WA.
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What are the issues?

• Water Quantity

• Water Quality

Sewer versus storm drain 
versus septic

Outdoor runoff

Speaker Notes:
Introduce the focus of this presentation.

We will cover 3 main areas:
• Water Quantity: in terms of excessive use/waste, and easy ways to 
conserve
• Water Quality:

•Wastewater: sewer vs. stormwater vs. septic
•Water Quality Protection: specific to urban runoff
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Where does the water 
go inside the house?

Daily indoor per person water use in the typical 
single family home with no water-conserving 

fixtures is 73 gallons.  

Here is how it breaks down…

References:

Data source: American Water Works Association, http://www.awwa.org/
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2.2%1.5Other Domestic Uses
99.9%72.6 GallonsTotal Use

15.7%11.1Faucets
13.7%10.0Leaks
1.7%1.2Baths
26.7%20.1Toilets
1.4%1.0Dishwashers
21.7%15.1Clothes Washers
16.8%12.6Showers

% of Total Daily 
Use 

Gallons per 
Capita

Use

Speaker Notes:
Walk audience through table
• Highlight toilet, washer, shower, leaks

References:

Data source: American Water Works Association, 1999 Residential Water Use Summary, 
http://www.awwa.org/
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Smart Practices: Kitchen

• Repair dripping/leaking faucets

• Only run dishwasher when it is completely full and do 
not pre-rinse

• If washing by hand, turn the water off and use a basin

• Keep cold water in the refrigerator

• Defrost food in the refrigerator

Speaker Notes:
• Keep cold water in the refrigerator: to avoid letting the water run for long 
periods until it is cold.
• Defrost food in the refrigerator: instead of under running water.
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Smart Practices: Bathroom
• Check all faucets, pipes, and toilets for leaks

• Install water saving shower heads

• Take shorter showers

• Use less water in the bath

• Install a low-flow toilet

• Don’t use the toilet as a wastebasket

• Install high efficiency, low-flow faucet aerators

• Turn off the water when shaving/brushing teeth

3   Protecting Water One Neighborhood at a Time
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Smart Practices: Laundry

• Wash full loads of laundry 
or adjust the water level

• Consider upgrading to a 
front-loading machine which 
uses ½ the water
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3.1%     (2.2%)1.5      (1.5)Other Domestic 
Uses

47.9 (72.6)Total Use

21.9%   (15.7%)10.8    (11.1)Faucets
10.1%   (13.7%)5.0      (10.0)Leaks
2.4%     (1.7%)1.2      (1.2)Baths
2.0%     (1.4%)1.0      (1.0)Dishwashers
19.3%   (26.7%)9.6      (20.1)Toilets
21.4%   (21.7%)10.6    (15.1)Clothes Washers
21.1%   (16.8%)10.0    (12.6)Showers

% of Total Daily 
Use

Gallons per 
Capita

Use

Speaker Notes:
Walk audience through table
• Note that the numbers now represent water use when “smart practices” are 
used (old numbers are in parentheses).

References:

Data source: American Water Works Association, 1999 Residential Water Use Summary, 
http://www.awwa.org/
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Conservation Economics
If all U.S. households installed water-saving 

features….

• Water use would decrease by 30%, saving an 
estimated 5.4 billion gallons/day

• This would result in dollar-volume savings of $11.3 
million per day, or more than $4 billion per year

Speaker Notes:
This slide converts savings to dollars.  Though for many saving water for the 
environment or for our future use is important, for others money is the bottom 
line.

References:

Data source: American Water Works Association, 1999 Residential Water Use Summary, 
http://www.awwa.org/
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What about outside the house?
• On average, 50 to 70 % 

of home water is used 
outdoors for watering 
lawns and gardens

• A typical garden hose 
delivers 5 gallons per 
minute

Photo courtesy of  L. Betts, USDA-NRCS

Speaker Notes:
A lot of this water is lost to pavement and evaporation, especially when 
watering during the heat of the day.

References:
Photo courtesy of L. Betts, USDA-NRCS, http://photogallery.nrcs.usda.gov/

Data source: American Water Works Association, 1999 Residential Water Use Summary, 
http://www.awwa.org/
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Smart Landscape 
Watering

• Choose plants with low water 
demands

• Use drip irrigation or soaker 
hose 

• Water early morning or 
evening for low evaporation

• Irrigate plants not pavement
• Collect roof runoff for irrigation
• Top dress plantings with mulch 

to retain soil moisture

Photo courtesy of R. 
Nichols, USDA-NRCS

Photo courtesy of T. Zimmerman, 
WSU King County Extension

Additional Information:
See Additional Reading: Smart Watering

References:
Photo courtesy of R. Nichols, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Smart Lawn Watering

• Water early morning or evening 

• Water deeply but infrequently

• Adjust sprinkler – lawn not 
pavement

• Reduce lawn size

• Consider allowing lawn to go 
dormant

• Use mulching mower Photo courtesy of City of Olympia

Speaker Notes:
If homeowners choose to let lawn go dormant, they can use this sign to 
explain their choice. 

Smart Watering:
• Deep, infrequent watering encourages deep root growth.
• “Dormant” lawn means not watering in summer (dry season) and allowing 
lawn to brown.  This is not appropriate for high traffic areas, dormant lawn is 
not as resilient to damage as growing lawn, but will recover when rains return.
• Mulching mower returns clippings to the lawn; helps retain nutrients and 
water.
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Smart Water Use

• Sweep driveways and 
sidewalks

• Use commercial car wash

Speaker Notes:
• Sweep instead of hosing down paved surfaces (saves water and protect 
water quality from the debris and from the atmospheric deposition on paved 
surfaces.
• Commercial car wash uses 20 gallons of water; home car wash uses 150 
gallons.
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Water Quality – What hurts and what 
helps?

Down the drain…

Photos courtesy of T. Zimmerman, WSU King County Extension

Speaker Notes:
Switch gears to Water Quality.

There are 2 avenues of wastewater from households:
• Sanitary sewer (household drain) or septic system
• Storm drain

Sanitary sewer and septic are TREATED, storm drains often spill directly to 
waterways (others are stored in stormwater detention ponds)

3   Protecting Water One Neighborhood at a Time
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Sewer and Storm Drain Systems

Graphics reproduced from King County
Department of Natural Resources & Parks

Speaker Notes:
• Combined System (top): 1800’s to 1940’s; full system (storm and sewage) 
dumps to water bodies
• Combined System (left): Beginning in 1950’s in Seattle area, systems 
combined and all treated.  Overflow during storm events directly to water 
bodies, including sewage.  System still present in parts of older cities like 
Seattle
• Separated (right): Stormwater flows directly to water bodies.  Only 
stormwater overflows and is NEVER treated. (some are detained in 
stormwater ponds and are partially treated)

Focus on issues with separated system; importance of caution with storm 
drains.

But first, some basics of water treatment…

References:
Graphics reproduced from King County Department of Natural Resources & Parks Water & 
Land Resources Division GIS, Visual Communications & Web Unit
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Very basics of water treatment in Seattle 
vs. water treatment on septic system

• Screen debris

• Settle solids

• Bacterial action with aeration

• Chlorine disinfection

• Expelled through deep outfall 
in Puget Sound

• Water to underground tank 
on-site

• Solids sink (sludge), oils float 
(scum), water flows out to 
drain field

• Soil microbes provide final 
treatment

• Periodic tank pumping 
required

Treatment Septic

Speaker Notes:
Very simplified list of steps; important to think about types of things that should 
NOT go into sanitary sewer or septic:
• Non-biodegradables (no dental floss, fem. Hygiene, plastic etc.)
• Solvents
• Trash

Only things that should go down are:
• TP
• Biodegradable food: in garbage disposal, though high disposal use is very 
hard on water treatment system; compost is better.  Garbage disposal loads 
septic systems and cause more frequent pumping needs.
• Human waste
If audience is composed of primarily septic system users, elaborate on system 
care.  

Additional Information:
See Additional Reading: How to get rid of stuff you don’t want or need
See Additional Reading: Properly Managing Your Septic Tank System
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What about water that isn’t treated at all?

The runoff in the storm drain goes directly to 
streams and water bodies

Two-pronged Problem:
• Excess water running off the 

landscape

• Particles and chemicals carried 
in the water

Photo courtesy of J. Vanuga, USDA-NRCS

References:
Photo courtesy of J. Vanuga, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Graphic reproduced from King County DNRP Solid Waste Division

Speaker Notes:
Start with excess water running off the landscape; partly due to impermeable 
surfaces (refer to diagram), and partly due to overuse of water.

High levels of runoff can lead to 
• Reduced groundwater recharge
• Increased peak river flows, which can damage river channels and habitats

3   Protecting Water One Neighborhood at a Time

22



Impermeable 
surfaces

• Driveways

• Patios

• Roofs

• Compacted 
soils

Photo courtesy of L. Betts, USDA-NRCS

Speaker Notes:
A place to start: reduce runoff quantity to protect stream quality and habitat 
value.

References:
Photo courtesy of L. Betts, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Photo Courtesy of Puget Sound Action Team

Use permeable building materials when possible to reduce 
total paved/impermeable surface area of property

Speaker Notes:
This photo shows permeable pavement design for overflow parking area.

Can discuss Low Impact Development strategies.  These may be drastic 
changes:
• Install a green (living) roof
• Remove paved surfaces, etc.

Or may be more simple changes:
• Use more landscaping and mulching to capture water
• Reduce lawn size (typical lawns are not very permeable; better than 
pavement but not as good as other plantings for water infiltration)
• Replace pavement with permeable materials, such as gravel
• Collect water from impermeable roofs in rain barrels for use in landscape 
(this is especially useful if installed in series; one barrel is too small to make 
significant impact)

Additional Information:
See Additional Reading: Low Impact Development
See Resource List: LID manual
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Particles and chemicals carried in the 
water

Photo courtesy of Rogue Valley Council of Governments

• Sediment

• Toxic Chemicals
• Pesticides
• Detergents
• Automotive

• Nutrients
• Fertilizer
• Animal waste

Speaker Notes:
2nd ‘prong’ of stormwater problem is pollution carried to streams.
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Preventing Sediment 
& Soil Erosion

• Install plants in bare areas

• Use mulch to cover bare 
soil

• Preserve existing trees 
and shrubs; install new to 
prevent erosion

• Plant cover crops in empty 
garden beds

Photo courtesy of  J. Archambault, USDA-NRCS

Speaker Notes:
Sedimentation is preventable at the household level: protect your yard against 
erosion.

References:
Photo courtesy of  J. Archambault, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Toxic Chemical 
Release (pesticides)

• Apply IPM approach 
• Select resistant plants
• Tolerate some damage
• Choose non-chemical 

prevention and control

Photo Courtesy of OSU Extension

Photo courtesy of Pest Free US

• Avoid scheduled preventative       
pesticide applications
• Avoid pesticides with high 
water solubility/soil mobility
• Avoid “weed and feed” products

Speaker Notes:
IPM Examples:
• Photo 1: Copper tape is safe slug and snail deterrent; like small electric 
shock when touched by slug.
• Photo 2: Floating row cover used to protect sensitive garden plants (or 
crops) from insect damage.  

Preventative application harms beneficial organisms as well as pests; 
beneficials take longer to recover, pests adapt quickly and get worse.
Weed and feed is pesticide and fertilizer mix.  Only apply the needed product.  
If lawn is 10% weeds and Weed and Feed is applied, pesticide is applied to 
whole lawn, wasting 90%.

Additional Information:
See Additional Reading: Your Yard and Water Quality: Simple Things 
Gardeners Can Do To Prevent Water Contamination

References:
Photo courtesy of Pest Free US, http://www.pestfreeus.com/
Photo courtesy of Gardening with Composts, Mulches, and Row Covers, Oregon State 
University Extension Circular 1247 (Oregon State University, Corvallis), reprinted May 2003.
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References:
Poster graphic reproduced from Water Quality Consortium (Puget Sound Action Team, 
Department of Ecology, King County, and the cities of Bellevue, Seattle, and Tacoma).  
Available at:
http://www.psat.wa.gov/Programs/Pie_Ed/Water_Ed_Materials.htm
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Preventing Toxic 
Chemical Release 
(detergents)

• Wash car in commercial car 
wash; many treat their 
wastewater and re-use it (just 
ask!)

• If you wash at home, wash over 
lawn or other permeable surface

• Use less or no soap; avoid 
phosphates

• Use only water-based, 
biodegradable detergents (or just 
water and a stiff brush) on decks 
and patios

Speaker Notes:
Reminder: 
• 20 gallons commercial car wash vs. up to 150 gallons home car wash.
• Typical garden hose delivers 5 gallons per minute!
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Preventing Toxic 
Chemical Release 
(automotive)

• Keep car serviced

• Use extreme caution with 
do-it-yourself 
maintenance

Photo courtesy of T. Zimmerman, WSU 
King County Extension

Speaker Notes:
Oil, antifreeze and brake fluid are all very toxic to fish and damaging to water 
quality.  According to EPA, 1 qt. of oil can contaminate 2 million gallons of 
drinking water!  
Of course, never pour oil on soil or in storm drain, but remember it can also  
be damaging when accidentally dripped on street and washed down drain by 
runoff.

Additional Information:
See EPA Used Oil Management Program at:
http://www.epa.gov/epaoswer/hazwaste/usedoil/
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Preventing Nutrient 
Release (fertilizer)

• Test soil fertility

• Use slow release or 
compost-based products

• Apply fertilizer only during 
growing season

• Don’t use “weed and feed”

• Build soil with organic 
amendments

• Right plant, right place Photo courtesy of Alabama Extension

Photo courtesy of T. Zimmerman, WSU King County Extension

Speaker Notes:
Plants need fertile soil, but excess fertilizer in the water is harmful.
We are all on “water front property”.  Lawn growing to water’s edge 
demonstrates the vulnerability of water to contamination.  However, all lawns 
run off to storm drain which often flows directly into a river.

• Only fertilize when a nutrient is lacking.
• Choose plants that will thrive in the location you put them.
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Preventing Nutrient and 
Pathogen Release 
(animals)

• Remove pet waste from 
pavement and lawns

???

Speaker Notes:
Pet waste makes up a large fraction of bacterial pollution in waterways, and 
contributes to high nutrient levels.
• Scoop and flush (waste only, no kitty litter)
• Scoop and put in plastic in garbage
• Scoop and bury 12 inches deep

References:
Poster graphic reproduced from Water Quality Consortium (Puget Sound Action Team, 
Department of Ecology, King County, and the cities of Bellevue, Seattle, and Tacoma).  
Available at:
http://www.psat.wa.gov/Programs/Pie_Ed/Water_Ed_Materials.htm
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Protecting Water in Your Neighborhood

• It is easier to make 
changes at home than to 
change the habits of others.

• Keep these alternatives in 
mind when talking with your 
friends, family and 
neighbors.

Speaker Notes:
It is easy enough to implement changes in our own homes, but harder to 
change the habits of friends, family and neighbors.

• Keep these better alternatives in mind as suggestions rather than attacking 
less water-friendly practices.
• Always think of better ways to pass the word to others about protecting 
water quality and quantity at the neighborhood level.

Additional Information:
See handout in Classroom Activity 1: How to talk to your neighbors about 
water protection and conservation

References:
Photo courtesy of L. Betts, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Questions?

References:
Photo courtesy of L. Betts, USDA-NRCS, http://photogallery.nrcs.usda.gov/
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Activity 1: Neighborhood Scenarios 
 
Objective: Students will develop methods to discuss specific water quality and 
conservation issues with neighbors. 
 
Directions:  Divide students into five groups and give each group one of the following 
scenarios.  Students work in groups to come up with ways to address specific practices 
with neighbors.  Instructor may decide to ask groups to role-play their solutions for the 
larger group or simply share the tactics their group came up with.  Accompanying 
handout, “Talking to your Neighbors about Water Protection and Conservation” may be 
assigned as homework ahead of time, or as a follow-up to this activity. 
 
1. Your new neighbor is a real handy man; he always seems to have a project going, 
and appears to enjoy working on his car.  One Saturday afternoon you happen to 
glance out your window just as he is pouring some dark liquid down the storm drain.  
The hood of his car is up and several tools are scattered along side it. 
 
2. Your long-time neighbors Janice and Tom have been working so hard this summer.  
When they had your family over for a barbeque last month they were going on and on 
about how excited they were to be updating their yard.  They seeded a new lawn much 
larger than what they had before (for the kids and the dog to play on), but they seem to 
be a bit over-zealous with the chemicals.  Tom has been out with the fertilizer spreader 
several times this month, and yesterday you noticed a commercial lawn care company 
spray truck out front.     
 
3. It looks like your neighbor across the street got a new car.  Typically you don’t see 
much of her, in fact you can only recall speaking with her once a couple summers ago, 
but lately she has been lavishing attention on the new coupe parked on the street out 
front.  Most Sunday afternoons you’ve noticed her with a bucket of suds and a running 
hose, scrubbing and spraying away for what seems like most of the afternoon. 
 
4. Your neighbor Sharon loves her yard.  In the summer she seems to be really 
concerned about it drying out, because the sprinkler is on a lot.  On really hot days the 
sprinkler is on all afternoon, and there is often a river of water running from her front 
yard, down the sidewalk, and into the storm drain.  You would like to suggest a soaker 
hose, or at least that she water at a cooler time of day, but since the dog barking issue 
last fall, you haven’t been on very good terms. 
 
5. This spring your new neighbors are putting in a swimming pool.  They are doing a lot 
of the work themselves, so the project has spanned 6 weeks so far.  They excavated 
the hole a while back with a rented backhoe and piled the fill dirt in the back yard.  
Unfortunately spring showers are still falling and you’ve noticed lots of silt and soil 
muddying up the creek that runs behind their home and yours. 
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Talking to Your Neighbors about 
Water Protection and Conservation 

You make choices to protect water quality and quantity 
in your home and on your property, but your neighbors 
do not.  Perhaps they have a lawn service apply pesti-
cides and herbicides on a calendar schedule whether 
or not they are needed, or maybe they wash their car 
on the street once a week and you are concerned 
about the soapsuds running to the storm drain or the 
nearby creek.  You may have wanted to talk to them  

about it but found it difficult or intimidating to do so.  
How do you bring the subject up, what would you tell 
them, and how should you handle it if they get angry 
or offended?  You may feel that you don’t know enough 
facts to answer their questions.  You may feel that it’s not 
worth risking your friendship, or at least your pleasant 
day-to-day interactions.  After all, home and yard care de-
cisions are like politics: personal and often controversial.

Why do you want to talk to them?
The dynamics of any conversation between neighbors about personal choices will depend on why the conversation is taking 
place, as well as personal knowledge and beliefs.  The strong sense of property rights and personal privacy in this country 
can cause people to be defensive about how they manage their property.  But remember, as a community member you have 
rights too!  Clean water is a finite resource and it is up to each one of us to protect it. If engine oil is being poured down the 
storm drain the need to act is urgent and the goals well defined.  If, on the other hand, you are just generally concerned 
about a neighbor’s excessive water use, the issue is slightly different but still important. Concerns about water pollution and 
wasteful use need to be explained carefully and convincingly, noting that everyone’s pollution is important even it if is small.

Relationships between neighbors can range from friendly, 
cordial, and polite to hand waving basis only, or to cursory 
uncertain glances while both neighbors rush to and from 
work.  Deciding how and when to talk about water protec-
tion depends on the nature of the neighbor relationship 
and the personal reasons compelling you to broach the 
subject.  In the case of deliberate disposal of motor oil in 
the storm drain, a phone call or personal visit is certainly 
appropriate.  For less serious situations, do whatever feels 
most comfortable.  Having a chat while working in the 
yard can be a non-threatening way to break the ice.  An-
other approach might be to invite a neighbor in for a 
cup of coffee or a beer.  Whatever approach is taken, be 
polite and ready for any reaction, and prepared to listen.

A positive approach is always more effective than one 
that puts people on the defensive.  For example, men-
tion a new lawn care service that doesn’t use pesticides.
Or suggest the great do-it-yourself car wash down 

the street that recycles the wash water.  That way, the 
talk turns to the alternative first, and the conversa-
tion can come around to the hazards later, perhaps 
as you explain why you made the choice you did.

There are no magic words that will get your neighbors to 
change their practices.  The best advice is to remember 
that they very likely do not know much about the nega-
tive effects of their choices or available alternatives.  The 
general idea with these conversations is to “start where 
they are.”  This means putting yourself in their place and 
understanding not only why they are doing what they 
are doing, but also what will be an effective way for them 
to begin thinking about changing their home and yard 
practices.  Offering least-toxic substitute products can be 
an easy way to begin this, since many people equate a 
clean car with soapsuds and healthy lawns with monthly 
visits from the spray truck.  Just remember where they 
are coming from, and the conversation will be easier.

WSU King County Extension, 919 SW Grady Way, Suite 120, Renton, WA 98055-2980  * 206-205-3100  *  www.metrokc.gov/wsu-ce
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Talking to your neighbors about water protection and conservation

What To Say
Keep it as simple and non-technical as possible.  If your concern is pollution traveling from storm drains to creeks, 
focus on that as a starting point.  Watch for their reaction as you talk, and if any point seems to play well, you can 
enlarge on it.  Here are some ideas for topics that you might discuss:

Levels of pesticides in our streams are already hurting salmon.
In King County, 23 pesticides were found in streams.  Five insecticides were at levels that may harm salmon and 
other aquatic life.  And that doesn’t even take account of combined affects from several chemicals in one stream.

Conserving water at home does not have to be a sacrifice.
Water saving fixtures and behaviors can be as simple as efficient tap aerators and running only a full dishwasher.  Ir-
rigating with soaker hoses can be more convenient and more effective that convention sprinklers.  An added benefit 
of conserving water can be a significant reduction in the water bill.

Many effective alternatives to water polluting products are readily available.
More and more stores are stocking less-hazardous products for garden and lawn care.  You can ask your neighbor 
what their major problems are and focus in on alternatives for those specific issues.  One excellent resource for 
comparing products, available through the Local Hazardous Waste Management Program in King County, is Grow 
Smart, Grow Safe a consumer guide to lawn and garden products  by Philip Dickey of Washington Toxics Coalition.

Additional Tips
•  Begin where they are.  Remember that they have a different 

perspective on water protection, probably because they don’t 
realize their own impact.  Begin your conversation gently.

•  Consider their values.  Will they be most interested in prac-
tices that will save salmon?  Or protect human health?  Or 
save money?  Or save time?  Frame your points with your 
neighbor’s values in mind.

•  Avoid a holier than thou attitude.  After all perhaps there 
are things you do that annoy them!

•  Don’t lecture, have a conversation.  Allow them to talk.
•  Listen to what they say.  Don’t get so wrapped up in plan-

ning your next point that you don’t hear them. 
•  Keep it friendly; avoid an accusatory tone. 
•  Offer to bring them additional information, and then fol-

low up.

Motor oil does not dissolve in water.
It may seem intuitive and obvious, but this is an important distinction.  Oil lasts a long time and sticks to everything 
from beach sand to bird feathers.  Oil is toxic to people, wildlife, and plants.  One pint of oil can make a slick larger 
than a football field.  More than 16 times the amount of oil spilled by the Exxon Valdez is spilled into our streams 
and oceans each year by do-it-yourselfers working on their cars in their driveways or on the street.

Many lawn care companies offer an organic or low-pesticide approach.
It’s true.  There are companies that offer or even specialize in a sensible approach to pesticides.  If you have experi-
ence with a company, you might make a referral.  In the Puget Sound area, the EnviroStars program has a certifica-
tion program that identifies outstanding companies.  You can visit www.envirostars.org or call 1-877-220-7827.  
This program is new, so there may not be many companies listed yet, but expect a lot of additions in the near future.

Teach by Example
Sometimes the best way to initiate change is to 
lead by example.  Demonstrating water conserv-
ing and water quality protecting practices in your 
own home and yard just might elicit questions 
or comments from your neighbors, which may 
open the door to a dialog.  You neighbor may be 
curious about your soaker hose, or may see you’ve 
removed part of your lawn in favor of drought tol-
erant perennial plantings.  If they don’t ask about 
the changes you’ve made, you can always start a 
conversation by pointing them out. 

WSU King County Extension, 919 SW Grady Way, Suite 120, Renton, WA 98055-2980  * 206-205-3100  *  www.metrokc.gov/wsu-ce

This fact sheet was adapted with permission from Talk-
ing to your Neighbors about Pesticides, a fact sheet 
produced by Washington Toxics Coalition.  For more pesti-
cide-specific information, visit www.watoxics.org 
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Activity 2: Stewardship Slogans 
 
Objective: Students will explore strategies to communicate water quality and 
conservation issues to the public by developing a slogan and marketing strategy. 
 
Directions:  Students work together in small groups or on their own to create a 
neighborhood stewardship slogan around a practice or impact of their choice. (e.g. 
“Honey I shrunk the lawn”).  Students should create slogan, primary message, and 
strategy to get the word out to local neighborhoods. 
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Homework Assignment: Home Runoff Map 
 
Objective:  Students will develop an understanding of the runoff issues in their 
neighborhoods by creating runoff maps for their own homes. 
 
Directions:  Have students map the runoff water around their homes by 
observing their house or apartment during a rain event and tracking the water 
from impermeable surfaces.  Have students answer the following questions: 

1. Where does the water end up?   
2. Where do roof gutters empty?   
3. Where do storm drains empty?   
4. Does water run off of some surfaces where it seems that it should 

percolate (i.e. lawns)?  
 
Students may need to contact their municipality to fully understand where the 
water ends up. 
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Resource List: Protecting Water One Neighborhood at a Time 
 
Water Quantity 
 
Saving Water Partnership, Seattle and Participating Area Utilities: Website with 
resources for indoor and outdoor water conservation.  
Available at: http://www.savingwater.org/ 
 
American Water Works Association: Website with information and resources on 
water quality and supply in North America, and internationally. 
Available at: www.awwa.org 
 
H2OUSE Water Saver Home: Website dedicated to helping households conserve 
water. 
Available at: www.h2ouse.org 
 
 
Water Quality 
 
Local Hazardous Waste Management Program in King County: Website containing 
information on proper use, storage and disposal of hazardous waste.  Includes least 
toxic pest controls and household products.   
Available at: http://www.govlink.org/hazwaste/  (Follow the “Household” link) 
 
Washington Toxics Coalition: Website containing fact sheets, publications and links. 
Available at: http://www.watoxics.org 
 
Puget Sound Action Team: Website with GREAT Posters, low prices. 
Available at: http://www.psat.wa.gov/Programs/Pie_Ed/Water_Ed_Materials.htm 
 
Puget Sound Car Wash Association: Charity Car Wash Alternatives. 
Available at: http://www.charitycarwash.com 
 
Fall for Salmon: Salmon Friendly Living, King County Department of Natural 
Resources and Parks: Great links to ideas and opportunities throughout King County. 
Available at: http://dnr.metrokc.gov/wlr/PI/Fall4Salmon/salmon.friendly.living.htm 
 
 
Community Resources 
 
Lawn and Garden 
Federal Testing Laboratories: Soil testing. 
Available through: (206) 706-9904 
 
Ribeiro Plant Lab, Inc.: Soil testing. 
Available through: (206) 842-1157 
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Community Horticulture Fact Sheets, WSU King County Extension: Website with 
links to Pacific Northwest gardening fact sheets. 
Available at: http://www.metrokc.gov/wsu-
ce/Gardening/GardenResources/factsheets.htm 
 
Hortsense, WSU Cooperative Extension: Website with links to Integrated Pest 
Management fact sheets for the home gardener. 
Available at: http://pep.wsu.edu/hortsense/ 
 
Great Plant Picks: Website listing good plant choices for our area (easy to care for, low 
water use, non-invasive, attractive). 
Available at: http://www.greatplantpicks.org/ 
 
Washington State University (1989). Your Yard & Water Quality: Simple Things 
Gardeners Can Do to Prevent Water Contamination. EB 1744. 
Available at: http://cru.cahe.wsu.edu/CEPublications/eb1744/eb1744.html 
 
Stewardship Gardening, WSU Cooperative Extension: Website with gardening tips 
for native plants, composting, organic gardening, and other water-protecting techniques. 
Available at: http://gardening.wsu.edu/stewardship 
 
Natural Lawn and Garden Care, Seattle Public Utilities: Website with links and 
brochures. 
Available at: http://www.seattle.gov/util/Services/Yard/Natural_Lawn_&_Garden_Care/ 
 
Yard and Garden Topics, King County: Website with natural and water-wise garden 
tips, resources and links. 
Available at: http://dnr.metrokc.gov/topics/yard-and-garden/ 
 
Rain Barrel Information and Sources, King County. 
Available at: http://dnr.metrokc.gov/wlr/PI/rainbarrels.htm 
 
Integrated Pest Management, Seattle Public Utilities: Downloadable ProIPM fact 
sheets. 
Available at: 
www.seattle.gov/util/Services/Yard/For_Landscape_Professionals/Integrated_Pest_Man
agement/ 
 
Low Impact Development 
Low Impact Development Manual, WSU Pierce County Extension.  
Available at: http://www.pierce.wsu.edu/Water_Quality/LID/index.htm 
 
Puget Sound Action Team (2003). Natural Approaches to Stormwater 
Management: Low Impact Development in Puget Sound: 64 Page PDF booklet. 
Available at: 
http://www.psat.wa.gov/Publications/LID_studies/lid_natural_approaches.pdf 
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Shoreline Property  
Puget Sound Shoreline Stewardship Guidebook; King County Edition.  
Available at: http://dnr.metrokc.gov/wlr/watersheds/puget/puget-sound-guidebook.htm 
 
Controlling Erosion Using Vegetation, Washington Department of Ecology: Online 
manual of practice for coastal property owners. 
Available at: http://www.ecy.wa.gov/programs/sea/pubs/93-30/index.html 
 
Managing Vegetation on Coastal Slopes, Washington Department of Ecology: 
Online guide to maintaining existing vegetation on Puget Sound bluffs. 
Available at: http://www.ecy.wa.gov/programs/sea/pubs/93-31/intro.html 
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Findings

Twenty-three pesticides were detected in water
from urban streams during rainstorms, and the
concentrations of five of these pesticides exceeded
limits set to protect aquatic life.

During rainstorms, 23 of 98 pesticides sampled
for were detected in water samples from 12 study
sites in 10 urban watersheds.  Concentrations of five
insecticides exceeded recommended maximum
concentrations set by the National Academy of
Sciences and National Academy of Engineering
(NAS/NAE) (1973).  In a few samples, concentrations
of Diazinon, carbaryl, and Lindane exceeded U.S.
Environmental Protection Agency (USEPA) and
other chronic aquatic-life criteria.

Pesticides used on lawns and gardens contribute
to the occurrence of several pesticides in urban
streams.

According to 1997 sales data from home and
garden stores, of the pesticides sampled for, Diazinon,
2,4-D, and MCPP are the most frequently purchased
pesticides by residents of King County.  MCPP and
2,4-D are also among those pesticides used by pro-
fessional applicators for pest control in residential,
recreational, and industrial areas.  The presence of
these pesticides in water samples from all of the 12
study sites shows that their widespread application
impacts water quality in urban streams.  Also, residents
purchased and applied four of the five pesticides that
exceeded recommended maximum concentrations
set by the NAS/NAE (Diazinon, carbaryl, Malathion,
and chlorpyrifos).

Many pesticides found in urban streams might be
the result of nonresidential applications.

Almost half of the 23 pesticides detected in
stream water had no retail sales according to a 1997
survey of pesticides sales from home and garden
stores in King County.  Two of these pesticides
(atrazine and simazine) were found at more than 60
percent of the study sites.  This indicates that these
pesticides are being applied to nonresidential areas
in urban watersheds such as rights-of-way, parks,
and recreational areas.

Pesticides Detected in Urban Streams During Rainstorms and
Relations to Retail Sales of Pesticides in King County, Washington

According to studies conducted in the Puget Sound Basin from 1987 to 1995 and summarized by Bortleson and Davis (1997),
more types of pesticides were detected in urban streams than in agricultural streams.  As well, in the Puget Sound Basin, more pounds
of pesticides were applied in urban than in agricultural areas (Tetra Tech Incorporated, 1988).  To provide some insight about sources
of pesticides found in urban streams, the U.S. Geological Survey (USGS), the Washington State Department of Ecology, and King
County collaborated to study and compare types of pesticides found in urban stream water with pesticide sales information from large
home and garden stores.

Study Design
The study was designed to detect

the largest number of pesticides likely to
be transported in surface runoff to urban
streams.  Sampling occurred when pesti-
cide applications to residential areas
were high and when transport of pesti-
cides to surface water would be likely.
Sampling was conducted in April and
May because data from home and garden
stores indicate that pesticide application
rates are higher in April and May than in
any other months during the year.

Sampling was conducted during storms
because previous sampling at Thornton
Creek by the USGS showed that pest-
icide runoff is greatest during storms.
Pesticides are not only more likely to be
found during storms, but the concentra-
tions of the pesticides found are also
more likely to be of ecological concern.

From two to four surface-water
samples were collected at each of 12
study sites in 10 urban or suburban
watersheds in King County (fig. 1).
Rock Creek, in an undeveloped basin,
was sampled as a reference site.
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The U.S. Geological Survey National Water
Quality Laboratory and the Washington State
Department of Ecology Manchester Environ-
mental Laboratory analyzed the samples for
98 pesticides or pesticide break-down pro-
ducts.  King County Department of Natural
Resources Environmental Laboratory tested
water samples from one urban site, Lyon
Creek, and the reference site, Rock Creek,
for toxicity.

Description of Retail
Sales Data

The 1997 pesticide sales data used in
this study were obtained from 10 home and
garden stores located in urban and suburban
areas in King and south Snohomish

Counties.  The measured quantity was a
“unit” or package of pesticide sold.  Amounts
of active ingredient applied cannot be calcu-
lated from the sales data because packages
vary in size and in concentration of active
ingredient.  However, the numbers of pack-
ages sold indicate consumer preference and
thus are some indication of how widely the
active ingredient is distributed in residential
areas of urban watersheds.  We estimate
that the sales data from the 10 home and
garden stores represent consumer buying
patterns throughout King County because
over two-thirds of retail sales are from
hardware stores (which includes home and
garden stores) according to a 1996 survey
of 1,200 King County residents (Market
Trends Incorporated, 1996).

A complete picture of consumer buying
patterns of active ingredients is not possible
because of omissions in the database.  Al-
though packages of pesticides can have more
than two active ingredients, only the first two
active ingredients listed on the product were
recorded in the home and garden store data-
base.  This means that more units were sold
than recorded for some active ingredients.
For example, the database contains no repor-
ted sales of dicamba, which is occasionally
the third ingredient listed in combined
fertilizer-pesticides types of products.

Retail Sales Data Help
Identify Sources of

Pesticides
The relations between pesticides sold at

home and garden stores and pesticides found
in urban stream water provided information
about the source of pesticides in streams.
The two herbicides (2,4-D and MCPP) and
the one insecticide (Diazinon) with the
largest unit sales were detected at 100 per-
cent of the sampling sites (fig. 2).  These
purchase rates imply that residential applica-
tions probably contribute to the presence of
these three pesticides in the streams.  Resi-
dential applications are a possible source of
other frequently detected pesticides (such as
dichlobenil and chlorpyrifos) that also have
relatively high unit sales.

Pesticides that were detected at study
sites but have no retail sales are probably
from applications to nonresidential areas.  No
sales were reported for several pesticides de-
tected at more than 20 percent of the study
sites, either because they were not sold in
retail outlets or were not included in the 1997
sales data (fig. 2).  Detections of some of
these pesticides (for example, atrazine and
simazine) could result from nonresidential
applications.  Similarly, detections of pest-
icides with small numbers of units sold (pro-
meton, triclopyr, MCPA) might be more the
result of nonresidential rather than residen-
tial applications.  Detections of pesticides
with little or no reported retail sales could
still result, in part, from residential use if one
or more active ingredients in mixed formula-
tions were not reported.  For example, di-
camba does not appear on the unit-sales list
(fig. 2) because only the first two active in-
gredients were reported for each product.
Dicamba, detected at nearly 40 percent of the
study sites, is the third active ingredient listed
in some combined fertilizer-pesticide pro-
ducts that are sold in home and garden stores.

Although basic relations between pest-
icide applications and pesticides detected in
urban streams were found, other relations
could not be determined from the data.  For

Figure 2. Percentage of unit retail sales in each pesticide class contributed by each pesticide
and percentage of sites where pesticide was detected.  Sales data for pesticides not analyzed
for are not included.
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example, amounts of a pesticide applied by
residential applicators could not be estima-
ted and related to concentrations detected
in streams because the amount of active
ingredient in a unit could not be determined.
Several of the pesticides sold in home and
garden stores (2,4-D, MCPA, MCPP,
chlorpyrifos, Malathion) are also used for
pest control around structures, along rights-
of-way (highways, roads and railroads),
and in industrial and recreational areas
(Larson and others, 1996).  Therefore, the
sales data cannot specifically differentiate
between sources of some pesticides.  It
should be noted too that this study did not
analyze for about 50 percent of the pesti-
cides sold in the home and garden stores
and the sales of some, like the herbicide
glyphosate, were large.

Pesticides sold in retail outlets, but not
detected in stream water include the
insecticides disulfoton and cis-permethrin,
and the fungicides chlorothalonil and
triadimefon.  Factors affecting the relations
between sales data and pesticide detections
include chemical properties of the pesticides
(some degrade rapidly), usage, timing of

applications, and proximity of treated areas
to the streams.  Further studies would need
to be conducted to understand these complex
interactions.

Environmental
Significance

Fourteen of the pesticides detected in
this study have maximum recommended
concentration limits for protection of aquatic
life established by the NAS/NAE (1973), or
the Ministers of Health Canada and Environ-
ment Canada (1995).  The limits were
exceeded by sample concentrations of five
insecticides--carbaryl, chlorpyrifos, Diaz-
inon, Lindane, and Malathion (fig. 3).  Ele-
ven of the pesticides detected in this study
have chronic aquatic life criteria recom-
mended by Norris and Dost (1991), the U.S.
Environmental Protection Agency (1998),
and others.  These limits were exceeded by
concentrations of Lindane, Diazinon, and
carbaryl.  The aquatic-life criteria indicate
concentrations that can adversely affect
aquatic organisms.  However, the ecological

effects in the streams sampled are unknown
because the duration of exposure to concen-
trations observed and the combined effects of
many pesticides in stream water are unknown.

In addition to chemical analyses, water
samples from Lyon Creek were tested for
toxicity.  These samples showed chronic
toxicity to two organisms--Ceriodaphnia
dubia, a small nearly microscopic animal, and
Selenastrum capricornutum, a microscopic
plant.  In comparison, water samples from the
reference site, Rock Creek, had no toxic
effects on these organisms and no pesticide
detections.  Because only unfiltered water
samples affected the organisms, toxicity
might be due to pesticides and other chemi-
cals sorbed to particulate matter present in the
samples.  Although concentrations of three
pesticides in Lyon Creek samples exceeded
aquatic life criteria, the sample water is a
complex mixture of a variety of chemicals
and further testing would have been needed to
find the exact cause of the toxicity.  However,
these test results become important because
the presence of toxicity in a water body
violates State standards for surface-water
quality (State of Washington, 1992).

Figure 3. Concentrations of pesticides detected in water and aquatic-life criteria.
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Use of trade names is for descriptive purposes and does not imply endorsement 
by the U.S. Geological Survey, the Department of Ecology, or King County

National Academy of Sciences and National Academy of Engineering, 1973

U.S. Environmental Protection Agency, 1998

Norris and Dost, 1991, Table 3
 

      Freshwater aquatic-life criteria, 
               in parts per billion 
                      no aquatic-life criteria exist             

Ministers of Health Canada and Environment Canada, 1995

Menconi and Cox, 1994

State of Washington, 1992

Criteria are pH dependent; values shown calculated at pH of 7.8

0.001 0.01 0.1 1 10 100Herbicide

Insecticide

Fungicide



National Water Quality
Assessment (NAWQA)

Program

The National Water Quality
Assessment (NAWQA) Program
of the U.S. Geological Survey is
designed to describe the current
water-quality conditions for much
of the Nation’s water resources,
describe changes in water quality
over time, and improve under-
standing of the natural and human
factors that affect water quality.
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How to Get Rid of Stuff You Don’t Want or Need 
Recommended methods for disposal of residential or household 
waste 

Check this chart for information about things that should go down toilets, sinks and other 
household drains; things that should go in household garbage; and things that should be 
disposed of in other safe, simple and healthy ways. 

Improper disposal of things in toilets, sinks and household drains may clog sewer lines; 
harm public health, water quality and the environment; increase the cost of wastewater 
treatment; damage wastewater treatment equipment; or harm treatment plant workers. 

The chart below refers to the information sources and collection sites listed here:  

Solid waste collection sites 
• King County has solid-waste transfer stations in Algona, Tukwila, Enumclaw, Factoria, 

Houghton, Renton, Shoreline and Vashon, and drop boxes in North Bend and 
Skykomish. For locations, check the Blue Pages in the phone book, call the Solid Waste 
Division at 206-296-6542 or visit http://dnr.metrokc.gov/swd/SWDINFO/xfersta2.htm 
on the Web. 

• The City of Seattle has recycling and disposal stations at 8105 Second Ave. S. (South 
Park) and 1350 N. 34th St. (Fremont). For more information, refer to the City of Seattle 
Web site at 
http://www.seattle.gov/util/Services/Garbage/Recycling_&_Disposal_Stations/index.asp 

Household hazardous waste collection sites 

For Wastemobile and collection site schedules, check the Web site or the Hazards Line 
below. Collection sites do not accept containers larger than 5 gallons without approval by 
the site manager. Large quantities of household hazardous waste also need approval. Call 
the Hazards Line for more information. 

• Web site for the Local Hazardous Waste Management Program: 
www.govlink.org/hazwaste/ 

• Hazards Line: 206-296-4692; toll free, 1-888-TOXIC-ED (or 1-888-869-4233); 9 a.m.-
4:30 p.m. Monday through Friday except holidays.  

• King County operates a Wastemobile that travels to various communities throughout 
King County to collect household hazardous waste. The Wastemobile usually operates for 
one or two weekends in a suburban city from 10 a.m. to 5 p.m. Friday through Sunday. 

• King County has a household hazardous waste disposal storage locker at the Factoria 
Transfer Station, 13800 S.E 32nd St., Bellevue. The Factoria Locker, which has a 30-
gallon limit per customer per day, is open from 9 a.m. to 5 p.m. Thursday through and 
Sunday, except Thanksgiving Day, Christmas Day and New Year's Day. 

• The City of Seattle's South Transfer Station takes household hazardous waste. The 
hazardous waste site is open from 10 a.m. to 4 p.m. Thursday through Saturday, except 
on public holidays. The address is 8105 Fifth Ave. S. 

• The City of Seattle's North Aurora Hazardous Waste Site is available by appointment 
only from 10 a.m. to 4 p.m. Sunday through Tuesday. Call the Hazards Line to make an 
appointment and get the site location. 
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• Except for City of Bothell residents living in Snohomish County, residents of 
Snohomish, Pierce and Kitsap counties should call their hazardous waste agencies: 
Snohomish, 425-388-6050; Pierce, 800-287-6429; Kitsap, 360-337-5777. 

Small-business waste 

• Business Waste Line: 206-296-3976 
• Web site for King County Industrial Waste Program: 

http://dnr.metrokc.gov/wlr/indwaste/ 
• Web site for Hazardous Waste from Businesses and Other Organizations -- Local 

Hazardous Waste Management Program: http://www.govlink.org/hazwaste/business/ 
 

The Thing Dispose of in your 
sink, toilet or other 
household drain … 

Dispose of in your 
garbage 

Dispose of or 
recycle using this 
simple, safe and 
healthy method 

Animals and pets No OK for dead animals 
less than 15 pounds 
(mice, hamsters, 
small lizards, birds, 
etc.) 

Veterinary clinic 

Animal shelter 

Pet cemetery 

Bury on own 
property. 

Antifreeze  Recycling preferred 
for this hazardous 
waste.  

No Take to household 
hazardous waste 
collection site for 
recycling. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Ashes  No Yes. Be sure they are 
completely out and 
cold. 

 

Automotive 
products (brake 
fluid, carburetor 
cleaner, engine 
degreaser, gasoline, 
transmission fluid) 

No No Take to household 
hazardous waste 
collection site. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Band-Aids, 
bandages (and 
other 
nonbiodegradable 
plastics) 

No Yes  
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Cat and kitty litter No Yes; bag to control 
dust 

 

Cements and 
glues, petroleum 
based (contact 
cement, epoxy, 
general purpose 
glue, instant glues, 
model cement, 
rubber cement, 
rubber cement 
thinner) 

No Acceptable for 
residential customers 
in King County, but 
using a household 
hazardous waste 
collection site is 
preferred. 

Not acceptable in 
Seattle 

Take to household 
hazardous waste 
collection site. 

Consider safer 
alternatives for 
contact cement, 
general-purpose glue 
and rubber cement. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Chemicals, 
chemical products 
(not otherwise 
covered in this chart) 

No No Take to household 
hazardous waste 
collection site. 

May be advertised in 
the Industrial 
Materials Exchange 
Catalog; call 206-
296-4899 

For businesses, call 
Business Waste Line. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Cigarette butts, 
matches 

No Yes, but put it out 
first. 

 

Coffee grounds OK when connected 
to a sewerage 
system. No when 
connected to a septic 
tank 

Yes Use in compost or as 
soil amendment. 

Use in a worm bin. 

Coffee stirrers No Yes Consider using 
reusable silverware 
instead. 

Cleaning product 
wipes (for baby 
bottoms or other 
uses) 

No, unless they have 
a flushable septic-
tank-safe 
designation 

Yes  
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Condoms, 
contraceptive 
sponges 

No Yes  

Cotton balls, Q-
Tips 

No Yes  

Disposable 
diapers, 
incontinence 
products 

Removed fecal 
material only 

Acceptable if loose 
fecal material is 
removed or if item is 
wrapped in a closed, 
leakproof container. 

Consider use of 
reusable diapers or a 
diaper service. 

Drugs, 
medications, 
pharmaceuticals 

No Acceptable, but leave 
in original container; 
put container in 
sealed heavy-duty 
"zip-lock" bag; 
conceal that bag in a 
second plastic bag to 
prevent being found. 

To discourage 
unintended use, 
consider dissolving 
tablets or capsules in 
container with small 
amount of water. 
And consider adding 
sawdust, kitty litter 
or flour to liquid 
medications. 

 

Eggshells No Yes  

Excess household 
water (see Rain, 
stormwater) 

Yes, but conserve 
water to reduce 
household costs, 
preserve a valuable 
resource, and limit 
need to expand 
wastewater 
treatment facilities 

No Conserve water: Fix 
toilet leaks; use low-
flow toilet, 
showerheads, faucet 
aerators and washing 
machines; wash 
complete loads of 
dishes and clothes; 
take (shorter) 
showers, not baths; 
turn off faucet while 
brushing teeth. 

Facial and nose 
tissue 

Yes Yes  
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Fats, oils and 
grease (from food 
products)  

No No free liquids 

Let solidify. Mix 
cooking oil with an 
absorbent such as 
kitty litter or dirt to 
make the oil solid 
before disposing of it 
in the garbage. 
Dispose of large 
amounts on several 
collection days.  

 

 

Feminine hygiene 
products (tampon 
applicators, 
tampons, menstrual 
pads) 

No Yes  

Fertilizers No No. Empty containers 
OK. 

Use up according to 
label directions. 

Consider using slow-
release organic 
fertilizers and 
compost.  

Limit use of 
phosphorus on 
established lawns. 

See Pesticides 
(outdoor) for weed-
and-feed products. 

Fingernails, 
toenails 

OK, but the garbage 
can is preferred. 

Yes  
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Food products, 
waste (also see 
Eggshells) 

Yes for liquid food 
waste, except fats, 
oils and grease. 

Normal discharge of 
solid household food 
waste through a 
garbage disposal is 
acceptable. Follow 
directions in disposal 
manual for proper 
use. 

Yes for residential 
waste 

For commercial 
waste, volumes less 
than one cubic foot 
solids or 5 gallons 
liquid accepted at 
transfer stations 

Large volumes of 
commercial waste 
accepted at only 
Cedar Hills with 
Waste Clearance 
Decision. For more 
information, 206-
296-4633 and 
wc@metrokc.gov. 

Except for meat and 
meat fats … 

Use in compost. 

Bury food waste in 
garden. 

Use in worm bins. 

Fruit and 
vegetable stickers 

No Yes  

Hair No long hair or large 
amounts. Incidental 
shavings OK. 

Yes  

Hobby chemicals 
(artists paints, 
chemistry sets, 
photographic 
materials) 

No artists’ paints, 
chemistry set items, 
and photo fixer. 

Used photo stop bath 
neutralized with used 
photo developer (not 
containing fixer) OK 
in sinks and toilets 
connected to sewer 
systems. 

No in the City of 
Seattle 

Acceptable for 
residential customers 
in King County, but 
using a household 
hazardous waste 
collection site is 
preferred. 

Take to household 
hazardous waste 
collection site. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 
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Household 
cleaners (all-
purpose, 
antibacterial 
products and 
disinfectants, 
ammonia, chlorine 
bleach, drain opener, 
toilet bowl cleaner) 

Dispose of small 
amounts by pouring 
down drain with lots 
of water. 

Acceptable for 
residential customers 
in King County, but 
using a household 
hazardous waste 
collection site is 
preferred. 

Not acceptable in 
Seattle 

Use up according to 
label directions. 

Offer to others who 
can use them.  

Take to household 
hazardous waste 
collection site. 

Consider using safer 
alternatives. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Household 
cleaners (furniture 
polish, metal cleaner, 
oven cleaner, rust 
remover, spot and 
stain remover) 

No No flammable 
liquids.  

Acceptable for 
residential customers 
in King County, but 
using a household 
hazardous waste 
collection site is 
preferred. 

Not acceptable in 
Seattle 

Use up according to 
label directions. 

Offer to others who 
can use them.  

Take to household 
hazardous waste 
collection site. 

Consider using safer 
alternatives. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Human excrement, 
feces, urine 

Yes No loose feces 
(disposal diapers and 
incontinence 
products accepted if 
loose fecal material 
is removed or if item 
is wrapped in a 
closed, leakproof 
container.) 
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Hypodermic 
needles, syringes, 
"sharps" waste  

No If the preferred 
methods listed at 
right are not 
available, use these 
safe disposal 
methods: 

In Seattle, sharps 
may not be place 
into the garbage in 
any type of 
container. Instead, 
put in labeled 
puncture-resistant 
container with tight 
fitting lid, and then 
take full containers 
to North or South 
transfer stations. 

King County 
Outside Seattle, 
Put needles and 
sharps in puncture-
resistant container 
with tight fitting lid 
(like a 2-liter pop 
bottle). Place a 
biohazard label on 
the bottle. Biohazard 
labels are available 
at Health 
Department. Drop off 
and exchange sites. 
If you do not have a 
biohazard label, write 
on the bottle 
"SHARPS, DO NOT 
RECYLE" and put in 
garbage.  

Do not put red 
sharps containers 
into the garbage. 
They are made of a 
brittle plastic that 
will break and create 
a hazard to waste 
workers.  

Best choice: Buy a 
sharps container at a 
pharmacy. Ask if you 
can bring the filled 
sharps container back 
to the pharmacy for 
drop off. Disposal 
service offered by 
Long's, Bartell's and 
some other 
pharmacies. 

Ask your doctor if you 
can return used sharps 
in containers to his or 
her office or clinic.  

Contact your solid 
waste collection 
company. Ask if it is 
taking part in a sharps 
mail-back program. 

Drop off your container 
at a Public Health Clinic 
or one of the special 
24-hour syringe drop 
boxes in Auburn, 
Bellevue, Bothell, 
Federal Way, Renton, 
Seattle and White 
Center. For specific 
locations, call the 
Health Department at 
206-205-7837 or visit 
this Web site: 
http://www.metrokc.go
v/health/apu/resources
/disposal.htm. 

Visit a Needle Exchange 
location to get a free 
sharps container or to 
drop off or exchange 
used sharps. 

For more information, 
call King County Solid 
Waste at 206-296-6542 
and Seattle Public 
Utilities at 206- 684-
7600  
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Liquids, 
miscellaneous 
(vactor waste, off-
specification soft 
drinks, etc.) 

No large or 
commercial 
quantities 

Free liquids not 
accepted. 

No flammable liquids 

Household-size 
containers in 
amounts of one case 
or less in general 
waste stream 

Larger amounts may 
be disposed at Cedar 
Hills with a Waste 
Clearance Decision. 
For more 
information, 206-
296-4633 and 
wc@metrokc.gov. 

Call Full Container 
Recycling Co., 253-
272-7726. 

Marbles, small toys No. Monitor playful 
kids.  

Yes, but … Give away usable 
items. Increase 
youthful joy.  
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Motor oil, other 
petroleum 
products 

No No Take waste oil to a 
service station, 
waste oil recycler or 
other waste-oil 
collection facility. 

Take small clean 
amounts to 
automotive retail 
stores that accept it, 
like Schucks. 

Take contaminated 
oil to a household 
hazardous waste 
collection site.  

In Seattle, take clean 
oil for recycling to 
the city's North or 
South Transfer 
Station. In King 
County, take clean 
oil to the waste 
collection locker in 
Factoria or to the 
Wastemobile. 

Call King County 
Solid Waste Division, 
206-296-4466, for 
recycling information 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Nursing pads No  Yes  
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Paint and stains, 
oil-based (enamel, 
alkyl, epoxy) 

No No Don't dry out these 
liquids before 
disposal. 

Take to household 
hazardous waste 
collection facility. 

Call the Hazards Line 
or see the hazardous 
waste Web site for 
collection sites. 

Businesses call the 
Business Waste Line. 

Consider using less-
hazardous latex 
paints when possible. 

Paint, latex No Not accepted in 
liquid form 

Dry out small 
amounts (one gallon 
or less) before 
putting in garbage. 

Dry out by painting 
small amounts on 
newspaper, 
cardboard or other 
material--or pour 
into cardboard box 
with kitty litter. 

Remove lids before 
putting empty paint 
cans in the garbage. 

Use up or give away 
excess paint to 
friends, neighbors, 
community groups. 

For large amounts, 
call IMEX at 206-
296-4899 for 
companies that 
collect household-
generated paint. 

Call the Hazards Line 
to get free leftover 
latex paint and 
information on 
household hazardous 
waste collection 
facilities. 

Businesses call 
Business Waste Line.  

See hazardous waste 
Web site. 
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Paint solvents and 
thinners, 
turpentine, 
varnish/ lacquer, 
wood 
preservatives 

No No (empty 
containers are OK) 

Reuse paint thinner 
after letting solids 
settle out and 
removed. 

Take to household 
hazardous waste 
collection site. 

Consider using safer 
alternative products 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Paper towels and 
napkins 

No Yes  

Personal care 
products (hair color, 
nail polish, nail polish 
remover) 

No No flammable liquids 

Acceptable for 
residential 
customers, but using 
a household 
hazardous waste 
facility is preferred. 

Take to household 
hazardous waste 
collection site. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 

Pesticides, indoor 
(ant/roach killer, flea 
killers, flying insect 
killer, lice shampoo, 
mothballs, rat 
poison) 

Pesticides, outdoor 
(garden fungicides, 
insect killers, slug 
poison, weed killers, 
weed-and-feed, 
wood preservatives) 

No Empty containers 
acceptable, but don't 
rinse or recycle 

Unless it's banned, 
use up according to 
label directions. 

Offer to others who 
can use them.  

Take to household 
hazardous waste 
collection site. 

Consider using safer 
alternative products. 

See hazardous waste 
Web site or call the 
Hazards Line for 
more information. 
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Pet waste, animal 
manure  

Yes for household 
pet waste, but no 
kitty litter 

Dispose of in public 
or residential 
garbage can, 
wrapped in a closed 
leak-proof bag or 
container. Waste 
cannot make up 
more than 10 
percent of can 
volume. 

No pet waste from 
businesses 

Bury on own 
property if it does 
not affect water or 
cause a nuisance. 
Composting cat or 
dog waste is not 
recommended. 

Take livestock waste 
and manure to a 
composting facility.  

Commercial kennels 
and other businesses 
should contact King 
County Industrial 
Waste Program, 206-
263-3000. 

Rags, oily and 
otherwise 

No Dry out and dispose 
of in household 
garbage. 

Dry out household 
rags soaked with 
solvents, gasoline or 
oil-based paints in 
safe, ventilated area. 

 

Rain, stormwater 
(roof drains, storm 
drains, etc.) 

No, especially for 
new connections 

See preferred 
alternative. 

No Where appropriate 
and allowed, 
disconnect 
residential roof 
drains, downspouts, 
yard drains and 
catch basins, then 
reroute to separate 
stormwater system--
or allow water to 
soak into the ground 
using acceptable 
methods. Please 
check with your 
local wastewater 
utility for local 
guidelines: 
http://dnr.metrokc.g
ov/wtd/mwpaac/. 

Consider using a rain 
barrel. 

Razors, razor 
blades 

No Yes   
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Styrofoam and 
other packaging 

No Yes for styrofoam 
and plastics  

Recycle cardboard 
and paper 
packaging. 
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1

Smart Watering is as Easy as 1, 2, 3

Smart watering means more than just lower water bills. It means healthier
gardens. Watering too much or not enough produces weak plants that are
susceptible to pests and disease. Learn to give plants the right amount of water
for healthy growth, and to apply it so every drop counts. Did you know that
many landscapes require very little watering after plants are well established?
This only takes 1 to 3 years with good soil preparation and proper plant

selection so it pays to do the groundwork.

That’s not all. Smart watering promotes a healthier environment for all of us. By helping
to keep plants healthier, smart watering practices may decrease the need for pesticide use.
Smart watering may also lessen fertilizer and pesticide runoff from landscapes into
streams and lakes, where it can affect birds, fish and their food sources. Finally, smart
watering conserves water so it can benefit people, plants, fish and other wildlife.

From May through September, water use in our region nearly doubles, primarily for
lawns and gardens. Experts estimate that 50% or more of this water goes to waste, due to
evaporation, runoff, or simply overwatering.

*Refer to the back page to contact the
 Natural Lawn & Garden Hotline and request additional guides.

Where Your Water Goes

    Depends On How Your Garden Grows

Plant selection, soil preparation and your watering system’s performance all play a role in determining how much water
your garden needs, and how easy it is to water efficiently.

Build better soil with compost and mulch. Good soil absorbs water easily, drains well and retains moisture. Mix
compost into the soil when planting, and mulch established beds with organic material each year to improve your soil.
(See the Growing Healthy Soil guide for details.*)

Group plants according to their water needs. Some plants require regular water to do their best. Many others will
not need to be watered after the first few years in the garden, if properly selected and sited. Group plants with similar
needs together so they all get the right amount of water. (See the Choosing the Right Plants guide to select plants that will
need only occasional watering after they are established.*)

Plan lawns appropriately. Lawns need more water, more frequently than most other
plants to stay healthy and green. Watering other planting areas along with lawn can result in
shallow roots, poor growth and disease. Lay out planting areas and irrigation systems to make
it easy to water lawn separately. (See the Natural Lawn Care guide for more information, as
well as for attractive alternatives to lawn.*)

Select the right watering system. Drip irrigation and soaker hoses are the best way to
water most plantings except lawns. Drip and soaker systems apply water directly to the soil
with minimal evaporation or runoff. They also help prevent plant diseases and make watering
gardens easier. (Read on for more information about drip and soaker irrigation.) If you have
an automatically-controlled irrigation system, see How to Use Automatic Sprinkler Systems
Efficiently in box at far right.



When it Comes to Your Lawn and Garden, Act Naturally

2Make Every Drop Count

Watering deeply but less often encourages deep roots and prevents disease. Moistening the soil a little deeper than
the roots grow draws them deeper—which is particularly important in the first 1 to 3 years after planting while plants
are becoming established. Let the top few inches of soil dry before watering again so roots and soil life can breathe.

Much of the water applied to lawns and gardens never makes it to plant roots. Make the most of every drop by following
these simple guidelines:

◆ Use drip irrigation, micro-sprays or soaker hoses on all plants except lawn.
◆ Mulch to reduce evaporation from soil surface.
◆ Choose sprinklers with spray patterns that match the shape of your lawn or garden.
◆ Use rotating or oscillating lawn sprinklers, not fixed sprays (except for properly

designed, installed and maintained automatic irrigation systems).
◆ Minimize evaporation by watering early in the day or late at night, and when

the wind is calm.
◆ Use sprinklers that apply water slowly enough so soil can absorb it without

running off.  If puddling occurs, run sprinklers for a short time, then turn
them off and allow water to soak in before resuming watering.

◆ Place sprinklers to avoid watering driveways, sidewalks or walls.
◆ Use timers to limit watering and make early morning irrigation convenient.
◆ Adjust sprinklers to prevent fine misting that just blows away.
◆ Repair leaky faucets and hoses; even small leaks waste lots of water.

Drip and Soak Your Way to a Healthier Landscape

By applying water directly to the soil, drip irrigation and soaker hoses offer several advantages over sprinklers
or hand watering. They:
◆ Help plants grow healthier and save you effort.
◆ Conserve water by not spraying pavement, mulch, weeds and unplanted areas.
◆ Reduce plant diseases that spread by splashing soil and wet foliage.
◆ Save time otherwise spent moving hoses and sprinklers, weeding and controlling disease.
◆ Prevent erosion and runoff that wastes water and pollutes streams.
◆ Apply water to large garden areas simply, efficiently and cost-effectively.

Soaker? Drip? What’s the difference?
Most gardeners are familiar with soaker hoses, which sweat water along their entire length (see soaker hose illustration at
right). How does drip irrigation differ? Drip systems apply water directly to the soil through tiny outlets called emitters
or through micro-sprays plugged into flexible tubing that is laid on the ground surface or covered by mulch. Tubing can
be placed around individual plants, or spaced regularly to soak entire beds in densely planted areas. Drip systems allow
more precise watering to match plant needs and soil types, especially in large or sloped gardens where pressure changes
make soaker hose output variable.

Drip tubing with emitters can be placed around individual shrubs and trees, in planting beds and even containers.
The number of emitters and their flow rates should be selected according to your garden layout and soil type. (See back
page for more information.)

Drip tape offers a simple and inexpensive way to thoroughly water closely planted beds or rows. Pre-installed outlets
release water at regular intervals (usually 6 to 18 inches), selected depending on your soil and plant layout.

Water lost to
evaporation,
runoff and drainage
below roots

Mulch stops
evaporation

Drip IrrigationConventional Irrigation



Soaker hoses can be used to thoroughly water dense plantings or individual plants.
You can also customize a watering system to your garden by attaching soaker hoses to
solid hoses. This way, you avoid wasting water in areas that do not need it.

Dripping and Soaking Tips

◆ Keep your layout simple so it is easy to avoid damage, especially if the system is
buried under mulch.

◆ Cover soaker hoses and drip systems with 2 inches or more of mulch (wood chips,
bark or compost) to prevent evaporation and help spread the water flow. Quality drip
systems are designed to prevent clogging.

◆ Soaker hoses will only save water if they are used for the right length of time. As a
rule of thumb, a soaker hose may need to run for about 30 to 40 minutes per week
to water most annual plantings.  For best results, dig into the soil 1 hour after
watering to check soil moisture depth. See When to Water and How Much on
the next page to help determine the watering needs of other plants.  (For more
information about soils, see the Growing Healthy Soil guide.*)

◆ Drip systems and soaker hoses are designed to operate within a certain range of
pressure. Use a pressure regulator to deliver water evenly and help prevent damage
to the systems.

◆ Use a filter to prevent clogging from within your plumbing system.
◆ A backflow preventer keeps dirty water or fertilizers from entering drinking water,

and is required by Washington State law.  Contact your water provider for more
information.

◆ Inform everyone who works in your garden about the system to prevent
accidental damage.

◆ Use pressure-compensating drip emitters—not soaker hoses—for uniform watering
of uneven areas, steep slopes or large gardens.

◆ Refer to the back of this fact sheet for more information sources.

How to Use Automatic Sprinkler Systems Efficiently
Automatically controlled irrigation systems can make efficient watering easier, yet
they often waste large amounts of water due to improper scheduling or mainte-
nance. Follow these smart-watering tips:
◆ Adjust your watering schedule to track weather conditions at least once or

twice a month.
◆ Install a rain shut-off device to prevent watering when it rains. (For sources,

check the phone directory business listings under Irrigation Systems and
Equipment.)

◆ Inspect your system a few times during the watering season while it is running.
Look for and repair leaking or broken sprinklers, and reposition those that
spray unintended areas.

◆ Hire an irrigation professional to test and adjust your system annually.

Micro-sprays are low-volume spray heads used to water closely planted ground covers
and plants that prefer moist foliage.
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Annuals Trees, Shrubs, Perennials Lawns
Water where
the roots are: ◆ Most roots are in the top ◆ Root systems can go down ◆ Typically 4 to 6 inches
(Roots may be shallower 12 inches of soil, spreading a couple of feet, and may deep, and only under
or less widespread if just a short distance from extend two to five times areas covered by grass.
soil is compacted the plant. (Recent the branch spread.
or disturbed.) transplants and seedlings

have shallower roots.)

Signs it’s time ◆ Soil is dry below surface. ◆ Wilted leaves that do not ◆ Dull green color.
to water: ◆ Evergreen leaves are dull perk up in the evening. ◆ Footprints show long

or bronze.  (Try not to ◆ Yellowing deciduous leaves after you walk across
let plants wilt.  Most will before autumn. the lawn.
be stunted or die if ◆ Difficult to push a
allowed to dry out.) screwdriver or trowel

into the soil.

When to water ◆ Check soil often to make ◆ Water needs vary widely by ◆ Apply no more than
and how much: sure it stays moist 1 to 2 plant and situation; many 1 inch of water each

inches below the surface. may not need irrigation a week during summer,
few years after planting in including rain.
proper conditions. (See chart below.)

◆ Refer to gardening books or ◆ Lawns that are allowed
ask nursery experts about to turn brown recover
water needs of plants. better if they get a

thorough soaking every
month in summer.

3When to Water And How Much

Remember, the goal is to get water to the roots of your plants. Wetting the soil surface without penetrating the root
zone does nothing for your plants. Overwatering literally drowns plants, rotting their roots and inhibiting nutrient
absorption. So how much is right? The best way to find out if plants need water is to watch for signs that they are
thirsty. You can also check how well your soil retains moisture by digging into the root zone with a garden trowel. If
the soil feels moist, wait a day or two and check again. Use the chart below to determine when and how much to
water your plants to keep them healthy.

How long Should You Water?

Planting beds
To determine the delivery rate of your watering system, perform this simple test. When it’s time to water (check soil
moisture with a trowel first), run sprinklers or drip/soaker lines for 15 minutes, then wait a few hours and dig into
the soil to see how deep the water has reached. Repeat until soil is moist as far down as the roots grow. Check the soil
every few weeks in summer to keep up with seasonal changes.

Lawns
Most lawns need only 1 inch of water each week to stay green during our Northwest summers, and only half that much
in September. To find out how long your sprinklers take to supply this amount, place several short, straight-sided, empty
containers (like tuna or cat food cans) on your lawn. Place some near the edges of the spray pattern and some near the
center. Turn on the sprinkler(s) for 15 minutes, then measure the water depth in each can with a ruler and determine the
average depth. Finally, use the chart below to estimate how long and how often to water your lawn each week.

Average depth in your cans after 15 minutes
1/8" 1/4" 1/2" 3/4" 1"

How long you should water if you have:
Clay soil (water once per week*) 2 hrs. 1 hr. 30 min. 23 min. 15 min
Loamy soil (water twice per week) 1 hr. 30 min. 15 min. 11 min. 8 min.
Sandy soil (water three times per week) 40 min. 20 min. 10 min.  8 min.  5 min.

*May need to be split into two or more applications a few hours apart to prevent runoff.



For more information:

◆ Pick up a catalog for drip irrigation equipment
at home and garden centers for good information
about designing and installing drip systems. Or,
simply request catalogs from mail order suppliers
such as:
● Dripworks (800) 522-3747
● The Urban Farmer (800) 753-3747
● DIG (800) 344-2281

◆ Consult a reference book:
Drip Irrigation for Every Garden in Every Climate by
Robert Kourik, Metamorphic Press, 1992.

◆ See a demonstration garden:
Waterwise Garden at the Bellevue Botanical Garden
12001 Main Street, Bellevue.
Call (425) 452-4127 for directions.

Woodinville Water District’s Waterwise Garden
17238 NE Woodinville-Duvall Road, Woodinville.
Call (425) 487-4100 for directions.

Bradner Gardens Park
29th Avenue South and South Grand Street, Seattle.
For directions: www.nwlink.com/~jmoty/

◆ To learn more about natural lawn and
garden care, call the Natural Lawn & Garden
Hotline at (206) 633-0224 or visit us at
www.savingwater.org

◆ For expert advice, contact a nursery, landscape
or irrigation professional, or visit our website at
www.savingwater.org for links to nursery and
landscape professional organizations and related
sites, or contact Washington State University
Cooperative Extension, King County at
(206) 205-3100.

   Printed on recycled paper        #71274    8/2004

For TTY assistance, please call (206) 233-7241.  This information can be
made available on request to accommodate people with disabilities and those
who need language assistance.

Waterwise Garden at the Bellevue Botanical Garden

The Natural Lawn & Garden Series:

◆ Growing Healthy Soil

◆ Choosing the Right Plants

◆ Smart Watering

◆ Composting at Home

◆ Natural Pest, Weed & Disease Control

◆ Natural Lawn Care

◆ Natural Yard Care (summary)

Brought to you by your local water providers:

Cedar River Water & Sewer District

City of Bothell

City of Duvall

City of Mercer Island

Coal Creek Utility District

Highline Water District

King County Water District #20

King County Water District #45

King County Water District #49

King County Water District #90

King County Water District #119

King County Water District #125

Northshore Utility District

Olympic View Water & Sewer District

Seattle Public Utilities

Shoreline Water District

Soos Creek Water & Sewer District

Woodinville Water District

To request a Natural Lawn & Garden Guide,
call the Natural Lawn & Garden Hotline at
(206) 633-0224 or contact:
lawn&gardenhotline@seattletilth.org



Households that are not served by public sewers
usually depend on septic tank systems to treat
and dispose of wastewater. A well-designed,
installed, and maintained septic system can
provide years of reliable low-cost service. When
these systems fail to operate effectively, property
damage, groundwater and surface water pollu-
tion, and disease outbreaks can occur. Therefore,
it makes good sense to understand and care for
your septic tank system.

There are many different types of septic tank
systems to fit a wide range of soil and site condi-
tions. The following information will help you
understand a conventional gravity-now septic
system and keep it operating safely at the lowest
possible cost.

A conventional septic tank system has three
working parts:

1. The septic tank.
2. The drainfield with its replacement area.
3. The surrounding soil.

The typical septic tank is a large buried rectangu-
lar, or cylindrical container made of concrete,
fiberglass or polyethylene. Wastewater from
your toilet, bath, kitchen, laundry, etc., flows into
the tank. Heavy solids settle to the bottom where
bacterial action partially decomposes them to
digested sludge and gases. Most of the lighter
solids, such as fats and grease, rise to the top and
form a scum layer.

Well Drainfield

Groundwater

TreatmentSeptic
Tank

Soil

COOPERATIVE EXTENSIONCOOPERATIVE EXTENSION

Drainfield

Septic Tank

Soil

Replacement
Area

Properly Managing Your
Septic Tank System EB1671



Septic tanks may have one or two compartments.
Two-compartment tanks do a better job of set-
tling solids and are required for new systems.
Tees or baffles are provided at the tank’s inlet
and outlet pipes. The inlet tee slows the incom-
ing wastes and reduces disturbance of the settled
sludge. The outlet tee keeps the solids or scum in
the tank. All tanks should have accessible covers
for checking the condition of the baffles and for
pumping both compartments. If risers extend
from the tank to or above the ground surface,
they should be secure to prevent accidental entry
into the tank.

Solids that are not decomposed remain in the
septic tank. If not removed by periodic pumping,
solids will accumulate until they eventually
overflow into the drainfield. Most septic tanks
need to be pumped every 3 to 5 years, depend-
ing on the tank size, and the amount and type of
solids entering the tank.

Many products on the market, such as solvents,
yeast, bacteria, and enzymes claim to improve
septic tank performance, or reduce the need for
routine pumping. None of them have been found
to work. Some can even cause solids to carry
over to the drainfield, which results in early soil
clogging and the need for a new drainfield.
Products containing organic solvents also con-
tribute to groundwater pollution.

The wastewater leaving the septic tank is a liquid
called effluent. It has been partially treated, but
still contains disease-causing bacteria and other
pollutants. Discharging effluent onto the ground
surface or into surface and groundwater is
against Washington State law.

The Drainfield

The drainfield receives septic tank effluent. It
has a network of perforated pipes laid in
gravel-filled trenches (2–3 feet wide), or beds
(over 3 feet wide) in the soil. Wastewater trick-
les out of the pipes, through the gravel layer,
and into the soil. The size and type of drainfield
depends on the estimated daily wastewater
flow and soil conditions.

Every new drainfield is required to have a
designated replacement area. It must be
maintained should the existing system need an
addition or repair.

The Soil

The soil below the drainfield provides the final
treatment and disposal of the septic tank efflu-
ent. After the effluent has passed into the soil,
most of it percolates downward and outward,
eventually entering the groundwater. A small
percentage is taken up by plants through their
roots, or evaporates from the soil.

The soil filters effluent as it passes through the
pore spaces. Chemical and biological processes
treat the effluent before it reaches groundwater,
or a restrictive layer, such as hardpan, bedrock,
or clay soils. These processes work best where
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the soil is somewhat dry, permeable, and con-
tains plenty of oxygen for several feet below the
drainfield.

Warning signs of a failure:

• Odors, surfacing sewage, wet spots or lush
vegetation in the drainfield area

• Plumbing or septic tank backups
• Slow-draining fixture
• Gurgling sounds in the plumbing system

If you notice any of these signs or if you suspect
your septic tank system may be having problems,
contact your local health agency for assistance.

Caring for Your System:

  1. Practice water conservation. The more
wastewater you produce, the more the soil
must treat and dispose of. By reducing and
balancing your water use, you can extend
the life of the drainfield, decrease the
possibility of system failure, and avoid costly
repairs.

To reduce your water use:

• Use water-saving devices.
• Repair leaky faucets and plumbing fixtures.
• Reduce toilet reservoir volume or flow.
• Take shorter showers.
• Take baths with a partially filled tub.
• Wash only full loads of dishes and laundry.

  2. Keep accurate records. Know where your
septic tank system is and keep a diagram of
its location. Records of its size and location

may be available at your local health agency.
It is also wise to keep a record of mainte-
nance on the system. These records will be
helpful if problems occur, and will be valu-
able to the next owner of your home.

  3. Inspect your system once each year. Check
the sludge and scum levels inside your septic
tank to assure that the layers of solids are not
within the early warning levels. Also check
the tank to see if the baffles and tees are in
good condition. Periodically inspect the
drainfield and downslope areas for odors,
wet spots, or surfacing sewage. If your drain
field has inspection pipes, check them to see
if there is a liquid level continually over 6
inches. This may be an early indication of a
problem.

  4. Pump out your septic tank when needed.
Don’t wait until you have a problem. Routine
pumping can prevent failures, such as
clogging of the drainfield and sewage back-
up into the home. Using a garbage disposal
will increase the amount of solids entering
the septic tank, requiring more frequent
pumping.

  5. Never flush harmful materials into the
septic tank. Grease, cooking fats, newspa-
pers, paper towels, rags, coffee grounds,
sanitary napkins, tampons, and cigarettes
cannot easily decompose in the tank.
Chemicals such as solvents, oils, paint and
pesticides are harmful to the system’s
proper operation and may pollute the
groundwater. Septic tank additives do not
improve the performance of the septic tank,
nor do they reduce the need for pumping.
For information on the proper disposal of
hazardous household waste, call the Recycle
Hotline, 1-800-RECYCLE.

  6. Keep all runoff away from your system.
Water from surfaces such as roofs, drive-
ways, or patios should be diverted away
from the septic tank and drainfield area. Soil
over your system should be slightly
mounded to help surface water run off.

Ground Surface

Perforated
Pipe

Washed Gravel

Backfill

Original Soil
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  7. Protect your system from damage. Keep
traffic, such as vehicles, heavy equipment,
or livestock off your drain field or
replacment area. The pressure can compact
the soil or damage pipes. Before you plant a
garden, construct a building, or install a pool,
check the location of your system and re-
placement area.

  8. Landscape your system properly. Don’t place
impermeable materials over your drainfield or
replacement area. Materials such as concrete
or plastic, reduce evaporation and the supply
of oxygen to the soil for proper effluent
treatment. They can also hinder access to the
system for pumping, inspection, or repair.
Grass is the best cover for your system.

  9. Never enter any septic tank. Poisonous gases
or the lack of oxygen can be fatal. Any work
on the tank must be done from the outside.

10. Check with your local health agency for help
with system  problems. Although some
malfunctions may require complete drain-
field replacement, many problems can be
corrected with a minimum amount of cost
and effort.

Additional Information

Further information is contained in the following
Department of Health publications.
Water Saving Guideline 1, DSHS 22-643 (x) 5/88.
Septic Tank System For Your Home, DSHS
22-45A 11/83.
On-Site Sewage System Regulations, DOH 334-
006A WAC  246-272.

These are available from your county health
agency or by writing to:

Washington State Department of Health
Office of Community Environmental Health
Mail Stop LD-11 Olympia, WA 98504

Other sources of information include your local:
Health Agency
Natural Resources Conservation Services Office
Cooperative Extension Office

Reprinted with permission from the Washington
State Department of Health.

Reviewed by Craig G. Cogger, Ph.D., Associate Soil Scientist, Extension Soil Specialist, Washington State University Cooperative
Extension, WSU Puyallup Research and Extension Center.

WSU Cooperative Extension bulletins contain material written and produced for public distribution. You may reprint written
material, provided you do not use it to endorse a commercial product. Alternate formats of our educational materials are avail-
able upon request for persons with disabilities. Please contact the Information Department, College of Agriculture and Home
Economics, Washington State University for more information.

You may order copies of this and other publications from the WSU Bulletin office, 1-800-723-1763, or online
http://caheinfo.wsu.edu

Issued by Washington State University Cooperative Extension and the U.S. Department of Agriculture in furtherance of the Acts
of May 8 and June 30, 1914. Cooperative Extension programs and policies are consistent with federal and state laws and regula-
tions on nondiscrimination regarding race, sex, religion, age, color, creed, national or ethnic origin; physical, mental or sensory
disability; marital status, sexual orientation, and status as a Vietnam-era or disabled veteran. Evidence of noncompliance may be
reported through your local Cooperative Extension office. Trade names have been used to simplify information; no endorsement
is intended. Reprinted August 2002. Subject code 376. A.
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uried beneath your
back yard, it is out
there—constantly
working.  When

you’re at work, it is working.
When you’re eating dinner, it
continues working. And when
you’re sleeping, it’s still out there
in the dark—working.  What is
it? Your septic system. It may be
the most overlooked and under-
valued utility in your home; but
with proper care and mainte-
nance, your septic system can
continue to work for you for at
least 25 to 30 years.

If you are like most homeowners,
you probably never give much
thought to what happens when
waste goes down your drain. But
if you rely on a septic system to
treat and dispose of your house-
hold wastewater, what you don’t
know can hurt you.

Proper operation and mainte-
nance of your septic system can

Why Maintain Your System
There are three main reasons
why septic system maintenance is
so important. The first reason is
money. Failing septic systems are
expensive to repair or replace,
and improper maintenance by
homeowners is a common cause
of early system failure. The mini-
mal amount of preventative
maintenance that septic systems
require costs very little in com-
parison to the cost of a new 
system. For example, it typically
costs from $3,000 to $10,000 to
replace a failing septic system,
compared to $100 to $300 aver-
age per year costs to have a septic
system routinely pumped and
i n s p e c t e d .

The second and most important
reason to properly maintain your
system is the health of your family,
your community, and the envi-
ronment. When septic systems
fail, inadequately treated house-
hold wastewater is released into
the environment. Any contact
with untreated human waste can
pose a significant risk to public
health. Untreated wastewater
from failing septic systems can
contaminate nearby wells,
g r o u n d w a t e r, and drinking water
s o u r c e s .

Small Community Wastewater Issues Explained to the Public

B
Maintaining Your Septic System—A Guide For Homeowners

have a significant impact on how
well it works and how long it
lasts, and in most communities,
septic system maintenance is the
responsibility of the homeowner.

Preventing groundwater pollution
from failing septic systems should
be a priority for every community
and every homeowner. Contam-
ination of the groundwater source
can lead to the pollution of local
wells, streams, lakes, and ponds—
exposing family, friends, and
neighbors to waterborne diseases
and other serious health risks.

When a septic system fails, 
inadequately treated domestic
waste can reach the groundwater.
Bacteria and viruses from human
waste can cause dysentery, hepa-
titis, and typhoid fever. Many
serious outbreaks of these diseases
have been caused by contaminat-
ed drinking water. 

Nitrates and phosphates, also
found in domestic wastewater,
can cause excessive algae growth
in lakes and streams called algal
blooms. These blooms cause aes-
thetic problems and impair other
aquatic life. Nitrate is also the
cause of methemoglobinemia, or
blue baby syndrome, a condition
that prevents the normal uptake
of oxygen in the blood of young
babies.

In addition, a failing septic system
can lead to unpleasant symptoms,
such as pungent odors and soggy
l a w n s .
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M a i n t e n a n c e

Chemicals improperly disposed
of through a septic system also
can pollute local water sources
and can contribute to early 
system failures. For this reason 
it is important for homeowners
to educate themselves about
what can and what cannot be
disposed of through a septic 
system.

A third reason to maintain your
septic system is to maintain the
economic health of your com-
munity. Failing septic systems
can cause property values to
decline. Sometimes building 
permits cannot be issued for
these properties. Also, failing 
septic systems may contribute to
the pollution of local rivers,
lakes, and shoreline that your
community uses for commercial
or recreational activities.
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How to Maintain Your System
Septic system maintenance is
often compared to automobile
maintenance because only a 
little effort on a regular basis 
can save a lot of money and 
significantly prolong the life 
of the system.

Annual inspections of your 
septic system are recommended
to ensure that it is working prop-
erly and to determine when the
septic tank should be pumped.
Systems that have moving parts
may require more frequent
inspections. By having your 
system inspected and pumped
regularly, you can prevent the
high cost of septic system failure.

A professional contractor can do
a thorough inspection of the
entire system and check for
cracked pipes and the condition
of the tees or baffles and other
parts of the system.

A thorough septic system inspec-
tion will include the following
steps:

1. Locating the system.
Even a professional may have
trouble locating the system if the
access to your tank is buried. One
way to start looking is to go in
the basement and determine the
direction the sewer pipe goes out
through the wall. Back outside,
the inspector will use an insulated
probe inserted into the soil to

locate the buried piping. Once
the system components are
found, be sure to sketch a map
and keep it on hand to save time
on future service visits.

2. Uncovering the manhole
and inspection ports.
This may require some digging in
the yard. If they are buried, it
will help future inspections if 
elevated access covers or risers
are installed to make it easier to
access the ports and manhole. 

3. Checking connections.
Flushing the toilets, running water
in the sinks, running the washing
machine through a cycle will help
to determine if the household
plumbing is all going to the 
system and working correctly.

4. Measuring the scum and
sludge layers.
The inspector will measure the
scum and sludge layers with spe-
cial tools inserted through the
inspection port. A proper inspec-
tion will also include a visual
observation of the scum and
sludge layers. (The sludge layer is
the heavier solids that have set-
tled down to the bottom of the
tank. The scum layer is made up
of grease and light solids that
float near the top of the tank.)

If the sludge depth is equal to
one third or more of the liquid
depth, the tank should be
pumped. Also, the tank needs to
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distribution box, drop box, or
pump, these need to be 
checked too. 

How often the tank needs to be
pumped depends on the tank
size, the number of people living
in your home, and the habits of
your particular household.
Garbage disposals and high-
water-use appliances, such as a
hot tub or whirlpool, also affect
the pumping frequency.

When it’s time to pump, be sure
to hire a licensed contractor. He
or she will have the appropriate
equipment and will dispose of
the sludge at an approved treat-
ment site. You can find listings
for licensed pumpers and haulers
in the yellow pages, or contact
your local health department or
permitting agency for assistance.

It’s a good idea to be
present when your
tank is being
pumped. Make sure
that the contractor
uses the manhole,
not the inspection
ports, to pump the
tank to avoid dam-
aging the baffles or
tees. Also make sure
all of the material in
the tank is removed.
It is not necessary to
leave anything in
the tank to “restart”
the biological
processes, but it is
also not necessary to
scrub or disinfect the
tank.

Pumping your septic
tank is probably the
single most impor-
tant thing that you
can do to protect
your system. If the
buildup of solids in
the tank becomes
too high and solids
move to the drain-

field, this could clog and strain
the system to the point where a
new drainfield will be needed. 

Recordkeeping
It is very important to keep a
detailed record of all inspections,
pumpings, permits, repairs, and
any other maintenance to your
system along with a sketch of
where your septic system is 
located. Having this information
on hand for service visits can
save you both time and money.

Learn the location of your 
septic system, and keep a dia-
gram or sketch of it with your
maintenance records.

Inspecting your septic system
annually is a good way to 
monitor your system‘s health.
Inspections can reveal problems
before they become serious, and
by checking the levels of sludge
and scum in your tank, you can
get a more accurate idea of how
often it should be pumped. 

Protect the tank and drainfield
Protect your septic system from
potential damage. Don’t plant
anything but grass near your
septic system—roots from shrubs
and trees can cause damage—
and don’t allow anyone to drive
or operate heavy machinery over
any part of the system. Also,
don’t build anything over the
drainfield. Grass is the most
appropriate cover for the 
drainfield. 

Sound septic system operation
and maintenance practices
include conserving water, being
careful that nothing harmful is
disposed of through the system,
and having the system inspected
annually and pumped regularly.

By educating everyone in your
household about what is and
what isn’t good for septic systems,
they can begin to develop good
maintenance habits.

3

Tank

Size

(gals.)

Household Size

(number of people)

1 2 3 4 5 6

500 5.8 2.6 1.5 1.0 0.7 0.4

750 9.1 4.2 2.6 1.8 1.3 1.0

900 11.0 5.2 3.3 2.3 1.7 1.3

1000 12.4 5.9 3.7 2.6 2.0 1.5

1250 15.6 7.5 4.8 3.4 2.6 2.0

1500 18.9 9.1 5.9 4.2 3.3 2.6

1750 22.1 10.7 6.9 5.0 3.9 3.1

2000 25.4 12.4 8.0 5.9 4.5 3.7

2250 28.6 14.0 9.1 6.7 5.2 4.2

2500 31.9 15.6 10.2 7.5 5.9 4.8
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Estimated septic tank pumping frequencies in
years. These figures assume there is no garbage
disposal unit in use. If one is in use, pumping 
frequency may need to be increased.
(Source: Pennsylvania State University Cooperative Extension Service.)

Figure 1.

be pumped when it is 1/3 full.
See the table below for estimated
pumping frequencies. But be
aware it is most prudent to con-
duct regular inspections and
pump when the inspection says
the tank needs to be pumped.

Remember that toxic gases are
produced by the natural treat-
ment processes in septic tanks
and can kill in minutes. Even
looking into the tank can be 
dangerous. Leave inspections to
the trained professionals.

5. Checking the tank and the
drainfield.
The inspector will check the 
condition of the baffles or tees,
the walls of the tank for cracks,
and the drainfield for any signs
of failure. If the system includes a
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the groundwater.

Even latex paint is unhealthy for
your septic system. To reduce the
cleanup of these products,
squeeze all excess paint and stain
from brushes and rollers on 
several layers of newspaper
before rinsing.

To help prevent groundwater 
pollution, be sure to dispose of
leftover hazardous chemicals by
taking them to an approved 
hazardous waste collection 
center. For more information,
contact your local health 
department.

Additives/System Cleaners
While many products on the
market claim to help septic 
systems work better, the truth is
there is no magic potion to cure
an ailing system. In fact, most
engineers and sanitation profes-
sionals believe that commercial
septic system additives are, at
best, useless, and at worst, 
harmful to a system.

There are two types of septic 
system additives: biological (like
bacteria, enzymes, and yeast) and
chemical. The biological additives
are harmless but some chemical
additives can potentially harm
the soil in the drainfield and 
contaminate the groundwater.

While there hasn’t been exten-
sive study on the effectiveness
of these products, the general
consensus among septic system
experts is that septic system 
additives are an unnecessary evil. 

Be aware that the extended use
of strong pharmaceuticals and
personal care products may
harm the working bacteria popu-
lation in the tank. The total
effects are unknown at this time.

the toilet to dispose of plastics,
paper towels, facial tissues, tam-
pons, sanitary napkins, cigarette
butts, dental floss, disposable dia-
pers, condoms, kitty litter, etc.
The only things that should be
flushed down the toilet are waste-
water and toilet paper.

When used as recommended by
the manufacturer, most house-
hold cleaning products will not
adversely affect the operation of
your septic tank. Drain cleaners
are an exception, however, and
only a small amount of these
products can kill the bacteria and
temporarily disrupt the operation
of the tank. 

Household cleaners such as
bleach, disinfectants, and drain
and toilet bowl cleaners should
be used in moderation and only
in accordance with product
labels. Overuse of these products
can harm your system. It makes
sense to try to keep all toxic and
hazardous chemicals out of your

septic tank system. 

To avoid disrupt-
ing or perma-
nently damaging
your septic sys-
tem, do not use
it to 
dispose of 
hazardous
household
chemicals.

Even small
amounts of paints,

varnishes, paint thinners,
waste oil, anti-freeze, photo-

graphic solutions, pharma-
ceuticals, antibacterial
soaps, gasoline, oil, pesti-
cides, and other organic
chemicals can destroy

helpful bacteria and the
biological digestion taking

place within your system.
These chemicals also pollute

What you put into your septic
system greatly affects its ability
to do its job. Remember, your
septic system contains living
organisms that digest and treat
waste. As a general rule of
thumb, do not dispose of 
anything in your septic system
that can just as easily be put in
the trash. Your system is not
designed to be a garbage can
and solids build up in the septic
tank that will eventually need to
be pumped. The more solids that
go  into the tank, the more 
frequently the tank will need to
be pumped, and the higher the
risk for problems to arise.

In the kitchen, avoid washing
food scraps, coffee grinds, and
other food items down the drain.
Grease and cooking oils con-
tribute to the layer of scum in the
tank and also should not be put
down the drain.

The same common-sense
approach used in the kitchen
should be used in the bathroom.
Don’t use

What Not To Flush
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Modern Appliances May Affect Your Septic Tank

Garbage Disposals
Garbage disposals can increase
the amount of solids in the tank
up to 50 percent and should not
be used. Eliminating a garbage
disposal can greatly reduce the
amount of grease and solids that
enter the drainfield. 

Because a garbage disposal
grinds kitchen scraps into small
pieces, once they reach the septic
tank, they are suspended in the
water. Some of these materials
are broken down by bacterial
action, but most of the grindings
must be pumped out of the tank. 

As a result, use of a garbage 
disposal will significantly increase
the amount of sludge and scum
in your septic tank. Therefore,
many states require a larger min-
imum size septic tank if there will
be a garbage grinder/disposal
unit in operation in the house.

Hot Tubs/Whirlpools
Hot tubs and whirlpools have
become more common today in
the home as a source of relax-
ation and therapy. While the
soothing, swirling waters of a spa
may be good for a homeowner,
unfortunately, the large amounts
of water that drain from the hot
tub are not good for your septic
system.

Emptying large quantities of
water from a hot tub into your
septic system can overload a 
system and stir the solids in the
tank, pushing them into the
drainfield, eventually causing it
to fail. 

Hot tub water should instead be
cooled and then drained onto turf
or landscaped areas of your prop-
erty well away from the septic
tank, drainfield, and house in
accordance with local regulations.

Water Softeners
Some freshwater purification 
systems, including water softeners,
needlessly pump hundreds of
gallons of water into the septic
system all at once. This can agi-
tate the solids and allow excess to
flow into the drainfield. Consult a
plumbing professional about
a l t e rnative routing for such 
freshwater treatment systems.

Water softeners remove hardness
by using a salt to initiate an ion
exchange.  The backwash to
regenerate the softener flushes
pounds of this used salt into the
septic system.  There is some con-
cern that these excess salts can
affect the digestion in the septic
tank or reduce the permeability
in the soil dispersal system. 

The Winter 2001 issue of Pipeline
gives additional information
about water softener use.
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There are two main parts to the
basic septic system: the septic
tank and the drainfield. 

Household wastewater first flows
into the septic tank where it
should stay for at least a day. In
the tank, heavy solids in the
wastewater settle to the bottom
forming a layer of sludge, and
grease and light solids float to
the top forming a layer of scum.

The sludge and scum remain in
the tank where naturally occur-
ring bacteria work to break them
down. The bacteria cannot com-
pletely break down all of the
sludge and scum, however, and
this is why septic tanks need to
be pumped periodically.

The separated wastewater in the
middle layer of the tank is
pushed out into the drainfield as
more wastewater enters the septic
tank from the house. If too much
water is flushed into the septic
tank in a short period of time,
the wastewater flows out of the
tank before it has had time to
separate. This can happen on
days when water use is unusually
high, or more often if the septic
tank is too small for the needs of
the household. Homeowners

How Your Septic System Works
should stagger their laundry
throughout the week and try to
do no more than two wash loads
per day.

When wastewater leaves a septic
tank too soon, solids can be car-
ried with it to the drainfield.
Drainfields provide additional
treatment for the wastewater by
allowing it to trickle from a series
of perforated pipes, through a
layer of gravel, and down
through the soil. The soil acts as
a natural filter and contains
organisms that help treat the
waste. Solids damage the drain-
field by clogging the small holes
in the drainfield pipes, and
excess water strains the system
unnecessarily.

Conventional septic systems are
a very simple way to treat house-
hold wastewater. They contain
no moving parts and are easy to
operate and maintain. Although
homeowners must take a more
active role in maintaining septic
systems, once they learn how
their systems work, it is easy for
them to appreciate the impor-
tance of a few sound operation
and maintenance practices.

Water conservation is very
important for septic systems
because continual saturation of
the soil in the drainfield can
affect the quality of the soil and
its ability to naturally remove
toxics, bacteria, viruses, and
other pollutants from the waste-
water.

The most effective way to con-
serve water around the house is
to first take stock of how it is
being wasted. Immediately repair
any leaking faucets or running
toilets, and use dishwashers only
when full. 

Laundry
You can also cut down on water
use by selecting the proper load
size for your washing machine.
Washing small loads of laundry
with large quantities of water is a
waste of both water and energy.

Also doing laundry all in one
day might seem like a good use
of time, but it could be harmful
to your septic system. By doing
several loads in succession, the
septic system does not have time
to adequately treat wastes. You
might be hydraulically overload-
ing your septic system, causing it
to pass solids into the drainfield.

Newer energy-efficient
clothes washers use 35
percent less energy
and 50 percent less
water than a standard

model. Look for appliances that
display the Energy Star symbol.
This indicates they meet strict

Use Water Wisely All
Around The House
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*Do learn the location of your
septic tank and drainfield. Keep 
a sketch of it handy with your
maintenance record for service
visits. 

*Do have your septic system
inspected annually.

*Do have your septic tank
pumped out by a licensed con-
tractor, approximately every
three to five years, or as often as
is appropriate for your system 

*Do keep your septic tank cover
accessible for inspections and
pumping. Install risers if neces-
sary.

*Do call a professional whenever
you experience problems with
your system, or if there are any
signs of system failure.

*Do keep a detailed record of
repairs, pumping, inspections,
permits issued, and other mainte-
nance activities.

*Do conserve water to avoid
overloading the system. Be sure
to repair any leaky faucets 
or toilets.

*Do divert other sources of
water, like roof drains, house
footing drains, and sump pumps,
away from the septic system.
Excessive water keeps the soil 
in the drainfield from naturally
cleansing the wastewater.

*Don’t go down into a septic
tank. Toxic gases are produced by
the natural treatment processes
in septic tanks and can kill in
minutes. Extreme care should be
taken when inspecting a septic
tank, even when just looking in. 

*Don’t allow anyone to drive or
park over any part of the system.  

*Don’t plant anything over or
near the drainfield except grass.
Roots from nearby trees or shrubs
may clog and damage the drain
lines.

*Don’t dig in your drainfield or
build anything over it, and don’t
cover the drainfield with a hard
surface such as concrete or
asphalt. The area over the drain-
field should have only a grass
cover. The grass will not only 
prevent erosion, but will help
remove excess water.

*Don’t make or allow repairs to
your septic system without
obtaining the required health
department permit. Use profes-
sional licensed onsite contractors
when needed.

*Don’t use septic tank additives.
Under normal operating condi-
tions, these products usually do
not help and some may even be
harmful to your system.

*Don’t use your toilet as a trash
can or poison your septic system
and the groundwater by pouring
harmful chemicals and cleansers
down the drain. Harsh chemicals
can kill the beneficial bacteria
that treat your wastewater.

*Don’t use a garbage disposal
without checking with your local
regulatory agency to make sure
that your septic system can
accommodate this additional
waste.

*Don’t allow backwash from
home water softeners to enter the
septic system.

energy efficiency guidelines set
by the EPA and the U.S.
Department of Energy.

Use only nonphosphate or low
phosphate laundry detergents.
Powder detergents with low inert
(clay) content are also easier on
the septic system.

Bathrooms
In a typical household, most of
the water used indoors is used 
in the bathroom, and there are
several little things that can be
done to conserve water there. 

For example, try to avoid letting
water run while washing hands
and brushing teeth. Avoid taking
long showers and install water-
saving features in faucets and
shower heads. These devices can
reduce water use by up to 50 per-
cent. Low-flush toilets use 1.6
gallons per flush compared to the
three to five gallons used by con-
ventional toilets. Even using a
toilet dam or putting a container
filled with rocks in the toilet 
tank can reduce water use by 
25 percent.

It is also important to avoid over-
taxing your system by using a lot
of water in a short time period,
or by allowing too much outside
water to reach the drainfield. Try
to space out activities requiring
heavy water use over several
days. Also, divert roof drains, 
surface water, and sump pumps

away from the
drainfield.

National Environmental Services Center (800) 624-8301 or (304) 293-4191

Reprint
Info

Readers are encouraged to
reprint Pipeline articles in local

newspapers or include them in fly-
ers, newsletters, or educational pre-

sentations. Please include the name and
phone number of the National

Environmental Service Center (NESC) on
the reprinted information and send us a

copy for our files. If you have any questions
about reprinting articles or about any of
the topics discussed in this newsletter,

please contact the NESC at 
(800) 624-8301.

Septic System Dos and Don’ts

The Summer 2004 issue of Pipeline provides more
information about septic tanks for homeowners.
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Your Yard and Water Quality: Simple Things 

Gardeners Can Do To Prevent Water 
Contamination 

By Van Bobbitt, Robert Fox, Holly Kennell, Curt Moulton, George Pinyuh, and Mary 
Robson

Can Gardening Cause Water Contamination?
We generally view gardening as a wholesome activity that enhances our 
environment. But pesticides, fertilizers, and erosion from gardens and landscapes 
can contaminate lakes, streams, rivers, the ocean, and groundwater. Since the 
quality of our water resources affects our quality of life, we must learn how our 
gardening practices can contribute to water contamination and what we can do to 
reduce the threat to water quality. 

We have long been aware of contamination from point sources such as factories 
and municipal sewage systems. Recently, we have become more aware of the 
threat of nonpoint-source contamination. Many relatively small, widespread 
sources create contamination. Each source by itself may seem insignificant; 
however, when the sources are added together they can pose a serious threat. 

Hundreds of thousands of homes in Washington State have gardens. Each garden
may contribute a relatively small amount of runoff containing soil, chemicals, 
and fertilizers that flows into our lakes, rivers, and bays (surface water). Nitrates 
(formed from fertilizers and manures) or certain pesticides that leach through the 
soil can contaminate groundwater. Added up, the small contributions form a 
sizable problem. Only when individuals take responsibility and make wise 
choices can we control nonpoint contamination.
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Why Be Concerned?
Contamination from pesticides and nitrates can contaminate drinking water 
supplies. For example, nitrate levels as low as 10 parts per million (ppm) in 
drinking water have caused blue-baby syndrome. While humans older than 6 
months are not seriously affected by nitrates in drinking water, cattle and sheep 
are susceptible. (See EB1632 Why the Concern about Agricultural 
Contamination in Groundwater?) Sediments from erosion can ruin habitats for 
aquatic life. Residues from lawn and garden fertilizers can overstimulate aquatic 
plant growth in shallow lakes and bays, making water unsuitable for fish and 
wildlife. Contamination can make lakes, rivers, and beaches unsafe for 
swimming and other recreational activities. In many areas, water contamination 
has decreased populations of fish and shellfish or made them unfit for eating. 
This concerns not only those who fish for sport but also the commercial fishing 
industry and consumers. In short, clean water is essential for human health, 
wildlife, recreation, and industry.
    

Environmentally Sound Gardening
Good gardens thrive with good water quality practices. The same simple, 
practical techniques that improve soil, beautify the landscape, reduce 
maintenance, and enhance plant health can also protect the quality of our water. 

As a gardener, use these keys to protecting water quality: 

1 reduce the amount of potentially dangerous substances 
introduced to the environment;

 2  minimize the amount of water that runs off your property.
    

Landscape Design
An environmentally-sound garden begins with proper planning and design. 
Properly selected plants and landscape features can reduce runoff and minimize 
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pesticide and fertilizer use in your garden. For example, pavement and gravel 
allow much greater runoff than a landscape of trees or grass (Table 1). 
Maintenance of a perfect lawn often involves more reliance on chemicals than 
other types of landscapes. 

Table 1 Estimated Runoff 

 Land cover  Percent runoff 

Dense forest 10%

Light forest 15% 

Lawns 25%

Gravel areas 80%

Pavement and roofs 90%

Reference: King County, Washington, 
Surface Water Design Manual. January 

1990. 
What You Can Do:

Select plants adapted to the 
environmental conditions (sun, 
moisture, soil, temperature, 
etc.) of the site to ensure 
healthy plants and reduced 
maintenance.  

Replace turf in inappropriate 
areas (for example, dense 
shade; steep slopes; narrow, 
hard-to-irrigate areas; soil 
compacted by heavy traffic) 
with plants, mulches, or paving 
materials that require less 
irrigation, fertilizer, and 
pesticide.

Use porous paving materials 
(for example, wood decking, 
modular pavers, porous 
asphalt, gravel, wood chips) 
instead of impermeable 
concrete or asphalt.

Allow roof runoff to spread 
over well-drained soil where 
infiltration will occur.

Build gravel trenches along 
paved walkways and 
driveways to catch runoff.

Create gravel seepage pits or a 
series of infiltration beds 
underlain by a gravel or tile 
drainage system where runoff 
is a special problem. Consult a 
soils engineer to ensure proper 
design.

Soil and Fertility Management

Soil is the essential foundation of a garden. Proper soil and fertility management 
will produce a healthier landscape and reduce the potential for water 
contamination from erosion, fertilizers, and pesticides.
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Drainage refers to the ability of soil to transmit water through the surface and 
subsoil. Most landscape plants, fruit trees, and berry bushes require good soil 
drainage to a depth of at least 2 feet. Drainage also affects the potential for water 
contamination. A coarse-textured mineral soil, such as sand, will drain rapidly, 
but it also allows dissolved chemicals to leach into the groundwater. Clay 
particles that bind these chemicals slow their movement through the soil, 
reducing the likelihood of groundwater contamination. But a dense clay soil 
drains slowly, increasing surface runoff. 

Fertility refers to the presence of minerals necessary for plant life. 
Unfortunately, the fertility of garden soils is often less than ideal for plant 
growth. Gardeners usually compensate by adding fertilizers, either from 
synthetic or natural sources. Overapplication of any fertilizer or manure can 
result in water carrying excess nutrients into lakes and streams or leaching them 
into groundwater. 

Overfertilization also wastes money, damages plants, and can encourage weeds. 

Conditioning can greatly enhance the productivity of soil. Incorporating organic 
matter, such as compost, ground bark, or sawdust increases the soil's ability to 
store moisture and nutrients. In addition, adding organic matter can buffer the 
effects of pesticides in the soil and prevent the rapid leaching of many chemicals 
into groundwater. 

Beating rain and moving water can carry away soil particles, organic matter, 
plant nutrients, and soil contaminants. This water-soil-chemical mix can cloud 
natural waters, stimulate unnatural and ecologically disastrous algal blooms, and 
contaminate fish. Therefore, it is essential to minimize erosion and runoff. 
   

What You Can Do:

Have your soil tested; testing 
will detect pH problems that 
affect nutrient availability to 
plants. Tests also reveal 
deficiencies of nutrients such 
as phosphorus, potassium, and 
calcium. Your county's WSU 
Cooperative Extension office 
can provide names of soil 
testing labs.

Use only the amount of 
fertilizer recommended; more 
is not better.

Fertilize according to what the 
plant actually needs; 
established trees and shrubs do 
not need annual applications if 
they are putting on adequate 
growth and if their leaf color is 
healthy.

Use slow-release fertilizers 
(organic or synthetic) when 
possible to reduce the loss of 
excess nitrogen into 
groundwater or surface water.
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If you use quick-release 
synthetic fertilizers, make 
several small applications over 
a period of time instead of a 
large amount all at once; 
splitting applications also will 
reduce the potential for 
nitrogen leaching.

Time fertilizer applications 
correctly; trees and shrubs 
make best use of fertilizer just 
before or as new growth begins 
in the spring; fertilize annual 
and herbaceous perennials 
when they are actively 
growing.

Add organic matter to sandy 
soils to improve moisture 
retention and reduce leaching 
of fertilizers and pesticides.

Add organic matter to heavy 
clay soils to improve water 
infiltration.

Slow down runoff to reduce 
erosion and increase water 
infiltration; try terracing 
slopes, creating grassy swales, 
or building earth, wood, or 
masonry diversions.

Mulch bare soil to prevent 
erosion; use straw, grass 
clippings, wood chips, ground 
bark and geotextiles (landscape 
fabrics used to control weeds 
and erosion).

Plant vegetation that lends 
itself to erosion control: salal, 
Oregon grape, English ivy, St. 
Johnswort, and grasses are a 
few examples.

Protect existing vegetation 
where high water velocities are 
expected; for example, use a 
concrete splashblock at your 
rain gutter outlet, or place 
large, rough-edged stones at 
drainpipe outlets.

Grow cover crops in your vegetable garden during the winter to 
reduce erosion, trap some nutrients, and add organic matter to the 
soil.
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Using Garden Wastes
Like many other things we do, gardening creates wastes: grass clippings, 
prunings, and leaves. Thrown into the garbage, yard wastes just add to the 
landfill problem. Landfills themselves can contaminate groundwater. Decaying 
vegetable matter thrown into a lake or stream can compete with marine animals 
for the limited oxygen supply. If processed in the garden though, these wastes 
can be a valuable resource, contributing to healthy soils and plants.
   

What You Can Do:

Use leaves and grass clippings 
as a mulch; this will reduce 
erosion, irrigation 
requirements, and weed 
problems.

Run prunings and woody brush 
through a chipper and use as a 
mulch or to cover pathways.

Compost leaves, needles, grass 
clippings and annual weeds to 
create a valuable organic soil 
amendment.

 Cover compost piles with a 
tarp during the rainy season to 
prevent leaching of nutrients.

Locate compost piles away 
from bodies of water or where 
runoff might occur since 
nutrients are likely to leach 
from the piles.

Compost herbicide-treated 
grass clippings for at least a 
year to eliminate potential 
herbicide problems. These 
clippings are best kept in a 
separate pile from other 
compost materials.

Do not compost diseased plants, plant parts, or perennial weeds.

   
Watering

Overwatering can wash away soil, pesticides, and nutrients, which eventually 
find their way into surface water or groundwater. Overwatering occurs when 
water is applied faster than the ground can absorb it, or when you let the water 
run too long. By watering efficiently, you will reduce your water bill while 
protecting water quality. 

Hand watering, either with a hose or a watering can, is generally appropriate for 
containers or small beds only. Hand watering lawns and planting beds usually 
does no more than wet the soil surface. Sprinklers can generate considerable 
runoff if they apply water too fast or throw water onto paved surfaces. Soaker 
hoses reduce runoff and evaporative losses because they apply water slowly. 
Trickle or drip irrigation is also efficient, reducing water use by 50% to 80% 
compared with overhead irrigation. 

Do not water according to the calendar, since a plant's water requirement will 
vary depending on weather, soil, plant species, and age or size of the plant. 
Never allow seedlings to dry out. Newly established plants will need frequent 
watering until their root systems become well established. Established trees and 
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shrubs usually do well if you soak them once or twice a month during the 
summer. Many drought-resistant plants require little or no watering (at least in 
western Washington) once they are established. 

A lawn west of the Cascades will use about an inch of water per week during 
hot, dry weather. Apply no more than 1/2 inch of water per hour, but adjust this 
amount according to soil type. Use small cans to measure the amount of water 
your sprinklers apply. Turn off the water at the first sign of soil saturation or 
runoff. 

Watch for signs that indicate your lawn needs watering: gray-green color, turf 
does not spring back after being walked on, and blades of grass roll lengthwise. 
Lawns generally need irrigation at least once a week in summer to stay green. 
They can be allowed to go dormant. 

The goals of environmentally sound irrigation are to maximize water infiltration 
and minimize runoff. Reduce the potential for runoff by reducing the need for 
supplemental irrigation. 
   

What You Can Do:

Select low water-use plants; 
many native plants and other 
species adapted to dry 
summers require little if any 
irrigation.  

Decrease the amount of area 
planted to lawn; turf generally 
requires more irrigation than a 
landscape of established trees, 
shrubs, and groundcovers.

Increase a lawn's drought 
tolerance through proper 
cultural practices (soil 
preparation, dethatching, 
aerification, fertilization, 
mowing frequency and height). 
See EB0482 Home Lawns.

Store runoff from your roof in 
a rain barrel; mount a hose tap 
at the bottom.

Design your landscape into 
irrigation zones, grouping high 
water-use plants in one zone 
and low water-use plants in 
another; built-in irrigation 
systems should have separate 
circuits for the lawn and 
planting beds.

Avoid frequent, light 
irrigations; they tend to 
encourage shallow rooting that 
makes plants more susceptible 
to drought.

Apply water slowly (generally 
not more than 1/2 inch per 
hour)

Adjust sprinkler patterns and 
output to avoid runoff.

Use soaker hoses or drip 
irrigation rather than sprinklers 

If you must water by hand, 
sink perforated cans into the 
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where possible. soil by each plant to create 
reservoirs.

Water when the plants need it, 
not according to the calendar.

Apply mulches to conserve soil 
moisture.

   
Pest Management

A pest-free garden is expensive, impractical, and environmentally undesirable. 
Attempts to maintain a pest-free garden often result in heavy use of pesticides, 
which in turn increase the potential for water contamination. Try to keep pest 
populations below the level at which they cause unacceptable damage. Allowing 
low levels of pests to survive will help maintain a population of their natural 
enemies. 

The first step to effective pest management is to inspect your plants often so you 
can catch problems when control measures are most effective, before problems 
become serious. If you detect and deal with insect and disease problems early, 
you can reduce or eliminate the need for pesticides. 

The object is to make your garden a healthy place for your plants and an 
inhospitable place for pests. 
   

What You Can Do:

Plant pest-resistant species and 
varieties of plants; check with 
local nurseries, landscapers, 
Cooperative Extension agents, 
or Master Gardeners to see if 
resistance information is 
available for the types of plants 
you are considering.  

Rotate vegetables and annual 
flowers so that the same plant 
or plant family does not 
occupy the same space every 
year (for example, tomatoes, 
potatoes, and petunias are all in 
the nightshade family); rotation 
can reduce insect infestations 
and the buildup of soil-borne 
diseases.

Keep your garden clean; rocks, 
wood, and debris provide great 
hiding places for slugs and 
insects.

Weed your garden; weeds can 
harbor insects and diseases that 
attack your garden plants.

Time plantings to avoid peak 
insect infestations; often the 
most destructive phase of an 
insect's life is brief and 
predictable. Check with your 
Cooperative Extension office 
to see if this information is 
available for specific insect 
pests.

Preserve naturally occurring 
beneficial organisms by 
minimizing your use of 
pesticides.
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Properly identify plant 
problems; remember that most 
such problems are cultural or 
environmental and will not 
respond to pesticide 
applications. If it is a pest 
problem, proper identification 
is also important in selecting 
the safest and most effective 
pest control strategy.

Determine if a plant problem 
really justifies treatment; many 
pest problems are not life 
threatening to the plant and 
may cause only cosmetic 
damage.

Try the least toxic control 
strategies first; cultural 
controls are often a good place 
to start. (See insert on 
Nontoxic Control Methods.)

Record your observations and 
the results of your treatments 
for future reference.

If you are going to use 
pesticides, choose those that 
pose the least threat to water 
quality; examples include 
pyrethrins, insecticidal soaps, 
horticultural oils, and Bacillus 
thuringiensis (BT).

If you decide to use pesticides, 
apply when the pest is most 
susceptible to control, not 
according to a predetermined 
calendar schedule.

If using insecticides, spot treat 
only those plants or plant parts 
affected. Compared to cover 
sprays, spot treatments can 
drastically reduce insecticide 
use (by over 90% in some 
cases) and still achieve good 
pest control.

Apply preventive fungicides 
only to plants likely to develop 
disease problems.

If pesticides are to be used, carefully read the label for directions, 
usage restrictions, and health and environmental precautions.

   
Nontoxic Pest Control Methods

 Insects   

  Keep garden free of weeds and debris that provide a habitat 
for pests.

  Prune out insect-infested parts of plants.

  Cover susceptible crops with floating row covers or nylon 
screen to exclude certain pests.

  Use insect traps where appropriate (research indicates that 
light traps are usually ineffective).
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  Use a stream of water or brush to dislodge insects.

  Handpick insects from plants.

  Encourage beneficial insects by planting flowers that 
provide nectar and pollen.

Diseases:   

   Plant disease-resistant cultivars.

  Rotate annual plants (both flowers and vegetables).

  Allow adequate space between plants and prune for good 
air circulation.

  Time waterings so that foliage dries by nightfall.

  Prune off and destroy diseased plant parts.

  Improve soil drainage and aeration.

Slugs:   

  Place beer in containers to effectively attract and kill slugs.

  Overturn clay pots or place flat boards next to the plants to 
lure slugs. Check frequently and kill collected slugs.

Weeds:   

  Hand pull weeds or cultivate soil with a hoe where 
appropriate.

  Use mulches generously.

  Keep lawns healthy and dense to crowd out weeds.
   

Further Reading

 For more information, the following publications are available from WSU 
Cooperative Extension. 

EB1721 Defining Water Quality  

EB1034 Fertilizing Landscape Trees and Shrubs 

EB0422 Home Gardens 

EB0482 Home Lawns 

EB1722 How Fertilizers and Plant Nutrients Affect Groundwater 
Quality 

EB1123 How Much Fertilizer Should I Use?: Conversion Guide for 
Home Gardeners 
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WY/IRP4 Landscaping Kit 

EB1579 Landscape Plants for the Inland Northwest 

EB0648 Organic Gardening 

EB1468 Read Pesticide Labels 

EB1633 Role of Soil in Groundwater Protection 

EB1386 Safe Disposal of Home Use Pesticides 

EB0684 Saving Water: Lawns and Other Turf 

EB1640 Growing Small Fruits for the Home Garden 

EB1102 Soil Management in Yards and Gardens 

EM4834 Water Conservation in Gardens and Landscapes 

EB1090 Watering Home Gardens and Landscape Plants 

EB1622 Washington Groundwater: A Vital Resource 

EB1632 Why the Concern about Agricultural Contamination in 
Groundwater? 

This publication is based in large part on the Sound Gardening fact sheets 
published in 1989. Sound Gardening is a project of Washington State 

University/King County Cooperative Extension and its Master Gardener and 
Seattle Food Garden programs with funding from the Puget Sound Water 

Quality Authority Public Involvement and Education Fund.  

By Van Bobbitt, M.S., Washington State University Cooperative Extension Master Gardener and 
urban horticulture coordinator, WSU Puyallup; Robert Fox, M.Sc., WSU Cooperative Extension 
project associate in agriculture, King County; Holly Kennell, M.A., WSU Cooperative Extension 

agent, King County; Curt Moulton, M.A., WSU Cooperative Extension county chair, Pierce 
County; George Pinyuh, M.A., Retired WSU Cooperative Extension area agent; and Mary 

Robson, M.A., WSU Cooperative Extension area agent, King County. 

Use pesticides with care. Apply them only to plants, animals, or sites listed on the label. When 
mixing and applying pesticides, follow all label precautions to protect yourself and others around 

you. It is a violation of the law to disregard label directions. If pesticides are spilled on skin or 
clothing, remove clothing and wash skin thoroughly. Store pesticides in their original containers 

and keep them out of the reach of children, pets, and livestock. 

Issued by Washington State Cooperative Extension and the U. S. Department of Agriculture in 
furtherance of the Acts of May 8 and June 30, 1914. Cooperative Extension programs and 

policies are consistent with federal and state laws and regulations on nondiscrimination regarding 
race, color, national origin, religion, gender, age, disability, and sexual orientation. Evidence of 
noncompliance may be reported through your local Cooperative Extension office. Trade names 

have been used to simplify information; no endorsement is intended. Published May 1993 
Subject codes 253 and 376 A
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and snowmelt remains above the 
surface, where it runs off rapidly in 
unnaturally large amounts.

Storm sewer systems concentrate 
runoff into smooth, straight 
conduits. This runoff gathers speed 
and erosional power as it travels 
underground. When this runoff 
leaves the storm drains and empties 
into a stream, its excessive volume 
and power blast out streambanks, 
damaging streamside vegetation and 
wiping out aquatic habitat. These 
increased storm flows carry sediment 
loads from construction sites and 
other denuded surfaces and eroded 
streambanks. They often carry 
higher water temperatures from 
streets, roof tops, and parking lots, 
which are harmful to the health and 
reproduction of aquatic life. 

from

Did you know that because of impervious surfaces like pave-
ment and rooftops, a typical city block generates more than 
5 times more runoff than a woodland area of the same size?

The most recent National Water Quality Inventory reports that runoff 
from urbanized areas is the leading source of water quality impairments 
to surveyed estuaries and the third-largest source of impairments to 
surveyed lakes. 

In urban and suburban areas, much 
of the land surface is covered 

by buildings and pavement, which 
do not allow rain and snowmelt 
to soak into the ground. Instead, 
most developed areas rely on storm 
drains to carry large amounts of 
runoff from roofs and paved areas to 
nearby waterways. The stormwater 
runoff carries pollutants such as oil, 
dirt, chemicals, and lawn fertilizers 
directly to streams and rivers, where 
they seriously harm water quality. 
To protect surface water quality and 
groundwater resources, development 
should be designed and built to 
minimize increases in runoff.

How Urbanized Areas 
Affect Water Quality
Increased Runoff
The porous and varied terrain of 
natural landscapes like forests, 
wetlands, and grasslands traps 
rainwater and snowmelt and allows 
them to filter slowly into the ground.  
In contrast, impervious (nonporous) 
surfaces like roads, parking lots, and 
rooftops prevent rain and snowmelt 
from infiltrating, or soaking, into 
the ground. Most of the rainfall 

The loss of infiltration from 
urbanization may also cause profound 
groundwater changes. Although 
urbanization leads to great increases 
in flooding during and immediately 
after wet weather, in many instances 
it results in lower stream flows 
during dry weather. Many native fish 
and other aquatic life cannot survive 
when these conditions prevail.

Increased Pollutant Loads
Urbanization increases the variety 
and amount of pollutants carried 
into streams, rivers, and lakes. The 
pollutants include:
• Sediment
• Oil, grease, and toxic chemicals 

from motor vehicles
• Pesticides and nutrients from 

lawns and gardens
• Viruses, bacteria, and nutrients 

from pet waste and failing septic 
systems

• Road salts
• Heavy metals from roof shingles, 

motor vehicles, and other sources
• Thermal pollution from dark 

impervious surfaces such as streets 
and rooftops

These pollutants can harm fish and 
wildlife populations, kill native 
vegetation, foul drinking water 
supplies, and make recreational areas 
unsafe and unpleasant.

Clean Water Is Everybody’s Business
URBAN RUNOFFEPA 841-F-03-003

Relationship between impervious cover and surface runoff. Impervious cover in a watershed results in increased 
surface runoff. As little as 10 percent impervious cover in a watershed can result in stream degradation.

Protecting Water Quality



Managing Urban Runoff
What Homeowners Can Do
To decrease polluted runoff from 
paved surfaces, households can develop 
alternatives to areas traditionally covered 
by impervious surfaces. Porous pavement 
materials are available for driveways and 
sidewalks, and native vegetation and mulch 
can replace high maintenance grass lawns. 
Homeowners can use fertilizers sparingly 
and sweep driveways, sidewalks, and roads 
instead of using a hose. Instead of disposing 
of yard waste, they can use the materials to 
start a compost pile. And homeowners can 
learn to use Integrated Pest Management 
(IPM) to reduce dependence on harmful 
pesticides.

In addition, households can prevent 
polluted runoff by picking up after pets and 
using, storing, and disposing of chemicals 
properly. Drivers should check their cars 
for leaks and recycle their motor oil and 
antifreeze when these fluids are changed. 
Drivers can also avoid impacts from car 
wash runoff (e.g., detergents, grime, etc.) by 
using car wash facilities that do not generate 
runoff. Households served by septic systems 
should have them professionally inspected 

For More Information
U.S. Environmental Protection Agency

Nonpoint Source Control Branch (4503T)
1200 Pennsylvania Avenue, NW

Washington, DC 20460

www.epa.gov/nps

and pumped every 3 to 5 years. They should 
also practice water conservation measures to 
extend the life of their septic systems.

Controlling Impacts from New 
Development
Developers and city planners should 
attempt to control the volume of runoff 
from new development by using low 
impact development, structural controls, 
and pollution prevention strategies. Low 
impact development includes measures that 
conserve natural areas (particularly sensitive 
hydrologic areas like riparian buffers and 
infiltrable soils); reduce development 
impacts; and reduce site runoff rates by 
maximizing surface roughness, infiltration 
opportunities, and flow paths.

Controlling Impacts from 
Existing Development
Controlling runoff from existing urban 
areas is often more costly than controlling 
runoff from new developments. Economic 
efficiencies are often realized through 
approaches that target “hot spots” of 
runoff pollution or have multiple benefits, 
such as high-efficiency street sweeping 
(which addresses aesthetics, road safety, 

and water quality). Urban planners and 
others responsible for managing urban 
and suburban areas can first identify and 
implement pollution prevention strategies 
and examine source control opportunities. 
They should seek out priority pollutant 
reduction opportunities, then protect 
natural areas that help control runoff, and 
finally begin ecological restoration and 
retrofit activities to clean up degraded water 
bodies. Local governments are encouraged 
to take lead roles in public education 
efforts through public signage, storm drain 
marking, pollution prevention outreach 
campaigns, and partnerships with citizen 
groups and businesses. Citizens can help 
prioritize the clean-up strategies, volunteer 
to become involved in restoration efforts, 
and mark storm drains with approved “don’t 
dump” messages.

Turn Your Home into a Stormwater Pollution Solution!
www.epa.gov/nps
This web site links to an EPA homeowner’s guide to healthy 
habits for clean water that provides tips for better vehicle and 
garage care, lawn and garden techniques, home improvement, pet 
care, and more.

National Management Measures to Control Nonpoint Source 
Pollution from Urban Areas
www.epa.gov/owow/nps/urbanmm
This technical guidance and reference document is useful to local, 
state, and tribal managers in implementing management programs 
for polluted runoff. Contains information on the best available, 
economically achievable means of reducing pollution of surface 
waters and groundwater from urban areas.

Onsite Wastewater Treatment System Resources
www.epa.gov/owm/onsite
This web site contains the latest brochures and other resources 
from EPA for managing onsite wastewater treatment systems 
(OWTS) such as conventional septic systems and alternative 
decentralized systems. These resources provide basic information 
to help individual homeowners, as well as detailed, up-to-date 
technical guidance of interest to local and state health 
departments.

Low Impact Development Center
www.lowimpactdevelopment.org
This center provides information on protecting the environment 
and water resources through integrated site design techniques that 
are intended to replicate preexisting hydrologic site conditions.

Stormwater Manager’s Resource Center (SMRC)
www.stormwatercenter.net
Created and maintained by the Center for Watershed Protection, 
this resource center is designed specifically for stormwater 
practitioners, local government officials, and others that need 
technical assistance on stormwater management issues.

Strategies: Community Responses to Runoff Pollution
www.nrdc.org/water/pollution/storm/stoinx.asp
The Natural Resources Defense Council developed this inter-
active web document to explore some of the most effective 
strategies that communities are using around the nation to 
control urban runoff pollution. The document is also available in 
print form and as an interactive CD-ROM.
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U rbanization and associated changes in the movement of stormwater over and
through the landscape are some of the greatest and most complex threats to water
quality, water supplies, and aquatic habitat in the Puget Sound region. The transition
from a forested landscape to a built environment increases impervious surfaces
such as roads, parking areas, sidewalks, rooftops, and compacted soils.  Native
vegetation and the upper soil layers that evaporate, transpire, store or infiltrate
stormwater are typically removed.  Water quality is impaired as stormwater flowing
from impervious surfaces collects oil, grease, heavy metals, and other pollutants
and is discharged to streams, lakes, wetlands, and the Puget Sound. The quantity
and timing of stormwater flows also change dramatically.  Overland flows, shallow
sub-surface flows, and associated stream discharges increase significantly during
winter, spring and summer precipitation events.

C urrent stormwater practices efficiently collect and convey precipitation from resi-
dential and commercial development to control ponds.  Stormwater control design
and maintenance standards often do not protect streams and wetlands from in-
creased water volume discharged from urbanized landscapes.  The change in the
quantity and timing of stormwater runoff can significantly alter stream channel form.
As a result, aquatic habitat and the ability of fish, insects and other stream life to
survive are degraded.

R estoring pre-development or natural hydrologic function implies maintaining the
pre-disturbance balance among the overland flow, infiltration, storage, ground wa-
ter recharge and evapotranspiration characteristics of the native landscapes pre-
dominant in the Puget Sound ecoregion.  Low Impact Development strategies focus
on evaporating, transpiring, and infiltrating stormwater on site through native soils,
vegetation and bioengineering applications, rather than conveying stormwater—at
increased volumes— through large structural systems to streams and wetlands.

Low Impact Development is a land use development strategy that emphasizes
protection and use of on-site natural features integrated with engineered, small-
scale stormwater controls at the parcel and subdivision scale to manage stormwater
and maintain or restore pre-development watershed hydrologic functions.

LLLLLow Impact Dow Impact Dow Impact Dow Impact Dow Impact DevevevevevelopmentelopmentelopmentelopmentelopmentLLLLLowowowowow Impact D Impact D Impact D Impact D Impact Devevevevevelopmentelopmentelopmentelopmentelopment

The primary goals of Low Impact Development are to dramatically reduce or elimi-
nate impacts to streams, lakes or wetlands from commercial and residential develop-
ment by maintaining the pre-disturbance stormwater flow volumes, flow frequencies
and durations and water quality from the developed site.

Defining Low Impact Development

Low Impact Development Goals

Terms
Transpiration: water that is taken up for plant growth processes and evaporated
through the plant tissue
Hydrologic function: how water flows over and through the landscape and is influ-
enced by geology, climate, vegetation, soils, and humans
Interception and evaporation: the process of precipitation falling on vegetation and
then evaporating back to the atmosphere
Effective impervious surface: surfaces that do not allow infiltration and direct
stormwater to streams, lakes and wetlands
Bioretention: small, shallow depressions that are distributed through a development
site and use soils and vegetation to store, infiltrate and transpire stormwater



Minimize building footprints, and road
widths and lengths to reduce impervious
surfaces.  Eliminate effective impervious
surfaces;
Utilize pervious surfaces (e.g. pervious
pavement, pavers and gravel systems)
where possible to promote stormwater
infiltration;
Utilize small, decentralized bio-retention
areas with appropriate vegetation to
infiltrate, store and transpire
precipitation;
Reduce the reliance on traditional
conveyance and pond technologies to
manage stormwater quality and quantity;
Manage stormwater as close to its origin
as possible.

Low Impact Development focuses largely on strategies to more effectively
manage stormwater.  Low Impact Development can and should address other
livability issues such as:
Road design that reduces traffic speeds and promotes walking and biking as
alternative transportation methods;
Developing at appropriate densities to meet Growth Management Act goals,
and increase access to, and connection between, public transportation modes;
Subdivision layout and building design that promote interaction between neigh-
bors and the connection to open space and recreation.

LLLLLow Impact Dow Impact Dow Impact Dow Impact Dow Impact Devevevevevelopment Strelopment Strelopment Strelopment Strelopment StrategiesategiesategiesategiesategiesLLLLLow Impact Dow Impact Dow Impact Dow Impact Dow Impact Devevevevevelopment Strelopment Strelopment Strelopment Strelopment Strategiesategiesategiesategiesategies

The basic strategies to plan and implement Low Impact Development include:
Assess the site’s soils, current and native vegetation cover, wetland areas,
streams, ponds and other critical areas.  Establish buffers and delineate pro-
tected areas;
Maximize retention of native vegetation to intercept, evaporate and transpire
precipitation;
Preserve permeable, native soils and restore disturbed soils with compost and
other amendments to infiltrate and store stormwater;
Retain and incorporate topographic site features that promote infiltration and
storage of stormwater;
Direct the location of buildings and roads away from critical areas and soils that
can effectively infiltrate stormwater;

For more information Contact:
Curtis Hinman Extension Faculty, Puget Sound Water Quality Field Agent
WSU Cooperative Extension Pierce County
253-798-3257                 chinman@wsu.edu

reduced road
width--increased vegetation

integrated bioretention

pervious surfaces

roof garden
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Participant Evaluation 

 
Please answer the following questions and add any additional comments below each one: 
 
1.  How much of the information in this presentation was new?      

1           2           3           4          5 
None  Some      All 

 
 
2.  Could you explain the information that was presented to a friend or neighbor? 
  1           2           3           4          5 

Definitely not  Not sure Definitely so 
  
 
3.  Will this information help you as a volunteer? 
  1           2           3           4          5 
 Definitely not  Not sure Definitely so 
 
 
4.  How likely are you to use the information that you learned today during the next year? 
  1           2           3           4          5 
 Very unlikely  Not sure Very likely 
 
 
5.  How would you rate the presentation skills of the speaker? 
   1           2           3           4          5 
  Poor  Fair  Excellent  
 
 
6.  Did you complete any of the activities or assignments associated with this lesson?  
  ___ Yes (which ones? __________________________________________) 
  ___ No 
 
 
7.  If you answered yes, did the activities/assignments enhance your understanding of the topic? 
  1           2           3           4          5 

Definitely not  Not sure Definitely so 
 
 
8.  List three things that you learned from today’s presentation/activities: 

    1. ________________________________________________________________________ 

        ________________________________________________________________________ 

    2. ________________________________________________________________________ 

        ________________________________________________________________________ 

    3. ________________________________________________________________________ 

        ________________________________________________________________________ 
 
 
9. Was there any topic not covered that you were hoping to learn about? 
 
____________________________________________________________________________ 
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