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Your Home: A MicroANatershed

Traditional roofs, driveways, patios, walkways, compact soils, and de-vegetated areas are all
examples of the impervious surfaces in our homes that affect stormwater runoff. Impervious
surfaces alter the natural hydrologic balance of local watersheds by increasing stormwater
runoff volume, flow rate, and temperature; reducing groundwater recharge and
evapotranspiration rates; and changing the magnitude, duration, timing, and frequency of low
and high flow events. These
hydrologic changes can have
significant repercussions for the
surrounding environment.
Building materials, vehicles and
landscaping practices contribute
to higher pollutant loadings in
runoff from developed areas,
furthering environmental damage.

The positive feedback of environmental alterations generates numerous problems for humans
and aquatic ecosystems alike. Flooding is a primary concern in areas with high ratios of
impervious to pervious surface area. To cope with the negative effects of urban runoff, cities
have traditionally constructed stormwater management facilities. Unfortunately, conventional
stormwater management methods view stormwater runoff a waste product: storm drainage
systems are considered the most effective way
of disposing of this waste. Water en route via
the storm drainage system collects pollutants
as it travels, flowing untreated into local
watersheds. Without permeable surfaces to

40% evapotranspiration 38% evapotranspiration

10/6
runoff

25% shallow 21% shallow
infiltration infiltration

" 20%
runoff

& B axeer infiltrate stormwater, local streams are
Natural Ground Cover 10%-20% Impervious Surface bombarded with more water traveling at a
35% evapotranspiration 30% evapotranspiration faster rate, Creating a dOWnWard Spiral Of

increased flooding and erosion problems.
30%
runoff . . .
m @ g The effects of anth‘ropogenlc, hydrologic
changes are especially detrimental to fragile
20% shallow 109 shallow
infiltration infiltration . .
& e . e aquatic ecosystems. Stream, river, and lake

35%-50% Impervious Surtace 75%-100% Impervious Surface habitats have become susceptible to erosive

peak flows, unnaturally high runoff

Runoff Generated via ImperviouSurfacesFisrwg 1998 temperatures, and reduced baseZlows due
to reduced infiltration. Aquatic ecosystems in turn suffer the effects of eutrophication,
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One solution to the cascading effects of improper stormwater management is to view
stormwater runoff a valuable resource instead of a waste product. Homeowners can
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compensate for some of the negative effects of traditional development and stormwater
management by viewing their home as a micro-watershed: each alteration to your miniature
backyard ecosystem affects the surrounding water supply. Individuals can reduce their impact
on local water bodies and ecosystems by striving to reach two main goals: runoff quantity
reduction and runoff quality improvement. By selecting from the many options outlined in this
portfolio, homeowners can focus on detaining, retaining, and infiltrating stormwater runoff to
reduce pollutant loadings and restore the natural hydrologic cycle. Ideally, multiple
modifications can be combined to create an integrated on-site stormwater runoff management
system, providing a way for communities to become involved in watershed stewardship.

Try Implementing a Stewardship Technique!

Rain Barrel — Page 7 Rain Garden — Page 17 Rain Chain — Page 8

X
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How to Use This ToolKit

The Coastal Watershed Council’s Stewardship ToolKit is designed to help individual
homeowners/renters and small business owners learn how to reduce runoff impacts from their
properties, and improve the hydrologic functioning of their local watersheds. The ToolKit is
organized into five main categories:

[. Stormwater Runoff Quantity Reduction

[l. Stormwater Runoff Quality Improvement

[l. Runoff Quantity Reduction and Quality Improvement
IV. Integrated Stormwater Management and Case Studies
V. Large-Scale Stormwater Management

For eac

h section, specific alternative stormwater management measures are outlined, with basic

installation techniques and a list of resources for further information and technical advice. For
each alternative measure, the format of the ToolKit is organized as follows:

Basic description and image of alternative stormwater management measure
Associated stormwater management benefits

General installation procedure

Considerations

Resources

=A =4 =4 4 =4

The resources provided in this portfolio can be easily and effectively applied within the process
described by the following Five Basic Steps to Action.

Basic Steps to Action:

1.
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Observe runoff flow patterns on and from your property; identify runoff from impervious
surfaces (such as roof tops and driveways)

Determine where runoff travels from impervious surface areas directly to either the
municipal storm drainage system or a natural drainageZvay (i.e., creek)

Prioritize the most significant impervious runoff flows for modifications

Use this ToolKit to decide which watershed stewardship action(s) to incorporate into
your home or landscape, and how to go about installing them

Get out there, take action, and make a difference!



. Stormwater Runoff Quantity Reduction

Reducing the quantity of stormwater runoff from developed areas can help:

f Restore the natural hydrologic cycle by promoting groundwater infiltration
1 Reduce effects of erosion, flooding, and habitat degeneration downstream

Individuals can reduce runoff quantity by capturing and collecting runoff and by reZouting
runoff to flow to pervious surfaces before it enters the storm water drainage system.

Rain Barrels

Down
|

spout Extension _Rain Chains

<

TITTTTI T

o

Rain Pillows Cisterns Rain Tbes
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Downspout Extension/ Redirection

Downspout extension/redirection is a simple method to reduce storm water runoff. Simply
modify existing downspouts to direct the flow of storm water runoff to permeable surfaces on
the property.

Benefits:

=

Redirects runoff to functional landscape features

Keeps stormwater runoff on the property

1 Downspouts can be redirected to rain barrels and cisterns
for collection and later use of stored rainwater

=

Installation:

T Check for city permitting if downspouts have previously
been connected to an underground drainage system

1 Cut downspout near base with hacksaw

1 Insert downspout into elbow(s) at base of downspout to
direct runoff in the desired direction

1 Cut downspout extension to desired length and attach
downspout extension to the opening of the elbow

1 Place splash plate below the end of the downspout
extension to dissipate the runoff and prevent erosion

Important considerations:

f Add or remove soil to ensure runoff avoids structures

Do not redirect or extend downspouts onto slopes greater than 10%

1 Downspout extensions must extend at least two feet from houses without basements
and at least 10 feet from houses with basements

. Make sure there is enough permeable surface for the runoff to percolate into

1 Extensions must be at least five feet from neighboring property

=

Online Online Resources:

City of Bremerton Downspout Disconnection
City of Portland Downspout Disconnection
City of Portland Stormwater Solutions
Washington Stormwater Management Manual
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http://www.cityofbremerton.com/content/dd_downspoutdisconnections.html
http://www.portlandonline.com/bes/index.cfm?c=43081%26a=177702
http://www.portlandonline.com/bes/index.cfm?c=43110%26a=129056
http://www.ecy.wa.gov/pubs/0510033.pdf

Water Bars

Water bars are narrow ridges that divert water away from paved or earthen roads in order to
prevent erosion and allows for water infiltration.

Benefits:

91 Prevents erosion of
surrounding vegetation

1 Allows for water to infiltrate a
pervious surface by redirecting
its path

1 Prevents the flooding of roads
and trails

71 Doubles as a way to slow
down traffic in neighborhoods

Installation:

1 Earth Berms:
o Place material of choice (logs, dirt, etc) at a 30-45 degree angle across the road
0 The top of the berm should be about a foot above the road’s surface and 6
inches below
T Pavement Berms:
0 The top of the berm should be 6 inches above the road and at a 30-45 degree
angle
0 At the outlet of the water bar, place either rocks or vegetation to allow water to
infiltrate the ground, helping to prevent erosion at the site of the outlet

Important Considerations:

1 Keep the outlet of the berm clear to allow for
proper drainage

1 To prevent erosion of the water bar, routinely
check and maintain the berm

T If you would like to install a water berm in your
neighborhood or another public location, you
must be cleared by your local county office
before beginning any construction

Online Resources:
Resource Conservation District of Santa Cruz County
University of Minnesota
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http://www.rcdsantacruz.org/media/brochures/pdf/HomeDrainageGuide.v25.pdf
http://www.extension.umn.edu/distribution/naturalresources/DD6972.html

Rain Barrels

Rain barrels are an easy stormwater harvesting device used to collect stormwater for irrigation
and other yard needs.

Benefits:

=

Can be used for watering lawns and gardens

1 Rain barrel water is healthier for plants than “hard” water
coming from the tap

f Stored water can be used during dry months and
droughts

1 Adapt the rain barrel to create a drip irrigation system for

efficient garden watering

Installation:

1 Place cement blocks or a rain barrel stand where you
intend on placing the rain barrel. By raising the height of
the barrel you will get more water pressure.

1 Disconnect downspout and divert downspout water to
the rain barrel (the Garden Watersaver downspout
attachment is a great option for redirection of water into rain barrel)

1 Attach a spigot at the bottom of the rain barrel or a hose to the garden

Important considerations:

1 If not using a Garden Watersaver, connect an overflow hose to the top of the barrel to
prevent damage to the house or foundation

T Place a mosquito screen at intake to the rain barrel and use some precaution such as
screwing the lid to the barrel to prevent a drowning hazard to children and animals

1 Place warning signs on the barrel indicating that the water is not potable

=

Online Resources:

Build It Green

City of Portland Stormwater Solutions
Clean Air Gardening
Harvest The Sky

Harvest H20

LID Stormwater Rain Barrels
Midwest Rain Catchers
Neesign

Ne Rain Barrel

Plow And Hearth

Rain Barrel Guide

Rain Saver USA

Spruce Creek Rain Saver
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http://www.builditgreen.org/
http://www.portlandonline.com/bes/index.cfm?c=43110%26a=129056
http://www.cleanairgardening.com/
http://www.harvestthesky.com/
http://www.harvesth2o.com/
http://www.lid-stormwater.net/raincist_home.htm
http://www.midwestinternetsales.com/rainbarrels.htm
http://www.ne-design.net/
http://www.nerainbarrel.com/
http://www.plowandhearth.com/
http://www.rainbarrelguide.com/
http://www.rainsaverusa.com/
http://www.sprucecreekrainsaver.com/

Rain Chains

Rain chains are a replacement of a normal downspout with a functional and artistic chain
device. The rain chain sends runoff to the surface below the roof for water collection or
percolation.

Benefits:
1 Can be used to capture water in a clay pot or bowl at the
bottom of the chain
1 May be used to dissipate storm water runoff into gardens or
lawn by placing stones, pebbles, or a splash plate at the base of
the chain

Installation:
1 A metal vAhaped clip is placed in the downspout hole of the
gutter where the original downspout has been removed. The
rain chain is connected to the bottom of the v&haped clip

Important considerations:
T Rain chains should be connected to gutters on overhangs extending at least three feet
from the house (an elbow system may be used for houses without overhangs)

Rain Pillows

Rain pillows are storm water collection devices that feature large storage capacity, water filters,
and pumps providing debris-free water for more applications due to the added pressure from
the pump.

Benefits:

f Same applications as rain barrel plus additional
benefits from pump which can accommodate
drip irrigation, garden sprinklers and car
washing.

Installation:
f Choose a location for the rain pillow near a down
spout and beneath a patio or in a crawl space of the foundation
1 Disconnect or modify downspout for attachment to the rain pillow filter
T Connect secondary overflow drains near filter and near pillow to lead away from the
house and foundation
1 Connect pump to water pillow and direct flow to hose or drip system

Online Resources:
Guttersupply.com
Rainchains.com
Rainwater Pillow
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http://www.guttersupply.com/
http://www.rainchains.com/
http://www.rainwaterpillow.com/main.aspx

Cisterns
Cisterns are rainwater catchment systems that provide larger quantities
of water for later use than both rain barrels and rain pillows. In addition

to a water pump, gravity distribution is also in play.

Benefits:

|l

Saves on municipal water nonzotable usage, as well as watering
lawns and toilet flushing

1 Cistern water is often healthier for plants than “hard” water
coming from the tap

1 Stored water can be used during dry months and droughts; reduces the peak flow
volume of runoff contributing to flooding and erosion

Installation:

1 Size of storage unit should be based on precipitation input and outdoor/indoor water
demand

1 Modify downspouts to be redirected to the cistern using screens for direction

First flush diverters or roof washers can be constructed to avoid filling the cistern with
contaminated water from a first flush

1 General components for a cistern disconnected from the plumbing system:

o Screened gutters, downspouts, piping; fully closed storage tank; a hose for
access; an overflow outlet
1 General components for a cistern connected to the plumbing system for toilet flushing:

o NonZoxic, fully screened gutters, downspouts, and yellow pipes

o An automatic selfZraining first flush diverter

o Afully closed storage tank designated as safe for potable water use by the FDA

o An approved backflow prevention device and an air gap to secure the city
municipal water system from backflow of nonzotable water

o A spigot/pump for access and overflow pipe

Important considerations:

1

f
f

Consider constructing cisterns at least 10 feet from the house in order to avoid damage
to the building or foundation (overflow should lead away from house and cistern)
Cisterns should have tightly fitting covers to prevent contamination from animals
When interior of tank is cleaned, use a concentration of 1 cup bleach to 10 gallons of
water to rinse inside of tank

Online Resources:

Austin Stormwater Controls Rain vvater Harvesting Kesources

Arizona Rain Water Harvesting for Rainwater Harvesting: A Complete System
Landscape Use Rainfilters.com

Arizona rain water harvesting SF Rain Harvesting Fact Sheet

California Rain Water Harvesting Texas Rainwater Harvesting Manual
HarvestH20.com Tucson Rain Water Harvesting Resources
LID Stormwater Cisterns Watershed Management Group

Puget Sound LID Technical Manual
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http://www.austinenergy.com/Energy%20Efficiency/Programs/Green%20Building/Members/seminars/pdfs/stormwaterControls.pdf
http://www.amwua.org/rainwater-harvesting.html
http://www.amwua.org/rainwater-harvesting.html
http://www.amwua.org/rainwater-harvesting.html
http://www.oasisdesign.net/water/rainharvesting/index.htm
http://www.harvesth2o.com/
http://www.lid-stormwater.net/raincist_home.htm
http://www.psp.wa.gov/downloads/LID/LID_manual2005.pdf
http://www.dmoz.org/Science/Environment/Water_Resources/Rainwater_Harvesting/
http://www.braewater.com/
http://www.rainfilters.com/
http://thecityofwillits.com/files/water%20conservation/SF%20Rainwater_Harvesting_Fact_Sheet.pdf
http://www.twdb.state.tx.us/publications/reports/RainwaterHarvestingManual_3rdedition.pdf
http://thecityofwillits.com/files/water%20conservation/SF%20Rainwater_Harvesting_Fact_Sheet.pdf
http://www.watershedmg.org/

Rain Tube

Rain tubes act as simple filters to keep gutters and therefore harvested rainwater free of large
debris.

Benefits:

T Appurtenance of a well functioning rainwater
catchment system

T Prevents clogged gutters and downspouts by

only allowing rainwater to pass into gutters

and deflecting debris

Made to fit any rain gutter

=

1 Made from 100% postZonsumer recycled .
foodZafe material

Installation:

1 Rain tubes will fit any rain gutter

f Rain tube suppliers will install the rain tube for customers (see resource pages for
information on local supply stores)

Online Resources:
Urban Revision


http://www.urbanrevision.com/

ll. Stormwater Runoff Quality Improvement

As rainwater washes over developed areas, pollutants are picked up and carried into the storm
drainage system and local waterways. Community members can implement a variety of storm
water runoff quality improvement measures that can help enhance ecosystem health by
improving the quality of runoff flowing to receiving waters and habitats. These measures act by
filtering out sediment, nutrients, toxic metals, pesticides, and bacteria, and by biologically
degrading harmful chemicals.

Home Auto Care

Where you wash and how well you maintain your car can play a significant role in reducing the
contamination of stormwater runoff that leaves your property.

Benefits:

1 Reduces the level of contamination of
stormwater runoff that might leave a
property

1 Lowers the chance of having to pay for
expensive auto repairs in the long term

Implementation:

Keep cars well- tuned

Check for drips and repair leaks immediately

Clean oil and chemical spots with cat litter, sweep up and throw away

Don’t scrub spots with chemical agents and wash with water

Wash cars on lawns or gravel driveways or at a commercial carwash rather than on
impervious driveways to prevent soapy runoff from draining into streams and/or the
ocean

Dump soapy water from washing a car down a plumbing drain, not into the street
1 Recycle used motor oil, used car batteries and antifreeze if possible

=A =4 =4 -4 A

==

Online Resources:

Car Care for Cleaner Water

Clean-Water: Rethinking Your Yard Care

EPA Auto Care

EPA National Pollutant Discharge Elimination System
Seattle Safe and Clean Water
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http://www.stormwater.ucf.edu/toolkit/vol1/Contents/pdfs/Householdpdf/carcare.pdf
http://clean-water.uwex.edu/pubs/pdf/rethink.pdf
http://water.epa.gov/action/weatherchannel/stormwater.cfm
http://cfpub.epa.gov/npdes/stormwater/swbasicinfo.cfm
http://www.seattle.gov/util/Services/Drainage_%26_Sewer/Keep_Water_Safe_%26_Clean/index.asp

Integrated Pest Management (IPM) Pollution Prevention

IPM aims to control pest populations while decreasing the need for
harmful pesticides, herbicides, and fertilizers. Preventing these
contaminants from washing into streams and the ocean as stormwater
runoff through habitat modification and use of pesticide-resistant plant
varieties is a primary goal of IPM.

General benefits:

|l

Implementation of Biological Pest Control and Pollution Prevention:

1

il

]

Limits need for pesticides, herbicides, and fertilizers

Identify your pests correctly and determine whether they need to
be controlled
Encourage natural enemies of your pests by planting flowering
and nectarroducing plants. Common beneficial enemies of
pests in California:

o Lady beetles

o Syrphids fly

o Parasitic miniZvasps

o Spiders
Use mulch to reduce weeds instead of herbicides
Select disease resistant varieties of landscape plants adapted to local geographic and
conditions
Plant and harvest earlier to promote healthier plants and avoid peak insect populations
Plant a variety of plants to promote natural enemy diversity
Learn about your soils so as not to overZertilize or
overZpply insecticides
Use mulching mower and slow release fertilizer
(compost) to provide natural fertilizer
Water properly to avoid susceptibility to disease and
only use garden chemicals as a last resort
Keep garden chemicals off of impervious surfaces

and practice proper disposal
Avoid using pyrethroid insecticides, which are the
most harmful to aquatic life

Online Resources:

BiodntegralResource Center IPM UC Davis: Beneficial Insects

CA Gov IPM Landscaping IPM UC Davis: Garden Chemicals and Water
Car Care for Cleaner Water Quality

CleanAVater Rethinking Yard Care PM UC Davis: Landscape Plants
CleanAVater Lawn and Garden Fertilizers IPM UC Davis: Landscape Design
Composting at Home IPM UC Santa Cruz: General

Ecology Action: IPM in Santa Cruz County Monterey Bay Master Gardeners

Eco Wise Certified Our Water Our World IPM fact sheets
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http://www.birc.org/IPM.htm
http://www.cdpr.ca.gov/docs/dept/factshts/pestcont.htm
http://clean-water.uwex.edu/pubs/pdf/lgpesti.pdf
http://clean-water.uwex.edu/pubs/pdf/rethink.pdf
http://clean-water.uwex.edu/pubs/pdf/lgfert.pdf
http://www.ci.seattle.wa.us/util/stellent/groups/public/%40spu/%40csb/documents/webcontent/spu01_001989.pdf
http://www.ecoact.org/Programs/Pollution_Prevention/Integrated_Pest_Management/index.htm
http://ecowisecertified.org/toolkit/IPM_Process.pdf
http://www.ipm.ucdavis.edu/PDF/QT/qtbeneficialinsects.pdf
http://www.ipm.ucdavis.edu/PDF/QT/qtgardenchemicals_waterquality.pdf
http://www.ipm.ucdavis.edu/PDF/QT/qtgardenchemicals_waterquality.pdf
http://www.ipm.ucdavis.edu/PDF/QT/qtlandplants.pdf
http://www.ipm.ucdavis.edu/PDF/QT/qtlanddesign.pdf
http://ucscplant.ucsc.edu/ucscplant/Grounds/index.jsp?page=Pest_Control_IPM
http://montereybaymastergardeners.org/
http://www.ourwaterourworld.org/FactSheets/tabid/66/Default.aspx

lll. Runoff Quantity Reduction and Quality
Improvement

In many cases, alternative stormwater management techniques will contribute to both runoff
quantity reduction and runoff quality improvement. This section covers a number of these
measures.

Soakaway Pits

Soakaway pits are excavated pits which detain and infiltrate runoff. The stormwater runoff is led
into the soakaway pit from below the surface.

Inspection Access Covers

Sewage
from House

Liquid Sewage

Benefits:
1 Reduces the quantity of runoff leaving a property
U Infiltrates runoff into the groundwater system
U Provides some treatment for stormwater runoff
U Keeps runoff temperature low in consideration of streamdife
U Keeps a portion of runoff off of the surface of the properties landscape

Installation:
1 Excavated pits are lined with filtration paper and backZilled with aggregate stones
1 Should be at least 10 feet from a building
1 The buried roof leader entering the pit should extend across the length of the pit
1 The roof leader should have an overflow extension with a leaf screen covering the
surface
CleanZvashed stone should be used for the media
Pits should be dug close to the surface less than five feet deep

=a =4

Online Resources:

Minnesota BMP Manual on Infiltration Trenches

Minnesota BMP OnZite Infiltration Manual

Portland Stormwater Solutions Handbook on Soakage Trenches



http://www.pwd.org/pdf/water_resources/conservation%20fact%20sheets/dripline_trench.pdf
http://www.pwd.org/pdf/water_resources/conservation%20fact%20sheets/dripline_trench.pdf
http://www.portlandonline.com/bes/index.cfm?a=127481%26c=31870

Soil Amendments

Soil amendments include fertilizing, composting, aerating, and the overall conditioning of soil.
Soil amendments promote both a reduction in the quantity of stormwater runoff through
infiltration and a degree of water treatment through sediment fallout and biological treatment.

Benefits:
1 Reduces the amount of runoff draining from a property
U Reduces the need for chemical fertilizers and herbicides
U Filters stormwater pollutants through sorption, precipitation, and chemical
degradation
U Reduces erosion and sedimentation
U Reverses the negative impacts of soil compaction due to development
U Restores soil structure after damage caused by fertilizers

Installation:
M Rodent Resistant Bins
U Made of a container with a lid and a bottom and no openings greater than % inch
U Best used for composting fruit scraps and vegetable and yard trimmings
Collect yard trimmings and chop into small (6 inch) pieces
Balance browns and greens and keep fruit towards the middle of the bin
Water as necessary to keep as moist as a wrungzut sponge and mix about once a
week
1 Open Piles and Simple Bins
U Used for yard trimmings only; chop trimmings to 6 inch pieces and mix into pile
U Balance greens with browns and water to keep as moist as a wrungzut sponge
U Cover with tarp to keep moisture in
1 Worm Composting
U For composting fruit and vegetable scraps only
U Obtain a bin that is 16 inches deep and 10 inches by 10 inches in length and width
U Place bin in a dry and cool location
0 Make worm bed with thin strips of moistened newspaper; add sawdust, leaves,
compost, and soil; acquire 2 handfuls of “red” worms
Feed worms a quart of fruit/vegetable trimmings and let them be for a couple weeks
Add fresh bedding at a depth of 3 inches to the worm farm every 123 months
U Begin harvesting worm compost 223 months after initiating the bin, at least once a
year

a
a
a
a

et et

Compost box

Online Resources:

Composting at Home

EPA Basic Information on Composting

EPA on Composting

IPM UC Davis

LID BMP Fact Sheet: Soil Amendments

LID Urban Design Tools: Soil Amendments

Master Composter

Stop Waste: All You Need to Know For Home Compc

Incoming
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http://www.ci.seattle.wa.us/util/stellent/groups/public/@spu/@csb/documents/webcontent/spu01_001989.pdf
http://www.epa.gov/epawaste/conserve/rrr/composting/basic.htm
http://www.epa.gov/epawaste/conserve/rrr/composting/pubs/erosion.pdf
http://www.ipm.ucdavis.edu/PMG/menu.homegarden.html
http://lowimpactdevelopment.org/ffxcty/5-1_soilamendments_draft.pdf
http://lid-stormwater.net/soilamend_home.htm
http://www.mastercomposter.com/
http://www.stopwaste.org/docs/combo_brochure_2004-2.pdf

Beneficial Landscaping

Homeowners can use landscaping techniques which create an environment that preserves the
moisture of the landscape. This kind of landscaping acts as a stormwater
management tool to reduce runoff quantity and to improve the quality of runoff
by sediment fallfut and biological degradation. It also has the added benefits
associated with IPM.

Benefits:
71 Improves runoff infiltration
U Improves watering efficiency and reduces landscape’s need for
water
U Filters out pollutants
Preserves moisture in landscape
U Promotes improved plant growth, disease resistance, and
aesthetic value of the landscape
U Reduces pesticide and fertilizer needs

c:

Implementation/Characteristics:
7 Install porous surfaces in unplanted areas and disconnect pervious areas
1 Flagstone, interlocking pavers, and pervious concrete should be used for walkways and

patios

Interlocking pavers can replace driveways

Create an interceptor drain at the base of a drive to divert to landscape

Lay gravel and/or mulch in unplanted areas to allow water to filter into surrounding soils

Install gravel sumps or percolation areas to keep water from collecting in unwanted

spaces

Choose plants that conserve water, buffer runoff, and are locally adapted

Install and properly operate irrigation systems including low flow rotor heads, smart

irrigation controllers, drip systems, soaker hoses for trees, shrubs, and groundcover

1 Use rocks and “dry creek beds” made of rocks to slow down water flow -
for sediment fallout (can also be used for diverting runoff to other
landscape features)

1 Minimum of 10% organic matter by dry weight in all planted areas

1 Planting beds should be mulched with 273 inches of organic material

1 Subsoils should be scarified 4 inches deep before incorporating topsoil

= =4 =8 =4
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Online Resources:

Be Water Wise Landscaping Tips Puget Sound LID Technical

California Integrated Waste Management Guidance Manual

Board on Mulch Sacramento River Friendly Landscaping
Establishing a Waste Efficient Landscape UC Davis IPM Landscaping

IPMZBased Landscape Design Washington State University Landscaping
Irrigation Controllers Tips

Maine Stormwater Best Management Expertise: Xeriscaping

Practices
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http://www.bewaterwise.com/knowledge01.html
http://www.calrecycle.ca.gov/Publications/Organics/44302010.pdf
http://www.calrecycle.ca.gov/Publications/Organics/44302010.pdf
http://www.calrecycle.ca.gov/Organics/Landscaping/KeepGreen/Design.htm
http://www.efn.org/~ipmpa/des-cnsd.html
http://www.mwdsaveabuck.com/devices_01.php?id_dvce=8
http://www.maine.gov/dep/land/stormwater/stormwaterbmps/index.html
http://www.maine.gov/dep/land/stormwater/stormwaterbmps/index.html
http://www.psp.wa.gov/downloads/LID/LID_manual2005.pdf
http://www.psp.wa.gov/downloads/LID/LID_manual2005.pdf
http://www.msa.saccounty.net/sactostormwater/RFL/
http://www.ipm.ucdavis.edu/PDF/QT/qtlanddesign.pdf
http://hortla.wsu.edu/hladg.html
http://hortla.wsu.edu/hladg.html
http://www.expertise.com/home-and-garden/xeriscaping-drought-tolerant-landscaping
http://coastal-watershed.org/wp-content/uploads/2012/02/x1.jpg
http://coastal-watershed.org/wp-content/uploads/2012/02/x1.jpg

Rain Gardens

Rain gardens serve as colorful stormwater detention areas,
which help to reduce the quantity of runoff during peak
flow events and treat infiltrating water.

Benefits:
1 Reduces volume of runoff from a property where
space is limited
U Provides water treatment by removing
suspended solids, metals and nutrients
U Supports groundwater recharge
Flowering plants and grasses appeal to beneficial insects
U An effective and less costly means to stormwater management

c:

Installation/ Characteristics
1 Determine the size and shape of the garden based on the surface area of impervious
surface draining to the garden
U The slope of the lawn on which the garden is to be built should be between 321 0%
U For clay soils, the area of the garden should be 60% of the draining surface area
U For sandy soils, the area of the garden should be 20% of the draining surface area
U For loamy soils, the area of the garden should be 2040% of the draining surface
area
U Test the drainage of the soil before building a rain garden by filling a 6 inch hole
with water; if any water remains in the hole after 12 hours then the soil/site is not
suitable
1 Dig the garden 82 0 inches deep and level at the bottom
U Create a shallow swale composed of rocks leading from a downspout to the garden
U Establish sturdy ground cover at drainage entrance to garden to prevent erosion
U Once planted with wet tolerant plants, cover garden with a few inches of dense
mulch
U Create an overflow area of rocks where water can leave the garden in a heavy storm

Online Resources:

Applied Ecology Rain Gardens
CleanAVater Rain Gardens

EPA Rain Garden Brochure
Lexington Fayette Rain Garden
O Toak oteer  RaIN Garden Manual
i B |-~ 8o Street Minnesota Small Urban BMP Manual
" 8 P | Native Plants for California Rain
Rain 2. B M
Garden deep Portland Stormwater Management
SIDE VIEW Guide on Rain Gardens

Washington LID Manual

- Lawn & 1% min -
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http://coastal-watershed.org/wp-admin/www.appliedeco.com/Projects/Rain%20Garden.pdf
http://clean-water.uwex.edu/pubs/pdf/home.rgmanual.pdf
http://www.epa.gov/owow_keep/NPS/toolbox/other/cwc_raingardenbrochure.pdf
http://www.lexingtonky.gov/Modules/ShowDocument.aspx?documentid=5563
http://www.lexingtonky.gov/Modules/ShowDocument.aspx?documentid=5563
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STInfilOnLot.pdf
http://www.native-raingarden.com/californiaplants.html
http://www.native-raingarden.com/californiaplants.html
http://coastal-watershed.org/wp-admin/www.portlandonline.com/bes/index.cfm?c=34598
http://coastal-watershed.org/wp-admin/www.portlandonline.com/bes/index.cfm?c=34598
http://www.psp.wa.gov/downloads/LID/LID_manual2005.pdf
http://coastal-watershed.org/wp-content/uploads/2012/02/w.jpg
http://coastal-watershed.org/wp-content/uploads/2012/02/w.jpg
http://coastal-watershed.org/wp-content/uploads/2012/02/u.jpg
http://coastal-watershed.org/wp-content/uploads/2012/02/u.jpg

Vegetated Swales
Vegetated swales are open, sloping channels covered with vegetation
and line the interface between the property and street as an alternative
to a curb or gutter stormwater conveyance.
Benefits:
M Reduces runoff volume
U Increases detention time of runoff allowing for greater
rates of sediment fallout
U Slows runoff flow, forcing pollutants and nutrients to settle out
U Controls peak discharge by reducing runoff velocity and allowing infiltration
Installation:
1 Swales should be at least 5 feet from a property line and 10 ft from a building
foundation
U  Should be constructed on permeable surfaces (not compacted)
The shape of the cross&ection of the swale can be parabolic or trapezoidal
The longitudinal slope of the swale should be as low as possible
Work best in sandy loams where soil is very dense
For denser soils, lay down a perforated underdrain to facilitate drainage
U Swale bottoms should be between 87 0 feet wide
1 Stones or riprap should be used at any outflow area from the swale to prevent scouring
Ui Components of the swale can range from mown grass to varieties of
denseZooted grasses, shrubs, groundcover, and trees
Online Resources:

i
i
"
i

Bay Area Storm Water Authority Minnesota Urban Small Site Stormwater
City of Portland Stormwater Solutions Management

Handbook North Carolina BMP Stormwater
LIDAtormwater.net Management Manual

Portland Stormwater Management Manual
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http://www.baycounty-mi.gov/BASWA/
http://www.portlandonline.com/bes/index.cfm?c=43110%26a=129057
http://www.portlandonline.com/bes/index.cfm?c=43110%26a=129057
http://lid-stormwater.net/bio_benefits.htm
http://www.metrocouncil.org/environment/water/BMP/manual.htm
http://www.metrocouncil.org/environment/water/BMP/manual.htm
http://portal.ncdenr.org/web/wq/ws/su/bmp-manual
http://portal.ncdenr.org/web/wq/ws/su/bmp-manual
http://www.flowstobay.org/documents/municipalities/sustainable%20streets/Ch%202/pg%2036-39%20Ch2%20.pdf

Tree Box Filters

Tree box filters are a softZngineered stormwater management
approach designed to collect, treat, and percolate stormwater
runoff. The simple design includes a tree planted in an
openzdottomed basin filled with mulch, a sandy media, and a
layer of gravel at the bottom.

Benefits:
1 Utilizes physical, chemical, and evapotranspiration processes to keep stormwater runoff
onsite, and to treat polluted runoff
1 Opendottomed catch basin allows stormwater percolation into the natural groundwater
table, and provides tree roots extra room to grow
Installation:
71 Design initiation and construction assistance is provided for free from AutoCAD
U See resource for direction to assistance
Resources:
Tree Box Filters

Artful Stormwater Management

Artful stormwater management integrates artistic design into stormwater management facilities,
creating facilities that people can enjoy and appreciate part of the hydrologic cycle.

Benefits:

1 Meets the objectives of conventional stormwater management
including reduction of stormwater runoff volume and
improvement of runoff water quality

1 Provides an amenity to a property (aesthetic, educational,
functional)

Installation:

1 Installation depends on the kind of stormwater art being
implemented and may range from a manageable installation
such as an artistic downspout or rain chain to a professional
stormwater art installation

U See resources for technical assistance
Resources:
Art of Rain
Penn State Landscape Architecture for Artful Rainwater Design
Portland's the Art of Stormwater Project
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http://usa.autodesk.com/adsk/servlet/item?id=17470430&siteID=123112&ch=ON&src=OMSE&mktvar001=457622&mktvar002=457622&utm_source=Google&utm_medium=cpc&utm_term=autocad&utm_content=AutoCAD%20-%20Exact&utm_campaign=Autodesk%20-%20PSEB%20-%20AutoCAD%20-%20Branded%20AutoCAD%20-%20Exact%20-%20Search
http://www.artofrain.com/
http://stuckeman.psu.edu/larch/research/stormwater-management-artful-rainwater-design
http://www.portlandonline.com/bes/index.cfm?c=45470

Dry Detention Pond

Dry detention ponds are large, open basins lined with vegetation. They are designed to retain

stormwater runoff long enough for pollutants to
settle, and water to infiltrate the ground.

Benefits:

1

R

Reduces flooding hazards by reducing the
peak flow

1 Prevents the erosion of the surrounding
area

1 Uses stormwater runoff to replenish the
water table

Installation:

1 Dry detention pond should be located on a site that is a minimum of 10 acres. On
smaller sites, it is difficult to prevent clogging

7 Can be located on a site with slopes up to 15 percent

1 There must be a slight slope on the site in order to allow runoff to flow into the pond

1 The dry pond should have a high length-to-width ratio (at least 1.5:1)

1 Design the pond to have flat side slopes to gain the most effective flow path

1 Any soil type can be used at the base of the pond, however keep in mind that rapidly
percolating soils like sand may require an impermeable lining beneath to prevent
ground water contamination or a sink hole from forming

1 Use stone or riprap at the exist site to prevent the erosion of nearby sediment

1 Provide shade at the outlet of the pond to cool down the warmer water before it enters

2

RUNDFF,

a nearby creek or river

Important Considerations:

1 Alllocal, state, and federal permits
RETENTION BASIN 15 e should be established prior to
! construction
Regular maintenance is necessary
to allow the basin to function
properly
1 Routinely check that the pond

outlet remains unclogged and free

GRASZED i
il

INFILTRATION INFILTRATION of debris and sediment

SEASOHAL HIGH WATER TAELE

Online Resources:
EPA: NPDES
Metro Council
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http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=factsheet_results&view=specific&bmp=67
http://www.metrocouncil.org/environment/water/BMP/CH3_STDetDryPond.pdf

Dry Wells

Dry wells are simple excavated pits on the sides of houses which act as infiltration devices. They
collect runoff from downspouts and other sources, allowing

the runoff to percolate into the groundwater system.

Benefits:

1

Reduces the quantity of stormwater leaving a

property
U Encourages groundwater recharge via
percolation through the well walls

U Keeps runoff temperature cool to protect
local stream life

U Provides some stormwater runoff treatment
via passing through aggregate fill

U Protects against erosion due to runoff moving over a property’s landscape

U Protects against wear on a house by preventing backsplash from runoff coming

off of a roof
Installation:
1 Dry wells should be constructed in sandy or graveldike soils if possible
1 Choose a location below a downspout and dig a 3 foot cubed hole, sloping the bottom
of the dry well away from the house to protect the foundation from the infiltrating water
1 Line the hole with a nonZvoven geotextile fabric
M Backfill the hole with Y2 inch to 1 V2 inch crushed stone to within 3 inches of the surface
of the hole, then fold the sides of the geotextile over the crushed stone
T Fillin the remaining space with crushed stone
Considerations:
1 Should not be used for homes with improperly sealed foundations due to concerns of
flooding
T If flooding is a concern construct the dry well at least 6 feet from the wall of the home
71 Debris will occasionally have to be cleaned from the surface of the dry well
1 Geotextile fabric and stones may have to be removed and washed to dispose of

accumulated sediment

Online Resources:
Portland Water District Dry Wells Brochure
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http://www.pwd.org/pdf/water_resources/conservation%20fact%20sheets/dry_wells.pdf
http://coastal-watershed.org/wp-content/uploads/2012/02/n.jpg
http://coastal-watershed.org/wp-content/uploads/2012/02/n.jpg

French Drains/ Infiltration Trenches

The French drain/infiltration device is a linear facility designed to catch and infiltrate stormwater
runoff from various areas of a property by leading the

runoff down a slope into the drain/trench.

Benefits:

9 Reduces runoff flow rate, volume, and
temperature

T If medium is fine, provides water treatment

function by filtering sediment, nutrients, and

pollutants

Increases groundwater recharge

Appropriate for small properties because of the

narrow design

=a =4

Installation:

X

7 Suitable for sites with gentle slopes, permeable soils, and deep bedrock and
groundwater tables

U The figure above shows a deep trench; however, drains/trenches can be much
shallower

U For asmaller drain, 1 foot by two feet is an appropriate cross sectional area

U The length and width of the trench is determined by the influent runoff; if
flowing in a uniform sheet, length of trench perpendicular to the flow is
maximized; if flowing in a channel, length of trench parallel to the flow of water
is maximized

U Dig the trench and line with geotextile fabric, using overlap when necessary

U Backfill the trench with %2 inch washed stone aggregate

Considerations:
1 Should not be built on flat or clayey soils

U Frequent monitoring for sediment, grass clippings, and other debris is necessary

U Ponding on top of the drain probably indicates that the top layer is clogged and
needs to be cleaned out

U Ponding within the body of the trench as viewed through the observation well
indicates a failure of percolation and the aggregate plus the geotextile will have
to be removed and cleaned

U Some kind of pretreatment process such as a swale, filter strip, or sediment trap

should be used in conjunction with the infiltration trench to avoid clogging
problems

Online Resources:
Grounds Maintenance Mag: How to Install a French Drain

Maine LID Guidance Manual

Portland Stormwater Solutions Handbook on Infiltration Trenches

Portland Water District Infiltration Trench Brochure
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http://www.grounds-mag.com/mag/grounds_maintenance_install_french_drain/
http://www.state.me.us/spo/landuse/docs/compplanning/LIDguidancemanual2007.pdf
http://www.portlandonline.com/bes/index.cfm?a=127481%26c=31870
http://www.portlandonline.com/bes/index.cfm?a=127481%26c=31870
http://coastal-watershed.org/wp-content/uploads/2012/02/l.jpg
http://coastal-watershed.org/wp-content/uploads/2012/02/l.jpg

Dripdine Trenches

Drip4ine trenches are simple excavated trenches constructed along the dripZine of a roof to
allow infiltration of stormwater runoff where a gutter and downspout system is absent. The
drip4ine trench design is very similar to the French drain/infiltration trench design.

Benefits:
71 Reduces the quantity of stormwater leaving
a property

1 Encourages groundwater recharge via
percolation through the well walls

1 Keeps runoff temperature cool to protect
local stream life

1 Protects against erosion due to runoff
moving over a property’s landscape

1 Protects against wear on a house by
preventing backsplash from runoff coming
off of a roof

Installation:

7 Dig a trench that is approximately 1 foot by 2 feet along the dripdine of the roof with
the bottom sloping slightly away from the house to protect the foundation

U To extend the life of the trench, line the bottom and sides with nonZvoven
geotextile fabric

U Backfill the trench with washed, clean V2 inch stone to within 3 inches of the top
of the trench, fold over the geotextile fabric and then fill the remaining space
with stone

U May use larger stone or pressure treated wood to line the boundary of the trench
and to keep the media in place

Considerations:

1 Dripdine trenches work best in sandy or gravely soil

1 Should not be constructed in very clayey soils, or where the base rock and/or water
table are close to the surface of the soil

71 Should not be constructed where there is improper foundation sealing as flooding may
result

1 Maintenance involves periodically cleaning out debris from the surface of the trench and
when the geotextile fabric clogs, creating ponding, the aggregate and fabric will need
to be removed for cleaning

Online Resources:

Minnesota BMP Manual on Infiltration Trenches

Portland Stormwater Solutions Handbook on Infiltration Trenches
Portland Water District Dripdine Trench Manual
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http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STInfilTrenches.pdf
http://www.metrocouncil.org/environment/Watershed/bmp/CH3_STInfilTrenches.pdf
http://coastal-watershed.org/wp-content/uploads/2012/02/g.jpg
http://coastal-watershed.org/wp-content/uploads/2012/02/g.jpg

Permeable Pavers

Permeable pavers reduce stormwater runoff quantity and improve the quality of runoff that
percolates into the soil below. Permeable pavers are an alternative to impervious surfaces used
for roads, parking spaces, plaza areas, driveways, or other

weightzdearing areas.

Benefits:
71 Increase the pervious surface area of a property
U Infiltrates runoff on the largest impervious surface
area on a property
U Uses small areas of permeable pavers to disconnect
impervious areas without having to redo the entire
driveway
U A good aesthetic alternative to regular concrete or
asphalt
Installation:
1 Choose a location where the seasonally high groundwater
table is at least 2 feet below the level of where the crushed stone reservoir will be

1 Ensure the area surrounding the permeable pavers is fully stabilized
M Permeable Pavement:

U Excavate, grade, then layer the subsoil with nonZvoven geotextile fabric so that
several feet of fabric extends out the of the excavation for folding over the base
layer

U Install clean, washed 1.52.5 inch stone aggregate for a base layer

U Fold the extended geotextile fabric over the center of base layer

U Install pavers immediately after preparing the base layer

U Place pavers by hand and compact with a 5000 |b plate compactor

U For specific instructions and tools used, see the resources below

Considerations:
1 Construction of permeable paved surfaces is on||| | Gczczcz_EEIININGE

u

u

Online Resources:

CleanZ
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