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Introduction

In the Chesapeake Bay watershed, one of the greatest threats to the health of the Bay

comes from increased development of the land. Increased development and  transformation

of the landscape leads to less rainwater soaking into the ground where it is naturally

filtered before returning to our streams and rivers. Instead, more wate U UXQV RIlpg RXU
properties and travels along our impervious corridors of driveways and streets picking up

pollutants along the way which are then delivered  to our streams and ultimately the

Chesapeake Bay.

So what can YOU do? Every parcel of land in the watershed impacts the quality of the Bay
including your individual property. You can decrease the impact that your property has on
the Bay by reducing the amount of pollutants and stormwater generated from your lot.

esapeake Bay Watershed

54,000 square miles
11,684 miles of shoreline
150 major rivers and streams

v Home to over 17 million people

Photo Credit: Chesapke Bay Program

This guide presents a step by step approach for analyzing your property to find out
whether it makes sense to install a rain garden or other residential stewardship practices.
We then take you through the design and installation of several of the homeo wner
practices that can be installed on your own. Many Bay communities offer technical and
financial assistance to help you build stewardship practices o n your lot. Check out
Appendix D for a list of links to these programs.
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OHWKRGV IRU PU L% Q\Broparty

The goal is to manage the stormwater coming off of your individual property to reduce it

and treat it for pollutants before it gets back into our streams and eventually the

Chesapeake Bay. There are multiple ways that a homeowner can do this. The following is a
list of some potential practices that a homeowner can employ to reduce runoff and

pollutants coming off of the  property.

Rain Gardens

Rain gardens accept runoff from a roof, driveway, or parking
lot that would otherwise go to the street or storm d rain.
The garden has a shallow depression that allows stormwater
to collect and pool. Natural soils are replaced with sandier
ones to allow the water to  soak into the ground instead of
UXQQLQJ "RIlp LQWR WKH VThRghRleN BZ HU V)
planted with a mix of native plants that filter out pollutants ‘

and attract wildlife.

Conservation Landscaping

Conservation landscaping is the creation of mulched beds
that are planted with perennial plants, shrubs and/or small
trees that retain rainfall and ab  sorb runoff from adjacent
turf or paved surfaces. Native plants are preferred, but
ornamental plants are acceptable if they are adapted to
regional climates and are not invasive spreaders.
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Tree Planting

Tree planting is the practice of p  lanting decidu ous or
evergreen trees in grassy areas that will grow and create a
leafy canopy that intercepts rainfall and reduces runoff.
Native tree species are preferred.  Trees can be planted by
the owner or a contractor, but species should be selected
that will grow best given the soil conditions and solar
exposure at your planting site.

Cisterns and Rain Barrels

Cisterns and rain barrels are used to capture roof runoff in a
barrel or tank and then re -using it for outdoor
irrigation/watering and/or for selected i ndoor uses. While
rain barrels can be installed by a homeowner, larger tanks
and cisterns require a qualified design and installation
professional. If stored runoff is used for indoor purposes,
special measures may need to be taken to improve water
quality

Permeable Pavement

Permeable pavement refers to the installation of pavers on
driveways and sidewalks that allow rainfall to rapidly pass
through the paver and into a shallow stone reservoir that
allows the water to soak into the ground. The practice

applies to both residential and non -residential pave d areas,
and may be a great option to replace deteriorating

pavement. Most permeable pavers require the assistance of
an experienced designer and pavement installation
contractor.
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Impervious Cover Removal

Impervious cover removal consists of the b reaking up of £
existing hard surfaces and properly disposing or recycling B
of the asphalt or concrete, followed by roto  -tilling of the
underlying soils to relieve compaction, and planting them
with grass or other vegetation. Pavement removal can occur
on reside ntial or non -residential properties. Some owners
may be able to remove pavement, but it is often a good idea
to hire a contractor to do the job.

Green Roof

Green roofs are systems that store and filter rainfall that

lands on the roof through a thin  layer of soil med ia and
specialized vegetation. These practices are commonly applied
to non-residential rooftops, and must be designed and
installed by a qualified designer/contractor.

(Photo credit: Christin Jolicoeur, Arlington County)

Dry Wells

Dry wells are created by excavating a shallow trench that is
filled with stone that is used to temporarily store runoff so
it can soak into the ground. Dry wells can be designed and
installed by the owner, although some technical assistance
may be needed if they are located close to a basement.

(Photo credit: Philadelphia Water Department)

Several other environmental site design practices may be used to treat runoff from some
properties, such as bioswales, landscape infiltration, submerged gravel wetland s, rooftop
disconnection and stormwater planters. In addition, property owners can reduce their

impact on local streams and the Bay by using Bay -friendly lawn care .



Homeowner Guide to Make Your Property Bay Friendly

Bay-Friendly Lawn Care

Lawns make up a significant portion of individual properties and ha  ve been shown to

produce more runoff than their forested counterparts. A recent research report by the
Chesapeake Bay Programrecommends ten practices that can make your lawn more Bay -
friendly (USWG, 2013: http://chesapeakestormwater.net/training -library/urban -

restoration -technigues/urban -nutrient -management/).

Maintain a dense cover of gr  ass or conservation landscaping to reduce runoff, prevent
erosion, and retain nutrients

Dense grass or plant cover helps to reduce surface runoff
which can be responsible for significant nutrient loss

from the lawn, regardless of whether it is fertilize dor
not. Lawns with poor turf cover have a high risk for

nutrient loss, especially if soils are compacted or slopes
are steep. Any bare spots or eroding areas should bere -
seeded, and may require some soil amendments, spot
fertilization and, in extreme ca  ses, stabilized with a
biodegradable erosion control cover.

Choose not to fertilize, OR Adopt a Reduce
Rate/Monitor Strategy, OR Apply less than a pound of N per 1000 square feet per
each individual application.

You have three fertilization options to reduce the risk that fertilizer from  your lawn will
reach the Bay, depending on the conditions of your lawn and your aesthetic preferences.

The easiest strategy is to not fertilize at all, which make
sense for law ns that are relatively flat and mature, and
have a dense grass cover. This strategy relies on soil
mineralization, lawn clippings and atmospheric deposition
to supply the nutrients needed for growth, but should
NOT be used on lawns that have poor turf cove ror
exposed sails.

The second strategy relies on a "reduced rate and monitor"” fertilization approach. In this
strategy, you only apply one -third to a half of the recommended application rate on the
fertilizer bag label, and then monitor how your lawnr  esponds over the next couple of
months. If you are unsatisfied with the look of your lawn at that point, you can always re
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apply fertilizer at the smaller dose. In most situations, however, you will find it hard to
notice much of a difference in how good y our lawn looks.

The third strategy is to fertilize at the recommended nitrogen fertilization rate but split

it into 3 or 4 small doses during the growing season. Individual application rates should be
no more than 0.9 pound of nitrogen per 1000 square fe et of lawn in most parts of the Bay
watershed

When assessing your property, we recommended that you measure  your lawn area which
will help you to figure out how much fertilizer  you will need to buy.

If you choose to fertilize, the following practices can further reduce the risk that
fertilizer you do apply ever reaches the Chesapeake Bay.

Do not apply fertilizers before spring green up or after the grass becomes
dormant

Researchers have concluded that the highest fertilizer loss occurs in the winter
when grass is dormant. In the northern part of the Bay watershed, dormancy
usually begins around Halloween, whereas it begins around Thanksgiving in the
southern part of the watershed.

Maximize use of slow release N fertilizer

The risk of nutrient loss  during the growing season can be further reduced if you
buy slow release fertilizer products. Check the bag label when you shop to see how
much water insoluble nitrogen or WIN it contains -- at least 20 to 50% of WIN is
generally desirable.

Immediately sw eep off any fertilizer those lands on a paved surface

Rotary spreaders are the most common method to
apply fertilizers and can broadcast fertilizer granules
near the edge of the lawn, street or driveway, where
they can be washed away in the next storm. Some
experts think as much as 2 to 4 % of applied fertilizer
can be washed away in this manner. If you are buying a
new spreader, consider models that have side
broadcast deflectors that can sharply reduce off -
target fertilization.
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Never apply fertilizer within 15 to 20 feet of any water feature and manage
this zone as a grass, meadow, or forest buffer.

The risk of nutrient loss is also high when fertilizer is applied close to water

features such as swales, drainage ditches, streams, shorelines, sinkholes  and
wetlands. So it is a real good idea to create a "fertilizer -free" buffer zone around
these water features, and manage this area as a conservation landscape.

Even if you don't fertilize your lawn, there are still other good practices to make your
yard more Bay-friendly.

Keep clippings and mulched leaves on the lawn and keep them out of streets and storm
drains

Lawn clippings are an important nutrient and organic matter
source which can enhance the health of your soils and your lawn.
Using a composting lawn mower to keep the clippings on your
lawn adds about one pound of N per 1000 square feet of natural
(and free) fertilizer to your lawn each year.

You should treat lawn clippings and tree leaves as if they were a
bag of fertilizer, and strive to kK eep them on your lawn, and out
of the gutter, street or storm drain system.

When you rake your leaves in the Fall, it is good practice to
run over them with your composting mower to mulch them
into small fragments and add them to your compost pile in
the backyard. Come late Spr ing, they will decompose into a
fine organic mulch that you can add to your rain garden or
conservation landscape as a top dressing (assuming that you
turn over the pile every couple of months)

Set mower hefght at 3 inches or t aller

Maintaining taller grass produces a deeper and more extensive
root system, which in turn, increases nutrient uptake and
reduces lawn runoff volume. The deeper roots also reduce the
need for supplemental irrigation during times of drought,
suppress weeds and increase turf density.
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Use other practices to increase the porosity and infiltration capability of your lawn to
treat stormwater.

Disconnecting you downspouts and installing practices like rain gardens have been shown to
LQFUHDVH \Rability®Defaip avid manage stormwater on  -site.

Consult with your local extension service office or lawn care company to get the best
aavice on how to have a Bay - friendly lawn, which might involve a soil test analysis.

Many lawn care professionals can help you get a good looking and Bay -friendly lawn, given

your type of grass, soil conditions, and shading, and your landscape preferences. Some
good links to get expertise to help reach your lawn  goals can be found in Appen dix E.

10
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Assessing Your Property

A good first step to helping the Chesapeake Bay is to walk around your lot and assess the
site conditions. This simple and fast assessment of your site will help you determine which
stewardship practices are best for your property.

»Hy TEE

Step1: Map your Lot

You begin by obtaining a recent aerial photo of your property. You can do this by using
Google Earth or http://landserver.org/ __ also, many localities have great online resources
for mapping your property. In some cas es, you may want to simply pace off the boundaries
of your property.

You can take the roof dimensions directly off your property deed. Most homes have a roof
area around 1500 to 2500 square feet.

Next, draw the boundary dimensions of your property on a piece of graph paper (Appendix
A), and then sketch in the roof, any decks or sheds, the driveway and sidewalks, major
trees, and any landscaping beds. The rest is usually turf.

You don't need to be a Rembrandt, but try to draw it to scale, using five or ten feet per
square on the graph paper, depending on the size of your lot. Next, pace off (or measure)
the approximate dimensions of all your hard surfaces and landscaping areas, and enter
them into the table provided in Box A to determine how much hard su rface y ou have.

11
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Box A. Basic Data on Lot Cover for My Home and Impressive Sketch

LOT COVERAGE Area: % of
Square | Lot
Feet
Hard Surfaces 28%
Roof-tops | 3360
Driveway/Sidewalk 2790 Sketch of Property
Pervious Cover 72%
Trees/Landscaping 5500
Lawn| 10,130
TOTAL 21,780

Note: 43,560 square feet = one acre

Step 2:  Figure Out Your Natural Plumbing

It's pretty simple, water flows downhill. Most lots are graded to move rainwater away
from the home and down to the street, or in some cases, the back yard. So your job is to
define the flow path of runoff in your lot.

Most lots have multiple flow paths, so start out by finding each of your downspouts, and
look down slope to see where the water goes. Pay special attention to see if the flow path
extends to your driveway and from there to your street. These areas are usually great
candidates for stewardshi p practices because you can divert the runoff to them to soak
up runoff and remove pollutants.

12
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(Credit: Rain Garden Handbook for Western Washington Homeowners, WSU Extension)

Some downspouts already flow over lawn, landscaping or trees and infiltrate into the
ground. These downspouts are good, as the runoff is disconnected and never reaches the
street or stream.

In other cases, the flow path from the downspout runs over a fe w feet of grass before
reaching the street or driveway. These are often excellent locations for stewardship
practices, such as rain gardens.

Lastly, there are a few cases where the downspout is plumbed directly to the street via an

underground pipe (see Box B). With a bit of ingenuity, the underground pipe can be
partially dug out, and replaced with a rain garden.

13
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Box B. Be a Downspout Detective

Downspouts discharging near driveways are usually connected to the street, and are prime
candidates for locating a rain garden

This downspout is plumbed directly to the street, This downspout is too far away from any
and would be quite easy to retrofit as a rain pervious areas for a rain garden, but a rain
barrel might work

Jids — 13

Runoff from both of these downspouts travels at least 40 feet over grass which effectively
disconnects them, making them a poor candidate for a rain garden
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Step 3:  Figure Out Your Other Plumbing

Underground plumbing was definitely one of the great inventions of the 20th century, but
it can complicate the design of your residential stewardship practices

Things to locate on your lawn and avoid

Natural gas feeder line Underground electric lines Street right of way
Sewer lateral and cleanout Cable and fiber optic lines Septic field (if present)
Water lines Sump pump discharges Overhead forest canopy

After all, you probably wouldn't want blow up your house, create a gusher, back up sewage
into your basement, electrocute yourself, or God forbid, shut down cable access to your
entire neighborhood during the big game. | bet you didn't think a little diggi ng could be so
dangerous!

ORVW VWDWHYV KDYH "FDOO EHIRUH \RX GLJy UXOHVY DQG SURYLGH
underground utilities. The following table provides the contact information for individual

Chesapeake Bay states however, inany stateyo X FDQ FDOO ~ M DQG \RX ZLOO EH G
your local call center. In many cases you will need to call several days in advance so you

should check with your specific state. More information about this free resource can be

found: http://www.call811.com/state -specific.aspx

State/District Resource Contact Information

MD Miss Utility of Maryland  * 811 or 1-800-257-7777**

DE Miss Utility of Delmarva 811 or 1-800-282-8555

DC District One Call 811 or 1-800-257-7777

PA Pennsylvania One Call System, 811 or 1-800-242-1776
Inc.

VA Virginia 811 811 or 1-800-552-7001

wv wvail 811 or 1-800-245-4848

* For the Eastern Shore of MD call Miss Utility of Delmarva

** or use website link  http://www.missutility.net/homeowners/

However the Miss Utility and similar hotlines do not mark private utilities. You will need to
scout your lawn to locate where utilities leave the street or right of way, and cross your
yard to enter or leave your home. % R[ & SURYLGHYV VRPH H[DPSOHV RI "YLVXDO

locating underground utilities.

15
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Box C. Visual Indicators for Areas to Avoid When Assessing Your Yard for
Stewardship Practices

Water L|nes Natural Gas L|nes _ Sewer L|nes

Sewage Plpe Cleanout

Basement 7 Sump Pump Discharge Sreet Right of Way

You should try to mark these on your property sketch and work around them when locating
the best area for your stewardship practices. In general, it is not advisable to install
practices in your street right of way, since your local government and utilitie s have the
right to dig it up for street improvements and utility repairs.

16
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Step 4. Assess Soil Quality in Your Yard

Healthy soils are the foundation for any vigorous lawn, conservation landscape, or rain
garden, so it is a good idea to do some simple tests to assess your soil quality.

Take a soil test in the areas of your lawn where grass doesn't
grow very well. Take a trowel and dig 8 or 10 thin slices from

the top 2 or 3 inches of soil in your lawn "problem areas”. Mix
the slices together so thaty ou have a total sample of between
1 and 2 cups. Remove any rocks, debris or grass thatch, and put
them into the sample bag provided by the testing lab.

A list of testing labs in the Bay watershed can be found at the end of the following link.
http://www.hgic.umd.edu/content/documents/SelectingandUsingaSoil TestLabwithchart2

09.pdf .

The cost for most soil tests is about $10 to $12, and most labs can e-mail you the results
in less than a week, and recommend any needed soil amendments (such as lime) to improve
growing conditions.

Additional soil information may be necessary for implementing specific stewardship
practices and can be found in those sections of the document.

Step 5. Check Your Solar Exposure and Tree Canopy

Go back to your aerial photo of your yard that you retrieved in Step 1, and check to see
how much tree canopy exists over your yard. If you have less than 25% tree canopy, you
may want to consider planting more trees, since they add to the market value of your home
and can help reduce your heating and cooling costs.

There are a few tips to locate the best spots to plant a tree and figure out which tree
species will grow best un der your yard conditions and landscaping preferences. Not to
worry, the Center for Watershed Protection has a handy reference called Part 3 Urban
Tree Planting Guide which can quickly help you figure out which tree species you want and
where to plant them. The guide can be accessed at:
http://www.na.fs.fed.us/pubs/uf/watershed3/urban watershed forestry manual part3.p

df

17
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Googleeath
C

The next task is to determine the s olar exposure of your property to see if the plants will
receive full sun or will be partially shaded. Your solar exposure is determined by three
factors: t he orientation of your property in relation to the east-west path of the sun ,
shading by the existin g tree canopy in your yard (and often your neighbors) , and the
shading effect of your home

Often, North or West  -facing areas of your yard will be shadier, but you can do a quick
shade analysis and add it your property sketch by clicking:
http://www.thegardencontinuum.com/blog/bid/28513/How -much-sun-does-your-garden-
have. The shade analysis will help you decide to buy sun or shade tolerant plants  for your
yard.

Step 6: Pulling it all Together in a Plan

Now you have all the basic data needed to make your property more Bay friendly, and to
choose the right stewardship practices that meet your environmental objectives and your
lawn and landscaping preferences. The next several sections describe how to desig  n and
install the different options for residential stewardship practices

18
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Rain Gardens

Rain gardens treat stormwater runoff generated by your property by acting like a native
landscape whose soils and plants to filter the water and remove pollutants.

A rain garden works by collecting stormwater runoff from a roof, driveway, or parking lot
that would otherwise go to the street or storm drain. The water temporarily ponds on the
surface of the garden and then slowly filters through the  soil media and/or is taken up and
used by the plants. The garden is planted with a mix of native plants that filter out

pollutants and attract wildlife.

Water flowing off mpenvious
surfaces (for example a roof .
or drivew(ay) can bgdel'wefed Selected native planlts °f hardy cultivars Ponding depth (6 to 12" typical)
to the rain garden through a
swale lined with decorative

Muich layer
rock or plants, through a pipe, g -
or across a landscape area. Rain garden soil mix

Gradual side slopes

Overflow

()

L
L g B WAL S =

‘.,..';"‘ e

Cross Section of a Rain Garden (Credit: Rain Garden Handbook for Western Washington
Homeowners, WSU Extension)

Test Your Soils to See if a Rain Garden Will Work

<RX ZLOO QHHG WR UXQ VRPH DGGLWLR
design and building your rain garden.

Step 1: Figure out your maximum digging depth and get a
better sense of the actual soil properties where y ou intend
to dig your rain garden. Using a post hole digger, do a
penetration test to see how deep into the soil profile you

can physically dig. The goal is to see if you can make a hole
that is at least two feet deep, although sometimes tree

roots, clay | ayers or even bedrock can prevent you from
reaching that far.

19
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If you do encounter bedrock or the hole fills up with water, then it may not be feasible to
install a rain garden in that location. In general, you need a digging depth of at least 18
inches t o 2 feet to make a rain garden work.

Step 2. Examine your soil properties. Next, look at the profile of soils that you have
excavated to see the break between your topsoil layer and the underlying sub soils which
you will need to remove during constructio n (Box D).

St §
ot ¢ A

Box D. Use Your Hole Digging to Check Out Soil Quality
o 7 g s T - pam—

pg— LT e

e - - e e
As you go farther down into the sub soils, soil quality gets poorer, and often has more clay. The soils in the
bottom 6 to 12 inches of soil are always removed from the rain garden and disposed of somewhere on your
yard. This can be a lot of dirt  -- 4 to 6 cubic yards -- for a typical rain garden, so have a plan where you can fill
depressions, holes or create berms somewhere on your property

20
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Otherwise, you end up like | did, and have a pile of dirt that is extremely hard to grow anything on. | intend to
mix the fill soil with a lot of leaf compost and eventually spread it over som e conservation landscaping

Step 3: Do a simple infiltration testin  your hole to see how quickly water will soak into
the bottom of your planned rain garden. Simply follow the procedures shown in Box E and
you can calculate the soil infiltration rate (in inches per hour). Once again, you should jot
this number down, as you will need it later in the design stage.

Box E. The Post Hole Digger Method to Measure Your Soil Infiltration Rate

Note the time that you started

21
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Note the number of hours it takes for the hole to
completely drain

Divide the depth of the hole (inches) by the number
of hours to drain

In this case, 24 inches/ 12 hours = 2 inches/hour ,
which is a good infiltration rate.

If your infiltration r  ate is less than 0.5 inchest/hr,
you will need to increase surface area of the rain
garden

You now have all of the information you need to design your rain garden, so grab a

calculator and tape measure, and get cracking.

Design Your Rain Garden

Step 1: Estimate rooftop area draining to each of your most promising downspout(s).
Simply, take t he total rooftop area you entered in Box A of the property assessment
section, and divide by the total number of downspouts at your home:

Total Roof Area

No. of Downspouts

Area Draining to Rain Garden

2650 sf 5

530 sf

Note: For the most accurate

estimate, you can measure the actual
roof area draining to each downspout

Step 2: Determine minimum surface area for rain garden. Assume that your garden will be
6 inches deep, and will capture the first inch of rainfall that lands on your roof. The
minimum surface area for your rain garden is computed using the following equation:

Surface Area Draining to
the Rain Garden

"(QJLQHHULQJ )DFV
(multiply by 0.12)

Minimum Surface Area
For Rain Garden

530

0.12

64 square feet

Note that one 4 by 8 tarp would be 32 square feet, so
tarps to locate a rain garden at this downspout

you would need an area equivalent to two

The engineering factor computes how much surface area is needed in your rain garden to capture

one inch of rainfall that falls on your roof.
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Step 3 . Go outside to your downspout with some tent stakes and mark out the potential
surface area available for your rain garden. Place the first stake at least 5 feet away from
the downspout (if you don't have a basement) or 15 feet (if you do).

Check your pr operty sketch to see if there are any underground utilities in the vicinity of

your planned rain garden and then stake out a line at least two feet away from them.

Contact Miss Utility to request a n on-site utilit y check: they will usually come to your hom e
within a few business days to confirm that your proposed digging area is utility free.

Walk in a downhill direction until you reach your property boundary and place a stake

there. The line from your downspout to this stake is called the plumb line. Ti e a string to
the stake and then run it back to the downspout to measure how many inches of drop you
have. If you have more than six inches of drop, you will be able to construct a soil berm on
the downstream end of the rain garden to increase the ponding area.

Walk in a perpendicular direction on each side of the plumb line until you reach a major

tree (think roots), hard surface, or start going seriously uphill. Stake out the lateral
boundaries, and you have now defined the maximum envelope that is ava ilable for digging
your rain garden.

Go out to your garage and get a small tarp and multiply its length and width to see how
many square feet it covers. | use a 4' by 8' tarp that is 32 square feet in area. If | can

get the equivalent of two tarps within  the envelope defined by the stakes, then | am good
to go (e.g. minimum area needed = available area).

You can still make a rain garden work with only half of the recommended minimum surface
area, but you should expect that your rain garden will be wet  -footed (see planting guide).

If you still can't make it work, consider another practice, such as a rain barrel connected

to a conservation landscape...especially if you have an infiltration rate of less than a

guarter inch per hour. Some tips for installing rain barrels can be found in the Rain Barrel
Design Section .

Step 4. The last step is to figure out how much excess fill needs to disposed of, and how
much sand and mulch to order. So we go back to our earlier measurements of the maximum
digging and tops oil depth, and use the calculator provided below (also provided in Appendix
B).
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Calculator to Estimate Excess Fill and Materials to Buy

Design Factor \ Example \ Your Calculation
EXCESS FILL

Max Digging Depth 24 inches

Ponding Depth 6 inches

Top Soil Depth 6 inches

Subsoil Depth 12 inches

Divide Subsoil Depth by 2, [12inches/2]/12

and then divide this by 12 X =0.5 feet

Garden Surface Area 64 square feet=Y

Z = Multiply X and Y and [(64)(0.5)]/27 =

divide the product by 27

1.2 cubic yards

Note: About 6 Wheelbarrow
loads per cubic yard

About 7 loads of subsoil to
dispose of elsewhere on your lawn

MULCH CALCULATOR

Garden Surface Area

64 square feet

1 cubic yard for each 64
square feet of garden area

1 cubic yard of mulch to order *

SAND CALCULATOR

Take Z and multiply by 1.4

= 1.7 tons of sand to order (round
up to 2 tons)

RIVER STONE CALCULATOR

Assume 0.2 tons per inlet

0.2 tons (400 pounds) * ‘

! Most bulk orders must be done in one cubic yard or ton increments . Last time | checked, the delivered price of

sand is about $45, double shredded hardwood mulch costs around $35 a cubic yard and river stone runs
$100/ton. You may want to budget about $250 for plants, the connector pipe and other stuff.
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Some Cool Rain Garden Desig n Solutions

Not every rain garden design is the same; Box F demonstrates some creative ways to fit in
a rain garden in a specific design situation.

Two downspouts, one rain garden and a large Stone walkway over rain garden
area of conservation landscaping
= )

%

Narrow stone trench across driveway leads to Under drain pipe collects runoff from the
rain garden on the other side bottom of the rain garden and discharges it
down-gradient
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Construct ing Your Rain Garden

Now it's time to order your bulk supplies for your rain garden, after a brief break to
partake of a cold beverage. You will need a series of hand tools, tarps and wheelbarrows to

install you r rain garden, as shown in Box G .

Box G. The Tools of the Rain Garden Trade

The axe helps to whack pesky tree roots

Two tarp method: one for topsoil and one for subsaoil.
May need a third for your sand/mulch

\
L5

a 4

o ” - e " A
You will be moving a few tons of soil and other
materials, so make sure to get a sturdy wheel barrow

You need more than just a shovel to install a rain garden. In addition to what is shown above, make sure to
get a can of spray paint, some 2 ml black plastic, and a flexible downspout connector
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Step 1 . Use a can of spray paint to delineate where you plan to dig, keeping at least 3 feet
from any known utilities and out of the street right of way. If you have not yet called Miss
Utility, get on the phone now.

Step 2 . Connect a flexible connector pipe to your downspout and use it move the rainwater
where you won't be digging. Dig a shallow trench at least a foot wide and six inches deep

that extends at least ten feet from the foundation of your house to the head of the rain
garden. Make sure thaty ou have enoughslope to move runoff away from the house ...3t06
inches of drop from the downspout to the head of the rain garden is usually enough

Step 3. Line the trench with  plastic sheetingt hat can be purchased at any home and
garden store. You can test this by running a garden hose through it to make sure water
quickly reaches the downstream end of your inlet trench.

Step 4 . You have two options at this point (Box H). You can either bury the connector pipe

in the shallow trench and cover it with  soil up to the existing lawn grade, or you can create
a river stone channel, which is my preference.
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Box H. Options for Your Rain Garden Inlet

Attach Flexible Connector Pipe to Downspout Make Sure it Extends 15 feet if you have a
basement

Line Trench with Plastic : lay down some
impermeable black plastic (3 to 5 ml thick) to
wrap on the bottom and sides of the inlet
channel to make runoff gets to your rain garden
and not in your basement

Step 5. Now is the time for some serious digging.  The first part is pretty
tedious...separating the turf from your topsoil and throwing each onto Tarp 1. You may

need to use the root axe to get around underground tree roots, but keep going until you

dig down about 9 to 12 inches, where you will reach you r poorer sub -soils or clay layer (see
Box D).

Step 6 . At this point you will need to use a pick or adze to break up these compacted soils.
Make sure to separate these lousy soils from the good ones by throwing them onto Tarp
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No. 2. Keep on digging until y ou get to your maximum digging depth, which is usually around
18 to 24 inches.

Step 7 .The bottom of the bed should generally be flat, although it is OK to have a few
inches of drop going in a downhill direction. At this point, you want to take a pick or a hoe
and loosen up the subsoil at the bottom of your rain garden to improve infiltration.

Step 8 Install a ponding berm (optional). If you measured more than six inches of drop

from your original plumb -line, you can take some of your lousy dirt from T  arp 2 and form a
soil berm nine inches wide and six inches high (or level with the bottom of the downspout)
around the perimeter of your rain garden. Make sure to tamp the berm down so it can hold
water during a storm. See below.

1. Piace stakes at

W‘MN 3. Use the soil excavated from

lengh of the rain the uphill side to il the

2. Tie a string from the ground downhil area up so that the
level of the uphill stake to the area s flat. Compact the sol
downhill stake so that it's level by walking over the fill after

(3 smal, light weight iine level

f— o —

4. Create a berm at the downhill
side to confine water in the rain
garden. For the comect height,
build the berm up to the string.
To keep the top level, the berm
will be highest at the downhill
end and then become shorter
up the sides until tapering off at
the uphill end.The berm should
be a minimum of 24 inches wide
atthe base, have gently sloping
sides, and be well compacted.

Installing a Ponding Be rm (Diagram credit: Rain Garden Handbook for Western Washington
Homeowners, WSU Extension)
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Step 9 . Install a surface overflow channel. Remember that your rain garden is only
designed to capture one inch of rain, so storms more intense than that must be a ble to
find an easy downhill exit out of the rain garden. | usually dig a small overflow channel at
the down -gradient end of the rain garden that is a few inches below the grade of the lawn
and discharge s directly to the street or right of way. The channel can be back-filled with
river stone to make it more attractive.

Step 10 . You can backfill now by alternating a shovelful of sand with a shovelful of your
good Tarp 1 topsoil until you are about six inches below the grade of your lawn (over the
next month or so, it will settle a few more inches, but don't worry about that).

Step 11 . Spread no more than 2 or 3 inches of double shredded hardwood mulch on the
bed.

Step 12 . You can then dispose of your fill soils elsewhere on your yard to fill holes,
depressions or gullies. It is a good idea to amend the soils with compost, and re  -seed them
with a grass or conservation landscaping seed mix. You may also need to reseed the turf
underneath your tarps if they were on the ground long enough to kill the grass. Yo ucan
now retire to your deck, partake of another cold beverage and admire your work.
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Planting Your Rain Garden

It is easiest to design a successful and flourishing rain garden if you think about the

anatomy of a rain garden, how they retain water,  and categorizing plants in three types of

zones. Rain Gardens are planted with various types of plants because some plants tolerate

sitting in water for an extended time (Zone 1), some tolerate sitting in water for a shorter

time (Zone 2), and other plants do not like sitting in water at all (Zone 3). In the plant

ZRUOG VFLHQWLVWY GHWHUPLQH SODQWY WROHUDQFH IRU fZHW |
WKHLU URRWYV WR EH ZHW 7KH SODQWV LQ =RQHV DQG DUH PRU
are edge plants . Edge plants are essentially plants which can be used everywhere in your

ODQGVFDSH ,QWHUHVWLQJO\ HQRXJK PDQ\ ZHW IRRWHG:- =RQH ¢
drought and heat. The wonders and resilience of nature!

Some homeowners may choose to wait a few weeks
after construction before developing a planting

plan in order to see where the water settles

(literally) and more importantly, observe the water
zones that are created in the rain garden. Water
seeks its own level, and there will be some are as of
the rain garden which hold water and are more
saturated than others. Understanding these

planting zones is critical to picking the native

plants which will thrive  best in your rain garden.
Box | shows the water zones that can be found in a
rain garde n.
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Box | . The Water Zones in a Rain Garden and What they Mean (profile and plan)

RAIN GARDEN PLANTING ZONES

STRONG + STURDY PLANTS TO
WITHSTAND FORCE OF WATER

Original developed by Seattle Public Utilities;
Modified by LID Studio

Source. Anne Guillette, Low Impact Design Studio
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Planting Design

Now that you have assessed your property and you understand the soils, the amount of
sun, the amount of rainwater coming to your rain garden, etc. you are now ready t 0 prepare
your planting design. When preparing your plantingplanc RQVLGHU D IHZ GHVLJQ SULQFI

Group plants together in a series as they
will have more vis ual impact.

<SRXU GHVLJQ LV D “FHke & Ranting orrR Q u
group of objects on a shelr.

8VH WKH f5XOH RI 7KLUGVUY WR PDNH LMW
means placing an odd number of plants together in a
grouping (1, 3, 5, etc.) rather than even  numbers. The odd
numbers leads your eyes to move through your composition :
\RXU UDLQ JDUGHQ EHFDXVH WKH EUEE
This principle creates visual interest and harmony '

Vary plants heights, textures, colors, shapes, and sizes throughout the garden

If you seek a garden which is more random, consider

a variation on this theme: place seven cardinal

flowers in one location of the garden and then spot

one additional cardinal flower in another part of the

JDUGHQ 7KLV fEUHDNYV -p&iK&hdUXOHY VR W
creates a more lively composition.

Try creating a garden which is not symmetric,

especially if you are used to a lot of order in your
OLIH«kUDQGRP RUJDQL]DWLRQ FDQ EH LQW
Now for the practical steps:
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1) Considering the planting zones: Make sure you locate Zone 1 plants in the basin, Zone 2
plants in the sides, and Zone 3 plants on the edge. Separate them out accordingly.

-.{y

first - what will it look like in the winter when all of the ‘5
perennials have died back? Do you have any evergreen i
plants? Are there any grasses, rushes or sedges that have
winter interest (something that looks good in winter)?

This will help you locate plants with winter interest first.

As a note, sometimes people place accent stones and/or
river rock through the middle of the rain garden so that
there is more visual interest in the winter. A focal

element such sculpture or a garden ornament is also an
option.

2) TKLQN DERXW WKH "VWUXFWXUDOU FRHEEE _'_’f‘i?‘;"’gH JDUGHC

3) Locate the taller plants along the back or the edges, such a s shrubs, hibiscus, or
ironweed.

4) Place sturdy plants near where the water flows into
the rain garden. Blue flag iris, soft rush, and white
turtlehead are good candidates as they will
withstand some velocity of water.

5) Think about the visual characteri stics of the plants
you would like to use to include their leaf structure
(whether rounded or grass -like), bloom color, height
and width. The most important aspect here is that
you place taller growing plants behind shorter
plants. Other than that there a re no rules. Place
them in an arrangement which pleases you.

6) Consider the bloom time of the plants as it is rewarding to have a garden with spring,
summer and fall blooms spotted throughout the garden.

In summary, have fun designing the plants where you want! Aside from placing them in the
right zones there is no right way or wrong way. Besides, you can always move them around!
Enjoy!

What follows are a couple of sample planting plans for rain gardens depending on them
amount of sun or shade thatt hey receive.

34



Homeowner Guide to Make Your Property Bay Friendly

Sample Planting Plans

Sunny Rain Gardens

Option 1: Planting Plan fora Sunny Rain Garden with Perennials

Option 1: Plant List for a Sunny Rain Garden

with Perennials

LATIN COMMON PLANTING ZONE
LABEL SIZE! | QTY

NAME NAME 1 2
PERENNIALS, SEDGES + GRASSES
ANA Anemone Canadensis Windflower #1 3
AT Asclepias incarnata Swamp Milkweed #1 < <
BA Baptisia australis False Indigo #1 3 < <
CG Chelone glabra White Turtlehead QT 24 < <
CHL &KHORQH 9 +RW)| Pink Turtlehead QT 18 < <
Ccz &RUHRSVLV T=D Tickseed Coreopsis #1 3

Echinacea purpurea
EP Coneflower #1 12 <

TO0DJQXV:

Hibiscus coccineus
HM R Mall #1 3

1%0OD]H s6wDuU. | oseMalow ¢ ¢
IC Iris cristata Crested Iris QT 6 < <
v Iris versicolor Blue Flag Iris #1 5 < <
JE Juncus effuses Soft Rush #1 4 < <
LM Liatris microcephela Gayfeather #1 6 <
LC Lobelia cardinalis Cardinal Flower QT 24 < <
RF Rudbeckia fulgida Black Eyed Susan #1 12 <

Sisyrychium ang.
SL 1 /);(VF HUQ Hg. Blue Eyed Grass QT 6 < <

! Refers to the size of the container: gallon (#1) or quart
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RAIN‘GARDEN - FULL SUN
FE A

Option 2: Planting Plan for a Sunny Rain Garden with Perennials, Shrubs and Trees

Option 2: Plant List for a Sunny Rain Garden with Perennials, Shrubs and Trees
TREE
MV Magnolia virginiana Sweetbay Magnolia 8- - |1 < < <
SHRUBS
CSs Cornus sericea Red Osier Dogwood 5 gal 3 < < <
PERENNIALS, SEDGES + GRASSES
AN Aster novae -angliae New England Aster QT 3 <
CG Chelone glabra White Turtlehead QT 18 < <
CL Chelone llyoni Pink Turtlehead QT 9 < <
Ccz &RUHRSVLYV =0 Tickseed Coreopsis QT 3 <
HM Hibiscus coccineus Rose Mallow #1 3 < <
v Iris versicolor Blue Flag Iris #1 5 < <
JE Juncus effuses Soft Rush #1 1 < <
LC Lobelia cardinalis Cardinal Flower QT 12 < <
LS Liatris spicata Gayfeather #1 6 < <
RF Rudbeckia fulgida Black Eyed Susan #1 9 < < <
! Refers to the size of the container: gallon (#1) or quart
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RAIN GARDEN -
PART SHADE / PART SUN

Partial Shade Rain Gardens

Plant List for a Partially Shaded Rain Garden

with Perennials, Shrubs and Trees

LAEEL ::EE Eg:ﬂAEAQN siZE? | QTy PLfNTINGzzONE
TREE

AA Amelanchier arborea Downy Serviceberry 8- 1 < <
SHRUBS

CO g:gz::izizus Buttonbush 5 gal 1 < <
RP E:r(i)((:jlsrieer::)ri(c)jr;s Pinxterbloom Azalea 5 gal 3 < <
PERENNIALS, SEDGES + GRASSES

AC Aquilegia Canadensis Columbine QT < <
AN Aster novae -angliae New England Aster QT

CG Chelone glabra White Turtlehead QT 12 < <
CP Comptonia peregrina Sweet Fern #1 5 <
HM Hibiscus coccineus Rose Mallow #1 3 < <
v Iris versicolor Blue Flag Iris #1 3 < <
JE Juncus effuses Soft Rush #1 1 < <
LC Lobelia cardinalis Cardinal Flower QT 12 < <
PC Eszrgmjﬁm 6RORPRQ-V 6HI #1 18 ¢ ¢
RF Rudbeckia fulgida Black Eyed Susan #1 9 < <

! Refers to the size of the container: gallon (#1) or quart
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Full Shade Rain Gardens

Option 1:

Planting Plan for a Shaded

Rain Garden with Perennials

Option 1: Plant List for a Shaded Rain Garden

with Perennials

LABEL ;'A;TN"E Eg:ﬂAEAON SIZE! | QTY PLfNTINGZZONE
PERENNIALS, SEDGES + GRASSES

CG Chelone glabra White Turtlehead QT 18 < <
CP Comptonia peregrina Sweet Fern #1 3 <
IC Iris cristata Crested Iris QT 12 < <
v Iris versicolor Blue Flag Iris #1 6 < <
JE Juncus effuses Soft Rush #1 < <
LC Lobelia cardinalis Cardinal Flower QT 12 < <
PHR 2 : ng HPRQ T+ Beardtongue #1 7

PC E:zrgﬂjxm 6RORPRQ-V 6HI #1 18* ¢ ¢
SL Sﬂ|73;£y|:crl1_||quJn(;r|i|g: Blue Eyed Grass QT 12 < <
WA Woodwardia areolata Netted Chain Fern #1 3 <

! Refers to the size of the container: gallon (#1) or quart
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RAIN GARDEN - FULL SHADE

Rain Garden with Perennials, Shrubs and Trees

Plant List for a Shaded Rain Garden

L ABEL :;IAA-:;/Il'; ﬁgmgﬂgN siZE? | QTy PLfNTINGZZONE
TREE

HM Hamamelis virginiana Witchhazel 7 gal 1 < <
SHRUBS

LB Lindera benzoin Spicebush 5 gal 3 < <
PERENNIALS, SEDGES + GRASSES

AC Aquilegia Canadensis Columbine QT 5 < <
CG Chelone glabra White Turtlehead QT 12 < <
MS zitﬁ:jjcpctlearis Ostrich Fern #1 3 < <
IC Iris cristata Crested Iris QT 7 < <
v Iris versicolor Blue Flag Iris #1 3 < <
JE Juncus effuses Soft Rush #1 1 < <
LC Lobelia cardinalis Cardinal Flower QT 12 < <
oS Osmunda cinnamomea | Cinnamon Fern #1 3 <
PC E;)r'zrgnzrt'j:;’m 6RORPRQ-V 6HI #1 18 ’ ¢
SL ?Tliﬁylff:u'jq Qa an Blue Eyed Grass QT 6 < <

! Refers to the size of the container: gallon (#1) or quart
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Rain Garden Upkeep O ver Time

Right now, you have a fine mulch pit with a few puny plants. That's OK, as it takes a few
years before your rain garden fills in and becomes the envy of your neighborhood. The
following tips are offered to keep your rain garden healthy and functional as the years go

by.
First Growing Season

You will need to water your rain garden after it has been
planted if it has been more than a week since it last
rained. Give your rain garden a good soaking from your
sprinkler in the evening (so as to conserve water and
prevent your neighbors from laughing at you).

Although the mulch should suppress most weeds, expect
to have to do a bit of spot weeding in the first year.

Otherwise you can pretty much leave it alone (Photo
credit: Kara Crissey, Good Earth Gardeners).

First Winter and Start of Second Growing Season

You may want to cut back your perennials, although som e folks choose to wait until later in
the winter so that birds can eat the seeds.

Come Spring time, you may want to rake the existing
mulch evenly over the bed, and make sure any mulch or
debris is removed from the inlet and outlet of the rain
garden.

Once you see which plants have survived, you may want to
think about adding some more pla nts to fill out the rain
garden (Photo credit: Kara Crissey, Good Earth
Gardeners).

: Another planting strategy is to divide your perennials and
replant them to get more  surface cover.
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Your mulch will be decomposing a bit, and should be good for the year, but you may have to
do a bit more weeding.

Also, remember to check your gutters and downspouts at least twice a year to make they
are not clogged by sticks, decomposin g organic matter or bird nests. Clogged gutters may
prevent runoff from getting into your rain garden, and are common if you have tree canopy
over your roof.

Start of  Third Growing Season
By now your rain garden should be looking fine, although your mu Ich layer will be getting
thin, and may need to be replaced (although you will have a lot more plant cover and will

therefore need to buy less muich).

You will still need to do the normal rain garden upkeep during the spring and the rest of
the growing season.

Thereafter

As the years go by, many rain gardens get a bit bushy, so expect to add more weeding,
thinning and pruning to your upkeep list.

Photo credit: Kara Criésey, Good Earth Gardeners'
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Troubleshooting for Rain Gardens

Most rain gardens work real well, as long as you keep up with the plant maintenance. Most
of the common problems encountered with rain gardens are e  asy to remedy, as shown in

Box J.

Problem: Too bushy or overgrown

Solution: Tr im and prune the trees and
shrubs or learn to love it as a privacy
barrier and source of habitat

Problem: Wetter conditions than
anticipated so plants don't grow

Solution : Re-plant with more wet -footed
plants like ferns, sedges and rushes (see
Table X for a guide. If surface ponding
persists for more than a day, you should
construct a surface overflow so the rain
garden can drain faster

Problem: Standing water or really soggy
soils present several days after a storm

Solution : Dig a test hole wi th your post
hole digger to see if soils are saturated all
the way to the bottom of the rain garden.
If so, install a perforated underdrain on
the bottom and daylight the pipe so it
drains better (Photo credit: Abbey
Associates Inc. )

Underdrain
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