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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 rive
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.
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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 homeowner

practices , so that you can install them on your own. Many Bay communities offe r technical
and financial assistance to help you install stewardship practices o n your lot. Check out
Appendix D for a list of links to these programs.
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Practices f or a -FBrBiagndl y 6 Pr oper|

The goal is to reduce the volume of st ormwater that runs off your individual property so
as to remove pollutants, such as nitrogen, phosphorus and sediment, before they are
delivered to local streams and eventually reach the Chesapeake Bay. There are multiple
practices that a homeowner can do to accomplish this. The following homeowner practices
can be employed to re duce runoff and pollutants coming off of  their property.

Rain Gardens

Rain gardens accept runoff from a roof, driveway, or parking
lot that would otherwise go to the street or storm drain.

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
running o6offd into t bretreamn.dhem
garden is 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 a variety of conditions, including
the soil conditions and solar exposure at your planting site.

Cisterns and Rain Barrels

Cisterns and rain barrels are used to capture roof runoff ina
barrel or tank which can then slowly empty into the lawn or
landscape or be reused for outdoor irrigation/watering

and/or for selected indoor 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 Hardscapes

Permeable hard-scapesrefers 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 paved areas,
and may be a great option to replace deteriorating

pavement. Most permeable pavers r equire the assistance of
an experienced designer and pavement installation
contractor.




Homeowner Guide for a More Bay- Friendly Property

Impervious Cover Removal

Impervious cover removal consists of the b reaking up of
existing hard surfaces and proper disposal or recycling 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 residential 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 pract ices can sometimes be
applied on residential rooftops, but must be designed and
installed by a qualified designer/contractor. A fun fact is
that Washington, D.C. now has more green roofs than any
other city in our nation!

Dry Wells

Dry wells are created by excavating a shallow trench that is
filled with stone and 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 th ey are located close to a basement

Several other environmental site design practices may be used to treat runoff from some
properties, such as bioswales, landscape infiltration, submerged gravel wetlands, 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 .
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Bay-Friendly Lawn Care

Lawns make up a significant portion of individual properties and have 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 -
frien dly (USWG, 2013: http://chesapeakestormwater.net/training -library/urban -

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

1. Maintain a dense cover of grass or conservation landscaping to reduce runoff ,
prevent erosion, and retain nutrients

Dense grass or plant cover helps to reduce surface

runoff . Regardless of whether it is fertilized or 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 be re -seeded, and
may require some soil amendments, spot fertilization and,

in extreme cases, stabil ization with a biodegradable
erosion control cover.

2. Reduce or Eliminate Fertilizer
1 Choose not to fertilize, OR
1 Adopt a Reduce Rate/Monitor Strategy, OR
1 Apply less than a pound of N itrogen 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 soils.

The second strategy relies on a "reduced rate and monitor"” fertilization approach. In this
strateg Yy, you only apply one-third to one -half of the recommended application rate on the
fertilizer bag label, and then monitor how your lawn responds over the next couple of
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months. If you are unsatisfied with the look of your lawn at that point, you can always re -
apply fertilizer at the smaller dose.  More is not always better; your lawn may look just as
healthy as it does at the full applicat ion rate.

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 feet of lawn in most parts of the Bay
watershed

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

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

3. 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.

4. 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.

5. Immediately sweep off any fertilizer that lands on a paved suriace

Rotary spreaders are the most common method to
apply fertilizers and can broadcast fertilizer granules
beyond the lawn and onto the street or driveway
where they can be washed away in th e next storm.
Some experts think as much as 2to 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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6. Never a pply 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, shore lines, 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 t 0 make your
yard more Bay -friendly.

7. 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 fertili zer, and strive to keep them on your
lawn, and out of the gutte r, street or storm drain system
and never, ever dispose of yard waste in a ravine or near
a stream.

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) .
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8. Set mower height at 3 inches or taller

Maintaining taller grass produces a deeper and more
extensive root system which allows for increased nutrient
uptake and reduced lawn runoff volume. Th e deeper roots
also reduce the need for supplemental irrigation during
times of drought, suppress weeds and increase turf
density.

9. Use other practices to increase the porosity and infiltration capability of your lawn
to treat stormwater.

Disconnecting your rooftop downspouts and installing practices like rain gardens have been
shown to increase your | awnds abilisitey to retain a

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

Many lawn care professionals can help you achieve an attractive and Bay-friendly lawn,
given your type of grass, soil conditions, shading, and your landscape prefer  ences. Some
good links to for expert helpto reach your lawn goals can be found in Appendix E .

Finally, i f gr as s pattions ef godirt yagdrthemconsider Imulchimg or
conservation landscaping. Check to see if you have invasive ground covers such as English
ivy and periwinkle that can quickly spread into natural areas and are so shallow-rooted t hat
they can't prevent soil erosion. If possible, try to remove these invasive spreaders and

replace the m with turf or conserva tion landscaping.

Conservation landscaping
provides colors throughout the
year

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.

Image of a typical suburban lot in Maryland with the planned stewardship practices plotted out (CL=
Conservation Landscaping, BR = Rain Garden, PP = Permeable Hardscapes, Green Dots = Trees).

Step1l. Map your Lot

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 cases, you may want to simply pace off the boundaries of

your prope rty.

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 ~ from above on a piece of graph
paper (Appendix A) , and the n sketch in the roof, any decks, sheds or pools, 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, depend ing 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 surfacey 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.

o~
X
LS = Ty AR Y .

Start at the downspout to find its flow pathway across your property

12
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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 stewardship practices because you can divert the runoff to them to soak

up runoff and remove pollutants.

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 few 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.

Reduce flooding on

ing property, Provide habitat for
overfiow in sewers, beneficial insects
and erosion n streams and birds. -
by absorbing water
from impenvious
surfaces.

driveways, pesticides

fertfzers from lawns, and
other pollutants before they
reach the storm drain and
-eventually streams. wetlands,

13
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Box B. Be a Downspout Detective

Downspouts discharging near driveways are usually ¢
candidates for locating a rain garden

This downspout is plumbed directly to the street,
and would be quite easy to retrofit ~ with arain
garden

This downspout is too far away from any
pervious areas for a rain garden, but a rain
barrel might work

Runoff from both of these downspouts travels at least

40 feet over grass which will usually

disconnects them unless your lawn is very steep , These disconnected downspouts are often a poor

candidate for a rain garden
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Step 3. Figure Out Your Other Plumbing

Underground utilities are definitely one of the great inventions of the 20th century, but
they can complicate the design of your residential stewardship practices.

Things to locate on your lawn and avoid (and add to your sketch)

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 and wells Sump pump discharges Overhead forest canopy

After all, you probably wouldn't want  to blow up your house, create a gusher, back up
sewage into your basement, electrocute yourself, or  cutoff cable access to your entire
neighborhood . | bet you didn't think a little digging could be so dangerous!

State 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, Inc. 811 or 1-800-242-1776
VA Virginia 811 811 or 1-800-552-7001
wv wvai1l 81lor 1-800-245-4848

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

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

Most states have ocal |l b efeahdtlinejoohalp ydu lagaie youu | es and
underground utilities. The following table provides the contact information for individual
Chesapeake Bay states however, in any state you ¢c

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

Please note that Miss Utility and similar hotlines do not mark private utilities. You will

need to scout your lawn to locate where ultilities leave the street or right of way, and

cross your yard to enter or leave your home. Box C provides some examplesof ovi sual
indicatorso for | ocat iYougshouldty ® mark theseromyowt i | i t i es.
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 stree t right of way,

15
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since your local government and utilities have the right to dig it up for street
improvements and utility repairs.

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

dergroun ble Storm Drain M Sewage Pipe Cleanout
I AARERE == ] = T T

v

. “ \“ \ . . - - %= !
Sump Pump Discharge Street Right of Way

Basement

16



Homeowner Guide for a More Bay- Friendly Property

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 that you 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 retrie ved 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 co sts. Some localities and states have tree
planting programs that will pay you to plant more trees. More information can be found in
the Tree Pla nting section of this document

There are a few tips to locate the best spots to plant a tree and figure out wh ich tree
species will grow best under 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 help you quickly 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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The next task is to determine the solar 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: the orientation of your property in relation to the east -west p ath of the sun,
shading by the existing 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 proper ty 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 s un 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 design 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 lik e a native
landscape and filter ing runoff and pollutants through the soils and plants.

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 p onds 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 driveway) can be delivered
to the rain garden through a
swale lined with decorative
rock or plants, through a pipe,
or across a landscape area.

Ponding depth (6" to 127 typical)
Muich layer

Rain garden soil mix
Gradual side slopes

Cross Section of a Rain Garden

Test Your Soils to See if a Rain Garden Will Work

You wi || need to run s onoeertondd
design and build your rain garden.

testso

Step 1: Figure out your maximum digging depth and get a
better sense of the actual soil properties where you 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 layers 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 to
24 inches 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 betweeny our topsoil layer and the underlying sub soils which
you will need to remove during construction (Box D).

Box D. Use Your Hole Digging to Check Out Soil Quality

The first six inches or so of soil are usually dark, loamy and rich in organic matter and nutrients

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
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