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INTRODUCTION
WHAT IS STORMWATERRUNOFF?

Stormwater runoff is water from rain or meltingsno  w that doesn’t soak into the ground.
In a forest, meadow, or other natural landscape, st ormwater runoff is able to soak into
the ground and naturally filter through the soil. W hen natural areas are developed to

make room for neighborhoods, shopping centers, road
introduce impervious surfaces. Impervious surfaces,
lots, and driveways, change the way that water flow
They prevent rain and melting snow from soaking int
stormwater runoff.

Excess stormwater runoff becomes a problem when str
more flow than nature designed, resulting in floodi
reduced groundwater recharge. Runoff can also carry

streams, and coastal waters, making them unsafe for

unsafe habitat for fish and other animals. In fact,
over 90% of the water quality problems in New Hamps

L

~
WHAT IsA WATERSHER

Similar to a funnel, a watershed is an area in which al | water
drains to a given stream, lake, wetland, estuary, or ocean. Our
landscape is made up of many interconnected watersheds.
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connects the highest points around the waterbodies. D

s and other development, we
such as rooftops, roads, parking
s over and through the land.
o the ground and create excess

eams have to accommodate
ng, stream bank erosion, and
pollution into lakes, ponds,
swimming and creating an
stormwater runoff contributes to
hire.

Stormwater Runoff in
Your Own Back Yard

That's right, you may have
stormwater running off of your
own yard. Roofs, driveways,
and other hard surfaces
create stormwater runoff. The
way you manage and care for
your property and the runoff it
creates can have an impact
on the entire watershed.
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http://des.
nh.gov/organization/divisions/water/wetlands/cspa/ ) and their municipal planning

department to determine whether or not a state or | ocal permit is needed.
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Figures adapted with permission from the Maine Depa rtment of Environmental
Protection.


















http://www.instructables.com/id/Rainwater-harvestin g-Rain-
Barrel-DIY/?ALLSTEPS#stepl Whatever instructions you follow, we recommend us ing
a food grade drum and avoiding trash barrels, which may not be sturdy enough to
stand up to the pressure of being full of water.

DEsIGN REFERENCES

Vermont Department of Environmental Conservation. Low Impact Development Guide

for Residential and Small Sites . December 2010.
















http://soaknh.org/wp-content/uploads/2016/03/Native -
Plants-for-NH-Rain-Gardens_20160322.pdf .

¥ Choose New England native species to enhance the ec ological function of the
rain garden by supporting native species including birds and pollinators.
¥ Avoid plants with lower basal leaves that may remai n under water and become

more susceptible to rot.
Use sturdy plants, such as Blue Flag Iris, where ru noff enters the garden at the inlet.

Have the soil tested to determine pH, organic conte nt, and other soil conditions to
plan for soil amendments that you may need to encou rage healthy plant growth.
t Review the spacing suggestions for each plant and d esign your plan accordingly
to give plants the space they need to grow to full maturity.
T Create a bird’s eye view drawing of your planting p lan to guide you when you
plant and to help remind you of their placement whe n you inspect and maintain

the rain garden.

STEP 6.Determine materials needed. Once
you know the area and depth to dig of your
rain garden, follow the instructions below to
approximate the amount of soil, compost,
mulch and other materials that you may need.

If needed, convert cubic feet to cubic yards

by multiplying cubic feet by 0.037.

Material Area Covered (in ft 2)

Thickness | per Cubic Yard (yd 3)
(inches) of Material

1. Decide how thick each material (soil,
compost, mulch, etc.) should be.
Material thickness: inches

2. Use Table 5 to match the material thickness to
the area covered per cubic yard of material.
Area covered per cubic yard of material:

ft

3. Determine the area (inft 2) the material needs
to cover based on your rain garden size. Use
the equation below to divide the size of the
area to be covered by the area covered per
cubic yard. The result is the number of cubic
yards you will need.

6,=( 2) $5($ 72 % ( & 2:9ABEA COVERED PER CUBIC YARD = CUBIC YARDS NEEDED

Soil Amendments: The condition of the soil, organic content, pH, and other factors
will determine the type and amount of soil amendmen ts for your rain garden. The
University of New Hampshire Cooperative Extension o ffers soil testing and will provide
soil recommendations for residential rain gardens. More information on soil testing
can be found at  https://extension.unh.edu/Problem-Diagnosis-and-Tes ting-Services/
Soil-Testing. Be sure to indicate on the form that the test is for a residential rain garden.

Plants: The number and type of plants will be dictated by t he size of the rain gardens









The Vermont Rain Garden
Manual “Gardening to Absorb the Storm” . 2009

Wisconsin Department of Natural Resources.  Rain Gardens.: A How-to Manual for
Homeowners. 2003.

Figures adapted from Wisconsin Department of Natura | Resources. Rain
Gardens.: A How-to Manual for Homeowners. 2003.






Landscaping at the Water's Edge; An Ecological Approach for plant
suggestions in the different buffer zones including salt  -tolerant species that survive
well in estuarine and coastal landscapes.

¥ Refer to Native Plants for New England Rain Gardens at http://soaknh.org/wp-

content/uploads/2016/03/Native-Plants-for-NH-Rain-Gardens_2016 0322.pdf for plant
suggestions. While this guide was developed for rai n gardens, many of the species
would do well in buffer plantings.

¥ Choose New England native species to enhance the ec ological function of the
buffer by supporting native species including birds and pollinators.

1t Consider the type of soil - sand, loam, clay - and select plants that prefer that soil
type. If you are uncertain, look at what is already growing in the buffer zone on

your property or nearby. As long as they are not in vasive, add plants of the same
species and feel confident they will likely grow we I.

¥ Review the spacing suggestions for each plant and d esign your plan accordingly
to give plants the space they need to grow to full maturity.

¥ Consider how you want the buffer to look and how mu ch time you have to
maintain it. Table 2 gives different approaches to establishing buffers.

STEP 5Paths and water access design.  Access to the water through the buffer will

likely be needed. Consider the following when plann ing pathways and access:

¥ Avoid straight paths. Instead meander paths across the slope to prevent water
from channelizing.

¥ Use materials that can infiltrate runoff, such as p  ea stone with stepping stones,

or consider materials that can be compacted and do not easily erode, such as
stone dust. Incorporate water bars to shed water of f of the path and into nearby
vegetation.

¥ Consider installing infiltration steps on steep slo  pes.






Maine Buffer Handbook . 1998.

University of New Hampshire Cooperative Extension. Landscaping at the Water’'s Edge
An Ecological Approach . 2007




A vegetated swale is

a shallow channel that

slows runoff and directs it

to an area where it can

LQAOWUDWH 6ZDOHV XVH SODQWYV
to stabilize the soil, reduce

HURVLRQ VORZ WKH ARZ DQG

absorb runoff.

http://soaknh.org/wp-content/uploads/2016/03/
Native-Plants-for-NH-Rain-Gardens_20160322.pdf _ for plant suggestions. While this guide







Low Impact Development Guide
for Residential and Small Sites . December 2010.
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Conservation Practices for

Homeowners . Fact Sheet Series. May 2006.

Figure used with permission from the Maine Departme nt of Environmental
Protection.










PET WASTE

DES Scoop the Poop Campaign.
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pdf . June 1999.
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infrastructure/

University of New Hampshire Cooperative Extension. Landscaping at the Water's Edge
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http://des.nh.gov/

organization/divisions/water/aot/index/htm

SHORELAND PROTECTION LAWotects surface waters by managing the disturbanc e

of shoreland areas to maintain naturally vegetated shoreland buffers. It applies to all
fourth order and greater streams, designated rivers , tidal waters, and lakes, ponds
and impoundments over 10 acres in size. More inform ation at: (603)-271-2147 or _http://
des.nh.gov/organizations/water/wetlands/cspa/index. htm

WETLANDS LAWSprotect surface waters by requiring avoidance and minimization
of potential impacts to state surface waters, banks of lakes, ponds, or rivers, and

tidal or non-tidal wetlands. More information at: ( 603)-271-2147 or http://des.nh.gov/
organizations/water/wetlands/index.htm

SECTION 401 WATER QUALITY CERTIFICATIQXotects water quality by making sure

that the state water quality standards are metinn earby lakes, ponds, streams, rivers,
and other surface waters during and after construct ion of large projects, such as the
development of a large subdivision, shopping center , or for wastewater discharges.

More information at: 603)-271-8872 or  http://des.nh.gov/organization/divisions/water/
wmb/section401/index.htm

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM RERS The United States
Environmental Protection Agency (EPA) regulates sto rmwater under the Federal
Clean Water Act, National Pollutant Discharge Elimi nation System Program. More
information at (603)-271-2984.

MUNICIPAL SEPARATE STORM SEWER SYSTEM (MS4) GENERERMITregulates
discharges from municipal stormwater drainage syste ms. http://des.nh.gov/
organization/divisions/water/stormwater/ms4.htm

MULTI-SECTOR GENERAL PERMRegulates discharges from industrial activities,
such as material handling and storage. http://des.nh.gov/organization/divisions/
water/stormwater/industrial.htm

CONSTRUCTION GENERAL PERMHRegulates discharges from construction activity
that disturbs over 1 acre of land. http://des.nh.gov/organization/divisions/water/
stormwater/construction.htm
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Figure 3. Measuring other hard surface areas.
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www.des.nh.gov/organization/divisions/water/wmb/swq alindex .

3. IDENTIFY HOW AND WHERE STORMWATER FLOWS

When rain hits the ground, it flows over and throug h your yard. Some of it finds places
to soak into the ground or low spots to puddle, and the rest of it may run off of your
property. Using the property maps that you created, you can estimate how and
where stormwater runoff flows on your property by f ollowing the steps below.

1. Pretend you're a raindrop (or better yet, watch a real rain storm). ldentify high
points in your lawn or driveway. Observe the direct ions that water flows and the
places where the water ends up (the stormwater endp oints). These could be
places where water puddles, where it enters a catch basin, or where it enters or

could enter a stormwater practice that you install.






Landscaping at the Water's Edge An

Ecological Approach _ provides detailed instructions for preparing a proje ct plan.

7. ESTIMATE YOUR STORMWATER FOOTPRINT

Take your project one step further by using the NH Residential Loading Model to
estimate your stormwater footprint.

The NH Residential Loading Model was developed by t he NH Department of
Environmental Services specifically for property ow ners to use to estimate the amount
of sediment and nutrients, specifically phosphorus and nitrogen, running off of your
property. This model can be used to:

¥ Calculate a property’s “stormwater footprint”, whic h is how much sediment,
phosphorus, or nitrogen runs off of a property.

T Calculate the water quality benefit of installing s tormwater treatment practices
on your property.

¥ Compare the existing and planned future condition o f your property with
different stormwater treatment scenarios to see the difference in stormwater

runoff volume and pollutant amounts.

The NH Residential Loading Model is available in a web-based format on the
Winnipesaukee Gateway at http://winnipesaukeegateway.org/resources/

phosphorus-calculator/  orin a spreadsheet formatat www.des.nh.gov/organization/
divisions/water/stormwater







