RAIN GARDEN TECHNICAL
ASSISTANCE PROGRAM

RAIN GARDEN EDUCATION WORKSHOP
HAMILTON TOWNSHIP
MERCER COUNTY

May 2015

____ Water.rutgers.edu RuTGERS A




It runs off of rooftops and pavement...
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What Is stormwater?

Stormwater Is the
water from rain or
melting snows that can
become “runoff,”
flowing over the
ground surface and
returning to lakes and
streams.
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Pollutants Found 1in Stormwater
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Impervious
surfaces

-]
RUTGERS ﬁ"ﬁf -



Impervious
surfaces
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The Impact of Development on
Stormwater Runoff

more —> More impervious —— more stormwater
development surfaces runoff
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Connected or Disconnected?
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The Solution...

PLACE A RAIN GARDEN BETWEEN
TWO IMPERVIOUS SURFACES

REDUCE THE AMOUNT
OF RUNOFF ENTERING
STORM SEWERS

LLEL] IIIII&
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Rain Gardens

A rain garden is a landscaped, shallow depression
that Is designed to Intercept, treat, and Infiltrate
stormwater at the source before it becomes runoff.
The plants used in the rain garden are native to the

region and help retain pollutants that could otherwise
harm nearby waterways.

B
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Rain Gardens

Capture: A rain
garden catches runoff
and holds standing
water for no more than

24 to 48 hours.

Soalk: Deep-rooted
plants loosen the
soil, creating a
sponge zone. VWa-
ter soaks in and
groundwater aqui-
fers are recharged.

LESS water down Filter: In the soil, mi-
the storm sewer! crobes break down pollut-
Cleaner lakes & ants and nutrients washed
in by the rain.

streams!
Courtesy of City of Maplewood, MN
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PARTS OF ARAIN GARDEN

t BUFFER

The buffer, or santer edge, of the riin
garden slows down the Thow of water,
filvzrs our sedimant, and prowdes
abssmprion of the pollutants in Stommwater
runaif. Plants locted In this areaof the
rain garden tolerate andd thrive in dry =oil,

SLOPE BASE

This slope ol the rain garden pitches Thi: bottoers area is-the flar, doepest visible
deswrvard and conmas the Bulffer af araa af the raln garden and iz planted
the rain garden to the base, Il oeates with plant species that grefer wet soil, The
a holding area to store runa|f awaiting base should be Bevel 20 that the maximm
" ' wearment and Infihwasion, Mants amaunt of water can be fllered and
PL"""NT | N': 501 L l—'ﬂ'l\r ER situnted inthiz area should wlerage infhrated. B iz very Imporant Chat this area EER rl"'! "—"\l
This layer 12 usually native soll. it beth wet and dry veils egqually deaing within 24 hors 1o avoid problems The berm is a consruced
I= beat to conduct & sedl test ol the with stagnant water than can become a mound, or bank of earth, that
area checking the nutrent levels Wosquito breading habitar, acts af a barrler w comrad,
and pH 12 ensike ad equats plant = shawdown, and coneain the

stormnwater in the radn garden.

groith.
z ¥ L—3'-"""-“\"'——'? BED The Berm an e vegetaled and)/
GRG“NFC M-‘\ﬁ;ﬂ If dralnage |5 a problam, a sand bed may or mulched.
Eedow the base is the arganic matter, e mecessary 1o improve drainage. Adding
such a5 compost and a 30 lwer of o Ryer "r'r“""‘"' "*I“'d "*"j"' k'::’:’“’ a5 ik
: . ruin garel or conerets sand) will increade

IMLET = “‘\ Wiplk ghindred TaipuonE Uk T air space and promote infieation, It is

n i ? muleh acts s & filter and provides a ! F sy
The inlet iz the lgcation hgrte o micraarganisme that brask important that sand wged In the rain goarden I':l "l.."[{{_Fl_b'lﬁ- - -
where stormnwiten enters E Is not play box sand or mason sand 85 eSe  The seerlow (oUTI60 25 £ oraE
the raln garden. Stones fine sands are not coarse enotgh 1o IMProve  ae 5 gy for stormmaaterta exit
are gfven used to slow aoll imfileration and may impede drainage, the rain qard=n during larger raln
doiwn e water flow and [ L evenis. An overdlow natch can
provent argsian ' g b used a5 away 1o direct the
scTwaler exlong the min garden
Tera parficular ares surrownding the
raln gpaiden.

dowm pollhmants.,

-]
RUTGERS ﬁ’: -/




.

\3&%}2&% ‘f;:ir" O R
SITE SELECTION & DESIGN

PLANNING YOUR RAIN GARDEN




SITE SELECTION

Next to a building with a basement, rain
garden should be located min. 10’ from
building; no basement: 2’ from building

Do not place rain garden within 25’ of a
septic system

Do not situate rain garden in soggy
places where water already ponds

Avoid seasonably-high water tables
within 2’ of rain garden depth

Consider flat areas first — easier digging

Avoid placing rain garden within
dripline of trees

Provide adequate space for rain garden

DRIPLINE ZONE

I
|
|
|
|
|
|
!
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CALL BEFORE YOUDIG *

LOCATE YOUR e NJ Omne Calls 1-800-272-1000

UTILITY LINES!
canserore vou nigr . ® €€ markout of underground gas,
NJ One Call water, sewer, cable, telephone, and

1-800-272-1000

electric utility lines
The different colors of the

rrmrl_(c_::-ut ﬂ?gs represent ® Ca” a.t IeaSt 3 fU” WOrklng dayS, bUt
pectic s not more than 10 days, prior to
@ :LccTRIC . .

nlanned installation date

GAS, OIL, STEAM

camunearions. D0 not place rain garden within 5’

CATV

P norizontally and 1’ vertically from
P—— any utilities
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DRAINAGE AREA $.-
'CALCULATION

Surface Area
= (L1 xW) + (L2 x W)
= (15’ x 20°) + (10’ x 207)
= (300’) + (2007)

&
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:[._. * [nfiltration/Percolation Test

46"

. 1. Dig a hole in the proposed rain garden site (12”
- - deep, 4-6” wide)

2. Fill with water to saturate soil and then let stand
until all the water has drained into the soil

» 3. Once water has drained, refill the empty hole
N . again with water so that the water level is about
1” from the top of the hole

4. Check depth of water with a ruler every hour for

- at least 4 hours
B 5. Calculate how many inches of water drained per
L B hour
@.
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DETERMINING THE DEPTH §:+
OF THE RAIN GARDEN

TYPICAL DEFTH b -y
3_ g- 1 .' 't

MOISTURE LEVELS

moderate

e [ —



DETERMINING THE DEPTH &=
OF THE RAIN GARDEN

6" DEEP RAIN CARDEN - NO SOIL AMENDMENTS

I

3" DEEP RAIN GARDEN - 30IL AMENDMENTS

BASE
3" (Shallow Depression)
9" 3" MULCH

BASE
(Shallow Depression)

NATIVE SOIL

* Depth of rain garden is dependent upon the soil texture found
at the site of the rain garden

e Depth is usually 3-8 inches
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DETERMINING THE SIZE §-=
OF THE RAIN GARDEN

* The size of the rain garden is dependent upon the amount of

runoff entering the rain garden

Rain Garden Sizing Table

Based on New Jersey’s Water Quality Design Storm (1.25” of rain over 2 hours)

Size of 3” Deep Rain Garden Size of 6” Deep Size of 8” Deep
CLAY SOIL* Rain Garden Rain Garden
: SILTY SOIL SANDY SOIL
Drainage Area

500 ft? 200 ft? 100 ft? 75 ft?

750 ft? 350 ft? 150 ft? 112 ft?
1,000 ft? 400 ft? 200 ft? 149 ft?
1,500 ft? 600 ft? 300 ft? 224 ft?
2,000 ft? 800 ft? 400 ft? 299 ft?

*SOIL TEXTURE AMENDMENTS NEEDED

-]
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 Soil texture amendments improve the rain garden’s infiltration rate.

SOIL TEXTURE AMENDMENTS

compost
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SOIL QUALITY AMENDMENTS

 Soll quality amendments improve the rain
garden’s growing conditions for plants

 Improve soil’s nutrient capacity

4 )

REMEMBER:

Your rain garden should
NOT be permanently filled
with water — it should drain

within 24 hours.

- )
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DETERMINING THE $

INLET AND -

e Stormwater runoff enters
the rain garden from an
Inlet

o Stormwater exits through
the overflow

T ) £
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PREVENTING EROSION ¥

 Slope no greater than 3:1

« Slow down velocity of water flowing through rain
garden

— Add rocks to inlet area
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DETERMINING MULCH  §:+
QUANTITY

e Allow for a 3” depth mulch
(triple-shredded hardwood
with no dye) to be spread
throughout the entire rain
garden

* Every 100 square feet of rain
garden needs 1 cubic yard
(3”7 depth)

-]
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RAIN GARDEN DESIGN *

Butterfly Habitat Rain Garden: Planting Plan

leka

SHAPING YOUR RAIN GARDEN

» Use a garden hose or rope to outline o
the desired shape of your rain
garden on the ground

e Many rain gardens are in the shape
of a circle or kidney bean, but your
rain garden can take on whatever
shape you prefer

-]
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SELECTING PLANTS FOR §:=
YOUR RAIN GARDEN

The success of your rain garden depends on
selecting the right plants for the right place

Plant your rain garden with plants adapted for
your specific site

Native plants can thrive without a lot of care,
extra water, fertilizer, or pesticides

Native plants are tolerant to dry and wet
conditions

“0'
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e Formal or traditional
design
— Shrub bed
— Perennial garden
— Hedges
 Naturalized planting &
design
— Butterfly garden

— Meadow (warm season
grasses & wildflowers)

— Buffer plantings

RUTGERS ‘T .




Sun vs. shade
Exposure/wind
Solil characteristics
Hydrologic
conditions

Road salts

Vehicle/pedestrian
traffic

&
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PLANTS IN THE RIGHT PLACE...

;. .':'N : . Ty
; "t,* i) ‘-gﬂ .
NN 7L e o e i

o » e
- s .
' o, ALY

- |
b ol

Court

esy of Pinelands Nursery & Supply RUTGERS {'o._



Select species based upon the
following qualities:

o Plant size

Moisture tolerances
Sun preferences
Plant aggressiveness
Salt tolerance
Habitat creation

&
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PLANT SELECTION

28

Mature plant size sy B

— Proximity to buildings # 1/ weioe
and utility lines

— Pruning and shaping

Seasonal Interest

— Flowers

— Fall color

— Winter character

Beneficial wildlife

— Flowers for butterflies
— Fruits for song birds




=
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PLANTING DESIGN TIPS

Plants that prefer wet conditions should be planted in
the deepest part (the base) of the rain garden

Create depth in the rain garden by placing large and tall
plants in the back, smaller plants in the front

Plant masses of the same species together in odd
numbers

Incorporate plants that have visual interest in the fall
and winter

Native plants provide habitat to animals and require
less watering




PLANTING DESIGN: Mature Size of Plants

At time of installation First growing season

Springfield Township Municipa Annex Bullding
Springfield, N

Second growing season Third growing season Fourth growing season
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THE FUN PART!

INSTALLING YOUR RAIN GARDEN




STEP ONE

e Remove existing grass with a
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STEP TWO

« EXxcavate to design depth based on necessary
storage and soil amendment requirements
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STEP THREE

* Add soil amendments, If necessary

Combine amendments with existing soil using shovels or rototiller

Loosen and prepare soil for grading and planting

-]
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STEP FOUR

* Prepare the berm, If necessary

dowenhill
staka string

Before
Digaging \ ==

I 1o :
dawnhill

After slake

Digging \

berm
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STEP FIVE

* Prepare the overflow

BUFFER

The bufler, or oifer edge, of the rain
aarden slows down the Now oF wated,
Alieas ot sedigrent, ind growdes
abzamticn of the pollutants n S1emwvates
munil. Flants lacared In this area of the
ravin garden tolerare and thelve In diy =0l

SLOPE BASE
The wlope ol the raln garden pirches The bomam ares b vhe flar, despear wisiblz
doverwaid ansd connects the bulfer ol wren of the rain gaiden and 13 planted
rain garden to the base, 1 ereates with plamt species thay prefer wee soll, The
a ding area 1w mare manad | avwaling base should be leve| 50 that the maximuer
weatmrent and infileragion, Flant mpaunt of water can be fNered and
I PLANTING S0IL LAYER siruated In this area should wlaate nfilmated., It ix very important that this area BERM "y
Thix kyer Is usually natihve sofl. h Loth wet snd dry soils equally. drising within 24 hours 1o avald proliems The berm 153 consrumed
I5 bt o condiet A 2ol test of the with stagnant worer that can becoms & maund, o bank of sarth, that
area cherking the marlent bevels masquito breeding habist agts as a bander o conargl,
wnd pi w ensure adequate plant shrvwdoam, and comaln the
aroih stormwaer ki the raln gadden,
: S-"‘I\ND EED Thie bermn can e vegetated and/
ORGANIC MATTER If dradnage is o problem, a sand bed may of walched,
Delow the Base i the organic seatter, lan nr*lv-'.:.lw 10 impraw drainage, Adding
sikch as comegost and a 30 layer of a boger af eoares sand (alsd kncwn as bank
I wriple shredded hardwond muich. The TANERGEL S CoMEEtLE Sand) fvid ichedla
| N LET . 5 s alr ypace andd promate infilraton. it
g : nugleh ans as a flver and provides a
The Inlet is the location hiama to lcrcongantsens that bresk inrportars that sand used inthe ran garden OWVERFLOW = -
where sLrmwiter snbers down polltants. Is ot plary Dox. sand oF mason sand 2 hece  The corllow (outlet arcaserves. )
the raln garden. Stones '-|-_-':.:1|.1'= are RO LoArEA encatoh 10 IMProve 4 5wy Tor stotnmwiker to exit
are aften wsed to How : soll Infivation and way Inpede dralnage the rain giwden during Marser rain
down the w atel Therve' andd S evenis. An overtbow notch can
PRI, = be used a5 away 1o direct the
L shaitivaler xiting the rain garden
e a partoubar aea suroundieg the
ridn garden.

FQ_I’I'ERS @: -/



STEP SIX

 Level the rain garden base
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STEP SEVEN

 Plant native species
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STEPEIGHT
Apply mulch

Allow for a 3” depth mulch (triple-shredded hardwood with no dye) to be
spread throughout the entire rain garden

For every 100 square feet of rain garden, you will need about 1 cubic yard
of mulch (3” depth)

T a ‘o ‘.
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e Water Plants

STEP NINE

RUTGERS
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STEP TEN

« Appreciate a job well done

——
ter Rz roes Program
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INSPECTION AND MAINTENANCE

MAINTAINING YOUR RAIN GARDEN




MAINTENANCE MEASURES

---------------------------------------------------------------
. ‘e
03 ‘e
- .

WEEKLY TASKS:

1.  Watering
2. Weeding
3. Inspecting

»
’’’’’
. .
......
---------------------------------------------------------

-----------------------------------------------------------------
. G

----
o ®

ANNUAL TASKS:

1. Mulching

2. Pruning

3. Re-planting

4. Removing sediment

5. Soil Testing

6. Harvesting Plants

7. Cleaning of Gutters

8. Replacing materials (stone,

landscape fabric)

., o*
., .*
......
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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Completed Rain Gardens

UTGERS &
 —
Mew Jersey Agncultura
Experiment Station

|
Water Resources Program
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Roof Runoff

Installed Rain Garden
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Parking Lot Runoff

Design Installed Rain Garden

& = BuTTIRFLY MIEWEED
£ - SwasP sMILEWEEDY

| = SLaITeH GRASS

4- PuigsTeM

5—- SepUM
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Roof, Sump Pump and Driveway
Runoff

Design Installed Rain Garden

e
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Roof Runoff

Design Installed Rain Garden

£=eMomny huog

7= Amgtan) Cocsamui
T= Fenuk

B - L T
= G LEBoss
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Driveway Runoff

Design Rain Garden Installed

Mite FUOWERING dilley (Base)
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Design

Driveway Runoff

Installed Rain Garden

S5 FT =
‘.!':l
?i

8 - THLOX

5 - SEDuM

5 -LITTLE cE-PYE (WEED
5 -BeeBpLM

E -Puwrbre Cone Frowph

B - AsTER

e
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Roof Runoff from Rain Barrel

Design

s

Overflow

Installed Rain Garden

['Q_I'I'G ERS

3
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Roof Runoff

Design Installed Rain Garden







Garage Roof Runoff and
Rain Barrel Overflow

Z Cose {995 SaAne!
3 Lobe YARPS MULCH
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Take Home Handouts

UTGERS 4
 —
Mew Jersey Agncultura
Experiment Station

|
Water Resources Program
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Handout Guidance

Impervious Surfaces: Drainage Area:
* Rooftop(s)
* Driveway(s)
« Walkway(s)
o Deck(s)
o Patio(s)
o Shed(s)

;

Surface Area

= (L1 xW) + (L2 x W)

%
bt
E.
£
ke
"

[ — ]

= 500 ft2

¢

" E'I.'-

g ;
- ———

A
18- A
n——-a——-?’. Fo

T
il

!

o
L
By
i;,;
-
¥
]

W

NG = (15" x 20") + (10’ x 20")

-]
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Determining Soil Texture by the “Feel Method”

Place approximately one tablespoon of soil in palm. Add water a drop at a
time and knead the soil to break down all aggregates. Soil is at the proper
consistency when plastic and mobile, like maist putty.

Does saoil remain in a
ball when squeszed?

‘r’ES.l

NO

-

YES '

Is the soil to dry?

Place ball of soil between thumb and forefinger, gently pushing the soil
with the thumb, working it upward into a ribbon. Form a ribbon of uniform
thickness and width. Allow the ribbon to emerge and extend over the
forefinger, breaking from its own weight.

¥

Dioes the soil form a
ribbon?

YESl

Does the soil make a
weak ribbon less than

LOAMY

p-15%* |

NO

Texture Classification

= Ciparse

MC = Moderately Coarse
M = Medium
F = Fins

Add dry soil to soak up

wter.

YES '
Is the soil too wet? == | sanp
HO c*
0-10% **

Does the soil make a
medium ribbon 17 to 27

NO

Dioes the soil make a
sirong ribbon 27 or

17 long befors long before breaking? longer befors
breaking? braaking?
YES .l. YES .l. YES l_
Excessively wet a Excessively wat a small Excessively wet a
small pinch of soil in pinch of soil in palm of small pinch of soil in
paim of hand and rub hand and rub with palm of hand and rub
with forefinger. forefinger. with forefinger.
Sandy YES Dioes the soil feal Sandy YES Does the soil fe=sl very Sandy YES Dioes the soil feel very
Lﬁ - very gritty? LCan - gritty? Ch;la'cy gritty?
0-20% D:g 20-36% 35-55%
ol o I o I
Sig'irr YES Does thEO:ﬂLfeel g:y YES Dugg':l? soil fesl very g:y YES Does :'f soil fael very
i _ very sm ? ¥ - S ? ¥ smooth?
L““E 0-27% Loam | o7 a0 Pl sos0m
| s | oI
YES Neither grittiness nor Clay YES Meither grittiness nor YES Meither grittiness nar
Loam h smoothness Loam h smoathness Clay smoothness
M predominates. F predominates : pradominates
7-27% IT-40%% 40-100%

Sand Particle size should be estimated (very fine, fine, medium, coarsa) for these textures. Individual grains of wery fine sand are not visible without

magnification and there is a gritty feeling to a very small sample ground between the testh. Some fine sand particles may be just visible. Medium
sand particles are easily visible. Examples of sand size descriptions where one size is predominant ars; very fine sand, fine sandy loam. loamy

coarse sand.

%

Cay percentage range.

Modified from: Thien, Steven J., Kansas state University, 1979 Jour. Agronomy education.
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CHECKYOURSOIL ¥

e
:[._. * [nfiltration/Percolation Test

46"

. 1. Dig a hole in the proposed rain garden site (12”
- - deep, 4-6” wide)

2. Fill with water to saturate soil and then let stand
until all the water has drained into the soil

» 3. Once water has drained, refill the empty hole
N . again with water so that the water level is about
1” from the top of the hole

4. Check depth of water with a ruler every hour for

- at least 4 hours
B 5. Calculate how many inches of water drained per
L B hour
@.

-]
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With sandy solls, the water should descend quickly. With
clay soils, the water should descend slowly.

If the drainage rate is less than 1.5 inches per hour, or the
water does not drain within 24 hours, add soil texture
amendments such as coarse sand during installation.
Alternatively, consider placing the rain garden in a different
location on your property.

It Is Important to note that sometimes an infiltration test
provides a false reading of a site’s soil conditions. For
example, during dry conditions, an infiltration test may
demonstrate that the soil drains quickly and does not need
amendments. However, during a rainy season, an infiltration
test on that same soil may reveal that it Is clayey and does
not Infiltrate well.

-]
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r Prior to techmical suppert session, please email this form along with your photos to 5Sare et saramellor@envscirutgers. edu

RAIN GARDEN
DESIGN FORM

HOW BIG DO YOU WANT YOUR RAIN GARDEN TO BE?
| FEET LONG X FEET WIDE |

WHAT ARETHE GARDEN SITE'S CONDITIONS?

§ D Full shade D Fartial shade D Sunny

S0IL

SLOPE  DRAINAGE

RUTGERS

M Jevsey Ayiiuliu ol
Experiment Station

‘5 e

‘Water Rasources Program J



Frigr to tethnical fupport sescion, pleata amsl ehic form along with your photos &2 Sero. or saramaiior@envici rut gerredu

RAIN GARDEN

Iurmﬂﬂ FORM

PLan T 1N

SEFW-‘&M:EI*

WWWIHHWWUHM GARDEY T0 BE?.

- o L ) - '
I 3 FEET LONG X g FE.E'T WJ‘DEI [
4 !
WI}ATARETHE GARDEN SITE'S CONDITIONS?

"
5 ' ;
R i
i

o
o
.'.i‘f

SLOPE  DRAMWAGE SOfL

rroess e

Agiitulu




HOW MUCH OF YOUR PROPERTY IS
MADE UP OF IMPERVIOUS SURFACES?

I i I

DO YOU HAVE A BASEMENT?
[] ves

LANDSCAPE DESIGN PLAN

WHAT IS5 THE DRAINAGE AREA OF YOUR
PROPOSED RAIN GARDEN SITE?

I R — X I

CJwe

Draw @ plan of your Rain Ganden location, including the maximom aea you ane willing to dedicate to the
garden. Please also attach a photo or two of the proposed area and mark on the plan where each photo was taken and
the view it shows. Consider and include these details in yoor sketch on the graph paper balew.

. Activites i your ward (ies kids playing, sriing, washing your car):

® frrigation zones ¥ applicable (e sprinkler systems, Jﬂfp frrigation }:

. Sunsshade, wetsdry, steep slope, drainage patéerns:

. Color preference For planbs:

- Flant height restrictions:

. Elock and hatch existing plants you want to keep

COMMON LANDSCAPE SYMBOLS

Exirting Shrub

Powaipout

o

Froperty Line

Fence Line

Draminege {Tow diresion) R\mEERS
dren Drwinirg ,& o
B2 éﬁw »

e —
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HOW MUCH OF YOUR PROPERTY IS WHAT IS THE DRAINAGE AREA OF YOUR

MADE UP OF IMPERVIOUS SURFACES? ~ PROPOSED RAIN GARDEN SITE?
200D se T o e

DO YOU HAVE A BASEMENT?

VES ] o

LANDSCAPE DESIGN PLAN

Draw a plan of your Rain Garden location, including the maximum area you are willing to dedicate to the
garden. Please also attach a photo or two of the proposed area and mark on the plan where each photo was taken and
the view it shows. Consider and include these details in your sketch on the graph paper below.

: Activites in your yard (i-e: kids playing, grilling, washing your car):
e T DOG, I PEENel, e iU Nle, NG L. LN

. Irrigation zones if applicable (i-e+ sprinkler systems, drip irrigation):

. /shad t/dry, st lope, ' tt % e
el R R AR R Sone swre 1

ﬂlaﬁl
o Color preference for plants: MiIYeD i . Cigy
. Plant height restrictions: _DESIESP, TiEfRL — e W, MeDIuM, ek Rumouwd
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. Block and hatch e.x:stmg glants you want o keep{B M‘y MLD = HDU“\!)
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Drainage (flow direction)

Area Draining
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Plants to Keep

Paved Surface
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Thank you for attending!

Sign up now for the Rain Garden Design Workshop
on

Tuesday, May 26t

This program sponsored by Hamilton Township through its ongoing
partnership with the
Rutgers Cooperative Extension Water Resources Program.

For more information contact:

Jeremiah Bergstrom Chris Perez
[bergstrom@envsci.rutgers.edu cperez@envsci.rutgers.edu
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