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RAIN GARDENS

Susan Kenzle, RLA, LI
Watershed Protection Department

wK“TERSHED City of Austin

PROTECTION



Watershed Protection Department (WPD)

Missions: water quality protection and erosion control

DIVISIONS

 Environmental Resource Management
» Field Operations

« Watershed Engineering

« Watershed Policy and Planning

Sustainable Stormwater
Solutions Section

y 4

Design, implement & evaluate
engineered systems that reduce
pollution & erosion in our waterways.
Stormwater is a resource.

« Water quality control retrofits

« Stream restoration

A rain garden is one of 7 “green stormwater Infrastructure” practices
recognized by WPD as eligible for water quality credit



Rain Garden Topics

e What and Why
® Types
e Plants

e Maintenance
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Rain Garden: What?

A shallow, vegetated depression designed to absorb
and filter runoff from hardscapes like roads, sidewalks,
driveways, roofs
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Rain Garden: Why?

 To slow and clean stormwater: reduces Al
erosion and flooding, protects water
quality by filtering pollutants

* To minimize potable water use on Lok \—LN
landscapes awnrovor . cunen

RUNOFF.

* Increase baseflow in creeks and
groundwater recharge by enhancing water
infiltration into the soil (rather than
overland)

 To support habitat for birds and butterflies

e Aesthetics

STORMWATER RUNOFF
EMDS[UP.IN LOCAL
STREAMSCREEKS,
RIVERS AND LAKES.




Rain Garden: Why?

trate stormwater runoff
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To capture & infil

Stormwater enters inlet Flooding of West Bouldin Creek
into development
R T L BN BT

ey i

& 4 ‘a

Erosion: West Bouldin Creek Erosion Repair: West Bouldin Creek




Rain Garden: Why?

To filter stormwater and remove pollutants
from various sources

Source:delcocd.org Source:ristormwatersolutions.org




Rain Garden: Why?

To filter stormwater and remove pollutants
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Source: lowa Natural Resources Conservation
Service

Plants & soil
filter and

remove -

pollutants il
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Source:greenhousecanada.com



RAIN GARDENS:
TYPES

Source: lowimpactdevelopment.org




Rain Gardens: info. sources

The City of Austin has two sources of information on Rain Gardens:

e City of Austin Environmental Criteria Manual (ECM), Section 1.6.7
» Commercial, Multi-family, Civic, and Public R.O.W.

* Grow Green (residential)

what is &

ruin garden?

A rain garden is a shallow.
vegerated depression designed o
absarb =nd filcer yuncff from hard
(impervious) surfaces like roofs,
sidewalks, and driveways. Rain
pardans are usually planced wich
colorful rative plants and grasses.
They not cnly provide an acracdve
addition co the yard, bic also help
£o conserve wacer and protect our
water quality

how does o rain
garden help?

A Auscin becomes increasingly
urbanized, native landscapas are
replaced with impervinus surfaces
that prevenc ralmwacer fror saak-
ing Ince the ground. Scormwarer
quickly runs off chese hard sur
faces, pleling ua pollucarts frem
the land and earrying chem 6o our
creeks This vapidly flowling water
also Increases the chances of
flowding and ercsion,

The geal of a ran garden |s vo
keep warer 61 the laind, Rain
zardens, with thelr shallow depres.
slans, eaprine Scormwarer and pro-
v de for natural infllration Into the
50l This provides water ‘or the
plants and helps maintain a con-
st floys of wacer In our soreams
through groundwatsr, Trey also
he p fieer sut paliutants inchud-
Ing fercillzers, pesticides, oll, heavy
metals an other chemicals that
vrould etherwlse reach our creeks
throligh storm drains or drainage
dleches, By reducing the quartity
of yeater that rins off your prop-
erty, rain gardens help ower the
risk of floading and srosien.

growgreen.org

7
Avsaln Parks and lmudnn 9\7W\u 28% STaec

Create A Rain Garden in Six Steps

Find the Right e Selea:mnrnong:mly sloping or
“ Aar [and
Lo 2 » G Icnhteﬂu iope of laver
« Observe the flow of water g% i SDFE y:;‘)"m:sbpa
or aeher hard :T:m and pbee he raln W bl an 108
gavden where dhis v call Z I'Me. plek a spatin Rl 1 parelal

sun Shady I?Qm,:m will seil] work, bt
the eptions for flowaring planes are

more limited in the. Illli

« Make sure thac any overflaw will noc

cause inintended runaff co 2 neighbars

proparty or other strueture

. i dﬂmlr:-rd:n.'d problems are

Meul’l‘mg (: 2 foundation pmbil:mh
sroslen k?. sider prading

d’-enhyldmlz t|0‘:\n~fﬁ6m

m: structure

id areas with utility lines. Be sure o
R e i
tify the laeation of und; udlities
~ the service is free




Rain Gardens: Types

City of Austin ECM 1.6.7 H details three types of non-residential Rain
Gardens:

e Full Infiltration

e Partial Infiltration

e Filtration with no infiltration

Residential rain gardens are not governed by the ECM.
e Fullinfiltration.
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Source:liv.ac.uk



Rain Gardens

SOIL & WATER INFILTRATION

* Type of existing soil and its infiltration rate effects the type of rain garden.
Infiltration time: non-residential (48 hrs max.) and residential (24 hrs max.).
Non-residential rain gardens: native soil or biofiltration media, underdrain system.

e Rain garden growing medium characteristics:
» Have sufficient water holding capacity;
» Be able to sustain healthy microorganism population.

Simple
Cheap
Direct Infiltration Rate

# : ™

- - x - LA Tl g 7
Simple Infiltration test Double ring Infiltr

ation test




Rain Garden Types - Full Infiltration

SUBGRADE

e (Captures and fully infiltrates runoff

* The infiltration capacity of the site soils are used to reduce
stormwater runoff volume and associated pollutants

e No underdrain



Rain Garden Types - Partial Infiltration

llllllllllllllllll

SUBGRADE

e (Captures and treats runoff through a biofiltration
bed, a special soil mix
e Stormwater exits this rain garden in 2 ways:

» via a raised outlet pipe
» by infiltration into the underlying soil



Rain Garden Types - Filtration with no
Infiltration

SUBGRADE

e Captures and conveys runoff through:
» Dbiofiltration bed

» underdrain system

* No infiltration into underlying soil.



Rain Garden Types - Residentia

what is o

vuin garden?

A rain garden is a shallow.
vegented depression designed w
absarb end flcer vuncH from hard
(impervious) surfaces like roofs,
sidewalks, and driveways. Rain
pardens are usually planced wids
colarful native plants and grasses.
They not enly provide an atractve
addition to the yard, bLc also help
o conserve wacer and protect our
wager quality.

how does a rain
gorden help?

As Austin becomes increasingly
urbanized, native landscapes are
veplaced with impervious surfaces
that prevenc ralnwacer frors saak-
ing Inco the ground. Stormvwacer
quickly runs off chese hard sum
faces, pleling up pollucants from
che land and carrylng cherm > our
creeks This rapidly flowing vater
also Increases the chances of
floudling 2nd ercslon,

The geal of 2 ran garden |s te
keep warer 04 che land, Rain
gardens, with thelr shallow depres-
slons, eaprure stormwarer and pro-
v de for nacural Inflitration Inco the
s0ll, This provides water “or the
plants and helps maintain a con-
seane flews of water In our streams
through groundwater, T1ay also
he p filrer our pallurants includ-
Ing ferdilizers, pesticides, ol |, heavy
metals anl ther chemicals that
would athervlse roach our crecks
through storin draing or drainagc
diwches. By reducing the quantity
of warer thar runs off your prop-
erty, rain gardens help ower the
risk of flocding and erosion.

growgreen.org

Aurstin Parks and Recrgagion - 919 Vst 28 aec

Create A Rain Garden in Six Steps

. Selen:an area wh gencly sloping of
far

Find the Rrght
Lacation

instructions an next page). The sl
ould be less than I(JP¥.i b i

IF possible, plek a spetin vl 12 parelal
sun Shady locatians will scll| work., bt
the oprions for flowaring plants are
more limiced in the shade

+ Make sure thac any overflow will nac
cause inintended runaff co a neighbar's
proparty or other struccurs

¥ drainage-related problems are
accurring (o2 foundation probiems,
sroslen or flooding), consider prading
the rain garden at leasc §0' away

the scructure

Avoid areas with utiliy line<. Be sure to
call 1-B0D-DIG-TESS (344-8377) 1o Iden-
tify the lacation of underground udlites
~ the service is free

fram roofeops, drvewveys
cr ocher hard syrfaces and ph& e rain
girden where this wacsr <ollects

1 5 Te e B of oratsr v g:.lcum!ﬂu stope of yaur lawn

Native soil

e
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How to Calculate the Slope of Your Lawn

Downhill stake

Uphlll stake:

64 120" = 05 x |00 = 5% slope

. Pound ona sake in the ground at the
uphill end of your rain garden site and
pound ancther stale inthe groundat
the downhill end. The stakes should be
about. 10’ apart.

Tie a string v;o_rha bettom of the uphill
stale and run the string to the:
dowhill seale

. Usinga aarpe.nmr’s level, male the sting

horizental and tie the string to the
downhill stake at that height.

4. Measure the distance i inches between

the two stakes

5 Mow meawrg the height in inches on the
dowrhill stale between the ground and
string

6. Divide the height batwesn the ground

nce betweenthe

the result by 100

To find the lawn® percent dope

Test the Soil

+ Yhen soil s saturated

after you've Irrigated

E)r“ it. h};s r“aimed,]g?iig a

hole & in diameter and
ro mere than 12" deep in the area
vou'd lilee to pur the raln garden.
ffdeaﬂ you want 1o be sure there Is at
eqst | 27 of soll above bedrock)

+ Inzert a ruler and fill the hels with

weater Up e the 6 marl. Time how
long it talces the water to be ab-
sorbed into the ground

The veater should absorb in less than
24 hours. If there is still water inthe
hole after 24 hours, then the site s
not sulrable for a rain garden

If your soll meets the infitration est

reﬂuiremems,then you are ready to
build the garden!

Calculate the # Fir‘wallfftdlwdte ‘tlh\s ar*eha bylé Th\J1
P caleulation tells you how large the

$I_Ze agdrahape of rain gar“den sho&f\d beto hold [*
our \aarden

of ruroff in a rain garden that is 6*

» Through observation, locate the desp (ses optlons below]

roof area or other |mpemous

E e T Imperrives Suface | Kain Garden | See Options
fiea fig, ) {5 ) {fxh)
to your rain gardsn 't t
+ Use ataps measurs 1o estimats 00 2 Sl
the size of the area. This dossn't 400 & Sl T 10
require climbing on the roof! &0 e 520 B 12
Standing o.nthe ol nd_, measure 50 132 a2 10x 12
the footprint of the area you are 1000 5 A28, [0a 17

imerestad in (the area talen up
by your house if you were locking
down from above)

+ Once you have estimated the length
and width, rultiply the two mes- : o :
sureents to get the area of the + Rain gardens aren't just functional -
Impervious surface in square feer they can be attractive, craative

' and funt

+ Maore than cne rain garden might
be needed to collect all the runoff
frem your roof

Each DrRimege Ai = 1 of oftop
e

gt
Drairage =301 15+ 6=75 59"

No underdrain or connection to stormwater system




Rain Gardens:
Examples

e Rain gardens across the city take various forms

—_

» Commercial _ |

> Multi-family N Full .Inflltrfatlon.
> Civic Partial Infiltration
> Public R.OW. Filtration

> Residential Full Infiltration




Rain Garden Examples - commercial

3300 N IH35 — Aveda Institute Zach Scott Theater




Rain Garden Examples — Multi-family
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Wildflower Terrace, Mueller

Wildflower Terrace, Mueller



Rain Garden Examples - Civic

City of Austin, One Texas Centg

Barton Spring Road @

Inundated

L | N

OTC Rain Garden Facts:
1.5 AC drainage area;
761,615 gal of treated
stormwater treated in an
average year;
Approximately 1,000 lbs
total suspended solids
prevented from entering
East Bouldin Creek and
Lady Bird Lake.




Rain Garden Examples - cCivic

NW Recreation Center Stacy Park
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Rain Garden Examples — r.o.w.
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Todd Lane (future)



Rain Gardens Examples - Residential

Solvita Townh
Ave.




RAIN GARDENS:
PLANTS



Rain Gardens: Plants

Plants are an essential component —
they filter and clean stormwater, and
stabilize the soil

Use Native or adapted plants
Use Drought-tolerant plants

Plants with fibrous root systems are
very beneficial

Plant roots will maintain and increase
soil porosity

Avoid plants that require well-drained
soils

Diversity of plant types

1A
Wewiwily s wll et lidias  Cwmpis  Feerpiss Wesd Prawi (g Bl Fale
] Bes vt Fland Uabbrassd  Loww Pt s hobvaerd Conis Sirm Farphs
Poa oy ies e S Ik Spatims  dsbopopes  Uessfiemer
G e s S daowssen el e pertams  pesands [ ey
ks

Root Systems of Prairie Plants



Rain Gardens: Plants

PLANT INFORMATION SOURCES » Turf grass (e.g., buffalo grass)

* Non-residential follow ECM 1.6.7C, « Groundcovers
Biofiltration « Small trees

Table 1.6.7.C-2

Recommended Plant Species

Botanical Name

Common Name

Andropogon gerardii

Big bluestem

Buchloe dactyloides

Buffalo grass

Elymus canadensis

Canada wildrye

Helianthus maximiliani

Maximilian sunflower

Muhlenbergia capillaris

Gulf coast muhly

Muhlenbergia filipes Purple muhly
Muhlenbergia dumosa Pine muhly
Muhlenbergia lindheimeri Big muhly
Muhlenbergia rigens Deer muhly
Panicum virgatum Switchgrass

Penstemon tenuis

Brazos penstemon

Physostegia spp.

Obedient plant

Schizachyrium scoparium

Little bluestem

Sorghastrum nutans

Indian grass

Sporobolus aircides

Alkali sacaton

Stenotaphrum secundatum

5t Augustine grass

Tripsacum dactyloides

Eastern gama grass

Other with approval
* Perennials
o Shrubs

» Grasses, Sedges

Table 1.6.7.C-3

Vegetation That Is Not Permitted For Planting

Botanical Name

Common Name

Comments

Arundo donax

Giant reed

Tall invasive grass

Bothriochloa
ischaemum var.
songarica

'King Ranch' bluestem
(KR bluestem)

Invasive grass

Cortaderia selloana

Pampas grass

Potentially invasive

Cytisus scoparius

Scotch broom

Invasive shrub

Eragrostis curvula Weeping love grass Invasive grass
Imperata cylindrica Cogon grass Invasive grass
Miscanthus sinensis Japanese silver grass | Invasive grass
Pennisetum setaceum |Fountain grass Invasive grass

Phragmites australis

Common reed

Tall invasive grass

Sapium sebiferum

Chinese tallow

Invasive tree




Rain Gardens: Plants

PLANT INFORMATION SOURCES
e Residential
> Grow Green brochure

» Landscape Plants guide

A

=
=
=
=
R
=
=
St
o=
LS
3
=
=
i
3
Rt
-
=
=]
o
o
o
=
~
T
E
Ty
=~
S
=
=

an earthwise guide for Central Texas

M Landscape Plants

Suggested Plants for Central Texas Rain Gardens

Tall Plants

Cherry Laurel
Eastern Gamagrass
Maximilian Sunflower
Possumhaw Holly
Red Buckeye
Switchgrass

Medium Plants

American Beautyberry
Bicolor Iris

Big Bluestem
Big Muhly

Bushy Bluestem
Cherokee Sedge
Chili Pequin
Indian Grass
Little Bluestem
Obedient Plant
Prairie Wildrye
Purple Muhly
Turks Cap

Low Plants

Black-eyed Susan

Blue Mistflower
Cherry Sage
Coreopsis

Deer Muhly

Gulf Coast Muhly
Gulf Coast Penstemon
Horseherb

Inland Sea Oats
Liriope

Meadow Sedge
Missouri Violet
Monkey Grass
Pigeonberry

River Fern
Spiderwort

Tropical Sage

Water Clover
Zexmenia




Rain Gardens: Plants at OTC Rain Gardens

%
Blue Grama Grass g

Winecup
Cherry Sage
Hymenoxys

Crossvine
Damianita

Yellow Bells
Evergr. Sumac Winecup
Winecup Pink Skullcap
Bear Grass Heartleaf Skullcap
Cherry Sage Yellow Bells
New Gold Lantana 1 Zexmenia
e g ey Do Soge b LY o Turk's C
; nry B Vsl . 7 urk's Lap
Pine Muhly Crossvine &% / 2 - : ‘Scott’s Turf’ Sedge
Fall Aster Zexmenia

Pine Muhly

Fall Aster
Deer Muhly
Yellow Bells
Tx Mtn Laurel
Flame Acanthus

Fi

Crossvine L 4 : : P BAS AR T
Damianita O i/ Y Hyemenoys ¢7 JGlobemaliow. Kot

Winecup

Yellow Bells
G 7.8 Silver Ponyfoot

Winecup

Cherry Sage
Tx Mtn Laurel
Yellow Bells
Damianita
Tx Mtn Laurel

Cherry Sage |-

Damianita
Crossvine
Flame Acanthus

Yellow Bells
Silver Ponyfoot

Cherry Sage Pine Muhly

Pine Muhly

New Gold Lantana
Spineless Prickly Pear
Silver Ponyfoot

Deer Muhly




Rain Gardens: Plants at OTC Rain Gardens

‘H Duelb S
Arirr:‘a,ticuseur:;f REe Buffalo solid sod

Big Muhly ‘Henry Duelberg’ Sage Barton Springs Road
Flame Acanthus Twistleaf Yucca ;a;f%
Sedges - V.
Copper Canyon Daisy
l‘ Gulf Muhly
Sedges
Fall Aster

\tu.-nw:-v' :

Crossvine Damianita Damianita

Gulf Muhly Damianita e Crossvine Yellow Bells
Spineless Prickly Pear Bear Grass Chinqupin Oa Yellow Bells Ev. Sumac
Turk’s Cap Winecup Yellow Bells Evergreen Sumac!  Winecup
Gulf Muhly Winecup Cherry Sage
Zexmenia Copper Canyon New Gold Lantana
Spineless P. Pear  Daisy Winecup

Texas Persimmon

SRR
e

Damianita

Flame Acanthus ~ i N : S " ? i 21 Big Mubly s b 5 n

FORTONTAL SCALE I FEET



RAIN GARDENS:
MAINTENANCE




Rain Gardens: consider Maintenance During Design

e Select native vegetation whenever possible.

e Plan vegetation throughout the entire garden.

e Plants should predominate over mulch or gravel soil
stabilization. Proper plant spacing is important.

e Crushed granite & other materials with fines should
not be used as they can clog the system, preventing
proper drainage.

e If pedestrian traffic is expected, provide stepping
stones to direct walking.

* Plant spiny vegetation along garden edge to
discourage pedestrian use.

e Design the garden depression to be as shallow as
possible to facilitate mowing and reduce erosion.

e Design with maintenance in mind.




Rain Gardens: Post-construction Maintenance

Inflow

v’ Keep curb cut or other inflow device clear of
leaves, trash, sediment, media

allow proper flow into rain garden



Rain Gardens: Post-construction Maintenance
Plants, Mulch, Soil

v Rplace dead or diseased v Mamtam mulch depth& coverage.
vegetation. v No bare areas over 10 s.f.
95% living veg. is required. v’ Repair erosion, animal burrows.

v Remove or
control weeds
with minimal
herbicide,

pesticide use.

v IPM




Rain Gardens: Post-construction Maintenance

Plants

v Prune excessive growth or prune for plant health
v Do not prune native plants in geometric or
unnatural shapes

s Y

v' Mow sod-forming grasses
no shorter than 3”



Rain Gardens: Post-construction Maintenance

Plants, Irrigation
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v Minimize irrigation use but keep
plants adequately water during
establishment and drought

v’ Check systems periodically for
proper function, leaks

v Tree stabilization
should be removed
after 1 year



Rain Gardens: Post-construction Maintenance
Trash, Dead Animals, Standing Water

v' Water standing for over 48 hrs
may signal clogging & become
a mosquito breeding area

S . oy T B R

Remove dead animals, pe
waste, and trash regularly
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Source: lowa Natural Resources
Conservation Service



