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Overview

> Why rain gardens?
> Definitions

> Basics
o Design
o Construction
o Planting i ecl-raanolboxTmagesingardenda o
o Maintenance




Why?

> \Water issues
o Quantity (too little and teo much )
o Quality (contaminants and temperature)

> Clean Water Act

> \Water conservation & protection start at
home

> Be sustainable. Be ‘green’.

> We all live in a watershed and our
everyday actions affect the water in our
watersheds and downstream watersheds

Photo: University of Nebraska - Kearney: Platte River Page




We All Live in a Watershed

~

Rainfall

Graphic: Arkansas Watershed Advisory Group
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http://www.epa.gov/epaoswer/non-hw/green/pubs/asla-water.pdf




View of Stermwater Changing

> Old paradigm — get rid of it
> New paradigm — capture & infiltrate

> Bloretention (Green Infrastructure)

Raln gardens?”

Rain barrels, cisterns, rain chains

Replace impervious surfaces with pervious
Bioswales, bioretention cells

Infiltration trenches and stermwater planters
Green roofs/living walls




Green
Infrastructure/Technologies

> Wet ponds and extended dry ponds
> Wetlands

> Bioretention cell (Bioswale)

> Grass swales

> Fllter strips and flow spreaders
> Sand filters
Porous/pervious pavement

Raln gardens
Rain barrels From: White Paper — Green

Selutions fer the City. of

~ Green roois Omaha (August 20017




Wet Ponds/Extended Dry Ponds

National Park Service - Midwest Regional Headquarters
Omaha, NE




Wetlands

Bass Pro Shop
Council Bluffs, 1A







Bioretention Basins

Under the Sink Household Chemical

Disposal Facility
Omaha, NE

Carter lake

Carter Lake, IA




Grass/Vegetated Swales

Prairie Crossing
Grayslake, IL

Bass Pro Shop
Council Bluffs, 1A




Filter Strips and Flow (Level)
Spreaders

Under the Sink Household Chemical

Disposal Facility
Omaha, NE

http://outreach.engineering.uga.edu/meetings/stormwaterbmp-1/LevelSpreadersOverview.pdf




Sand Ellters

Arbor Day Farm
Nebraska City, NE




Sand Filters (cont.)




Permeable Pavement




Pervious concrete




Rain Garden
Rain gardens are native, perennial gardens
strategically located to capture runoff from
impervious surfaces. Rain gardens
increase aesthetic value, absorb water,
reduce runoff, protect water quality, and
prevent flooding.

Bioswale
Bioswales slowly
convey water to
storm sewer inlef#
or surface wate
and filter the “{
flush” of runo

Bioretention Cell
Bioretention cells are shallow,
landscaped depressions that
can handle large volumes of
water. They are well-suited for
commercial, institutional, or
residential settings.
Bioretention cells have an
engineered base to offset
compacted soil conditions.

Native Landscaping
Native plants have tremendous root
structures that build soil quality and
increase organic matter content to
facilitate infiltration

Level Spreader
spreaders dissipate

watefyvelocity and prevent
erosiof by spreading water

er awide area,

an releasing them
from gfpoint source
discgarge, such as a pipe.

Pervious Paving
Pervious paving surfaces
may include permeable-
paver blocks, porous
concrete, or porous asphalt.
They provide the support of
traditional parking surfaces,
but they allow a significant
amount of annual
precipitation to be
infiltrated.

Adapteu irom http://www.ia.nrcs.usda.gov/news/brochures/LID.html




Rain Gardens - Definition

> Landscaped areas typically planted to
native/adapted perennials and grasses

> Located and designed to capture, then soak
in/filter rain water; mainly from Impervious
surfaces such as roofs and driveways

|Loses rain water Uses rain Water




Ralin gardens fillwithra few Inches efi Water,
then the water slowly infiltrates inte soll
rather than all of it running off the property

Rainwater will disappear Within 46
EUKS from properly sited, designed
and built rain gardens;
ideally, water will infiltrate in
24 (or 12) hours




Why Native Plants?
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Why Native Plants?
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Prairie grass
33%

Lawn grass
50%

Compared to a conventional lawn,, rain
gardens allew abeut 30% more water
10 Seak inte the greund?

*University of Wisconsin Extension




on the other hand....

L

! Turf + berm

U

Native plants Native plants
+ berm

Rain Garden Research Scenarios (Univ. of Wisconsin)




on the other hand....

“After one year of data collection, both bermed
treatments significantly reduced the amount of runoff
and increased the amount of leachate when compared
to both unbermed treatments. The unbermed native
mixture treatments produced over two times more
runoff than did the unbermed Kentucky bluegrass

treatments. Water quality and use were similar for turf
and native plants. These results indicate that the
presence of a berm appears to be the major
determining factor behind rain garden
effectiveness, regardless of vegetation type.”

Jacob Schneider, John Stier, and Doug Soldat, University of Madison-
Wisconsin — originally published in Golf Course Management — March 2008.




Rain Gardens Are Not

> Ponds, wetlands or bogs
o Rain soaks In less than 48 hours

> Mosguito breeding grounds

o /10 12 days of standing water needed to
hatch eggs

> High maintenance
o About the same as any landscape bed
o Depends on size, location, plant cheices, etc.

> NO MAINTENANCE
o Require establishment, weeding, remulching




http://Mmaww. minnehahacreek.org/Managing\WateronYourProperty.php







Kansas City 10,000
Rain Gardens













_ower Platte
South NRD

Office In
Lincoln




Design/build/maintain for SUCCess

> Decide on location,
considering surface
drainage and slope

> Assess soll texture and
drainage conditions;

verify that rain garden
will function (IF NOT,
consider soll/drainage
amendments and/or
alternative location)

» Decide on shape and
calculate required size




Design/bulld/maintain for SUccess

> Build it correctly

> Select the right
plants

> Use BMP's to
maintain solil &
plants

> Monitor & maintain
it, especially after
a rain event




Design: Key Location Points

> At least 10" from house; downslope ofi home

> Be aware of rights of way, underground
service lines or utilities, ordinances

> Not directly beneath a tree

> Not directly over septic system (25" away)
> 25' from a wellhead

> \Water table at least 2° below: soll

> Not where water tends to pool

> Not where solls are poorly drained

> Along a gentle slope (< 12% slope)




Design: Soils




ain Garden Woerkshop

Eebruany 17, 2009

Overview: of Soll Issues

flom Franti, Ph.D., P.E.
Associate Professor
Depantment of Biolegical Systems Engineering
tfiranti@uni.edu




Rain Garden Woerkshop

Soill Needs for Rain Gardens

-Rule of Thumib: > 0.25 m/hn
-Water infiltrates in 24 - 48 hours
-g0ed sellfor plant growih
erganic matter
AUtrients
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Soil Percolation




Rain Garden Woerkshop

UNL NebGuide on Design




Rain Garden Woerkshop

ypical Sells n Cancaster Co.

Soll Name Soll Type Percent in Depth Infiltration
COunty inches Rate

In/hr

Sharpshurg [silty cliay 2% 0-14 0.6-2.0
& Judson loam 14,- 48 0.20 - 0.6

Wymore Sility: clay: 0-8 0.20 - 0.6

& Pawnee | loam 8-30 0.06 - 0,20
clay,




Rain Garden Woerkshop

ypical Sells in Douglas Co.

Solll Name Solil Type Percent In Depth Infiltration
County Inches Rate

In/hr
Monona-lda |siltleam 2% 0 -60 0.6 - 2.0

Viarshiall- Silty: clay:
Ponca loam




SoJll Compaction at
Development Sites

Photo courtesy of constructionphotographs.com




SoJll Compaction at
Development Sites

Photo courtesy of constructionphotographs.com




SoJll Compaction at
Development Sites
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Soil Series
Names

Sharpshurg
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Soill Series
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Sharpsburg
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Rain Garden Woerkshop

Overcoming Limited Soil

-[Deep aeration

-SEIllamendments
-drainage system
-rain; barrels — supplementall storage




Rain Garden Woerkshop

Questions?

ffom Erantr, Ph.D., P.E.
Assoclate Professor

Depanrtment of Biolegicall Systems
EnRgineering
tfranti@uni.edu




Rain Garden Woerkshop

UNL Web Resources

- NebGuides — design, plants, installation
-Rain Garden Websitie

water.unl.edu/landscapes /Jandscapedesign/faingrdn

Includes site photes, NebGuide links, video
ik, links toradditional infermation

OR water.unl.edu and go te - Lawns, Landscapes
and Gardens page




Design: Typical Configuration

> Bermed on 3 sides
> 4” 1o 8" deep
> LLevel bottom

> Longest side perpendicular
to downspout or upslope

> Ratio of length to width
approx. 2:1 (BUT consider
access for planting and
maintenance (narrower OK)

> Maximum width shouldn’t
exceed 15 feet w/slope of
6% OIf more




Design: Typical Configuration

¥ Consider “fit” with existing or future
landscape beds and elements

Paotential Paotential
landscape rain garden
bads and mulch locations
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Landscape bed design alternatives










Design: Size Calculations

> A rain garden should be designed to
handle the runoff from 90% ofi rainfall
events (WQv; Water Quality VVolume)

> For Nebraska, *90% of rainfall events are
egual to or less than:

o« Omaha — 0.85 inches

o Lincoln — 0.80 inches

o North Platte — 0.70 inches
o Scottsbluff — 0.50 inches

**From High Plains Regional Climate Center, UNL (1975-2008 avqg.)




Soil Texture and Percolation Rates (from lowa Rain Garden Manual)

Table 1: Hydrologic soul properues classified by soal texture

Hyvdrologic | Effective water Minimum Effective
soil group capacity (Cy) infiltration rate porosity, B,
Soil texture (in/in) 03, (in*in)
class (in‘hr)
Sand A 033 827 C.025
_ (G.022-0.02%)
Loaniv sand A .31 241 c.024
(€ 020-0.029)
Sandy loam B 025 1.02 0.025
(0 017-0033)
Loam B G19 Q51 ¥ C026
(0 020-0.033)
Silt loam C G17 0.27 0300
(0.024-0.033)
Sandy clay loams | ' o4 | o172 | ©6D20
(0 014-0.026)
Clay loam D G.14 0.09 0019
| {0 017-0.031)
Silrv clav loam D G.11 0.06 0.026
(0 021-0032
Sandv clay D G.09 005 200
(¢ 013-0.027)
Silsy clay D G O9 0.04 0026
(G.020-0.031)
Clav D G 08 0.02 0.023
) | {G 016-00315
Note: Mmimun rate: soils wirh lower rates should nor be considered for infiliration BMPs

Source’ Rawls et al, 1982

Figure 4: USDA Soil Textural Classification



Rain Garden Area Calculation #1
(from Nebguide G1758)

> Use University ofi Wisconsin rain garden size factor
> Based on soll type, depth, location relative to house

Table 1.

Rain Garden Sizing Factors. Multiply the drainage area by the
size factor for the soil type and location of the rain garden. If
the recommended size is greater than 300 square feet, divide
it into smaller rain gardens.

For locations less than For locations more than
3 feet from downspout 30 feet from downspout

Soil Type
Sandy soil
Silty soil
Clayey soil

3-51n. 6-7in. 8in. For all depths
Deep Deep Deep

0.19 0.15 0.08 0.03
0.34 0.25 0.16 0.06
0.43 0.32 0.20 0.10




Rain Garden Area Calculation #2

(from lowa Rain Ganden Design/Installation Guide)

1) Measure the size of the area that will contribute runoff to the rain garden in square feet. If you're
capturing roof runoff from a downspout, measure the length and width of the roof that drains to the
downspout. (Just pace it out or measure it with a tape on the ground. You don't have to get up on

the roof fo dohisl). ASSUME WQv OF 1.25 INCHES

2) Sizing of the rain garden will depend on the depth of the rain garden and the percolation rates you
have at the site. Remernber — you should have a minimum percolation rate of 0.5%/hr.

3) With a percolation rate of 0.5"/hr:
a. Multiply the impervious surface area calculated above by 20% (0.2) if the rain garden will
have 6 inches of depth.
b. Multiply the impervious surface area calculated above by 16% (0.16) if the rain garden wil
have 8 inches of depth.

c. Multiply the impervious surface area calculated above by 14% (0.14) if the rain garden will
have 9 inches of depth.

4) With a percolation rate of 1”/hr or more:
a. Multiply the impervious surface area calculated above by 10% (0.1) if the rain garden will
have 6 inches of depth.
b. Multiply the impervious surface area calculated above by 8% (0.08) if the rain garden will
have 8 inches of depth.
c. Multiply the impervious surface area calculated above by 7% (0.07) if the rain garden will
have 9 inches of depth.



Rain Garden Area Calculation #3
(from Blue Thumib Guide)

> Typical rule-of-thumb (assume 1" rain):
o Document infiltration rate (inches in 24 hours) (a)
o Measure area of runoff (Sq Ft) (b)
o (b) divided by (a) = rain garden area

nfiltration rate: 0.25 inches/hr
Roof Area: 1000 SF

Rain Garden Area: ?

0.25 X 24 = 6 Inches In 24 heurs
1000/6/ = 167 SE +/-




Design: Size Calculations
(cont.)

> LLarge enough to:

o Allow water to spread evenly, fairly shallow, drain
away in 24 to 48 hours (12 hours even better)

» Hold water w/o overflowing in heavy rain events

o Establish a variety of plants for aesthetics,
biodiversity and match to conditions

> Determine sguare footage of area (length x
width)

> I larger than 300 sg. ft., divide into smaller
gardens

> See Nebguide GA758 fer sizing factor table




