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OverviewOverview

�� Why rain gardens?Why rain gardens?
�� DefinitionsDefinitions
�� BasicsBasics

�� DesignDesign
�� ConstructionConstruction
�� PlantingPlanting
�� MaintenanceMaintenance

http://www.uvm.edu/~ran/ran/toolbox/images/raingarden04.jpg



Why?Why?
�� Water issuesWater issues

�� Quantity (too little and too much )Quantity (too little and too much )
�� Quality (contaminants and temperature)Quality (contaminants and temperature)

�� Clean Water Act Clean Water Act 
�� Water conservation & protection start at Water conservation & protection start at 

homehome
�� Be sustainable. Be Be sustainable. Be ‘‘greengreen’’..
�� We all live in a watershed and our We all live in a watershed and our 

everyday actions affect the water in our everyday actions affect the water in our 
watersheds and downstream watershedswatersheds and downstream watersheds

Photo: University of Nebraska Photo: University of Nebraska -- Kearney Platte River PageKearney Platte River Page



We All Live in a WatershedWe All Live in a Watershed

Graphic: Arkansas Watershed Advisory Group



�� RunRun--off pollution (nonpoint off pollution (nonpoint 
source pollution) is considered source pollution) is considered 
to be one of the leading causes to be one of the leading causes 
of water pollution todayof water pollution today



http://www.epa.gov/epaoswer/non-hw/green/pubs/asla-water.pdf



View of Stormwater ChangingView of Stormwater Changing……....
�� Old paradigm Old paradigm –– get rid of it get rid of it 
�� New paradigm New paradigm –– capture & infiltratecapture & infiltrate
�� Bioretention (Green Infrastructure)Bioretention (Green Infrastructure)

�� Rain gardensRain gardens**
�� Rain barrels, cisterns, rain chainsRain barrels, cisterns, rain chains
�� Replace impervious surfaces with perviousReplace impervious surfaces with pervious
�� Bioswales, bioretention cellsBioswales, bioretention cells
�� Infiltration trenches and stormwater plantersInfiltration trenches and stormwater planters
�� Green roofs/living wallsGreen roofs/living walls



GreenGreen
Infrastructure/TechnologiesInfrastructure/Technologies

�� Wet ponds and extended dry pondsWet ponds and extended dry ponds
�� WetlandsWetlands
�� Bioretention cell (Bioswale)Bioretention cell (Bioswale)
�� Grass swalesGrass swales
�� Filter strips and flow spreadersFilter strips and flow spreaders
�� Sand filtersSand filters
�� Porous/pervious pavementPorous/pervious pavement
�� Rain gardensRain gardens
�� Rain barrelsRain barrels
�� Green roofsGreen roofs

From:From: WhiteWhite PaperPaper –– GreenGreen
Solutions for the City of Solutions for the City of 
Omaha (August 2007)Omaha (August 2007)



Wet Ponds/Extended Dry PondsWet Ponds/Extended Dry Ponds

National Park Service  - Midwest Regional Headquarters
Omaha, NE



WetlandsWetlands

Bass Pro Shop
Council Bluffs, IA





Carter lake

Under the Sink Household Chemical
Disposal Facility
Omaha, NE

Carter Lake, IA

Bioretention BasinsBioretention Basins



Grass/Vegetated SwalesGrass/Vegetated Swales
Prairie Crossing
Grayslake, IL

Bass Pro Shop
Council Bluffs, IA



Filter Strips and Flow (Level) Filter Strips and Flow (Level) 
SpreadersSpreaders

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

Under the Sink Household Chemical
Disposal Facility
Omaha, NE



Sand FiltersSand Filters

Arbor Day Farm
Nebraska City, NE



Sand Filters (cont.)Sand Filters (cont.)



Permeable PavementPermeable Pavement



Pervious concrete



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

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 inlets 
or surface waters 
and filter the “first 
flush” of runoff. 

Level Spreader
Level spreaders dissipate 
water velocity and prevent 
erosion by spreading water 
flows over a wide area, 
rather than releasing them 
from a point source 
discharge, such as a pipe.  

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.  

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.

Adapted from http://www.ia.nrcs.usda.gov/news/brochures/LID.html



Rain Gardens Rain Gardens -- DefinitionDefinition
�� Landscaped areas typically planted to Landscaped areas typically planted to 

native/adapted perennials and grassesnative/adapted perennials and grasses
�� Located and designed to capture, then soak Located and designed to capture, then soak 

in/filter rain water; mainly from impervious in/filter rain water; mainly from impervious 
surfaces such as roofs and drivewayssurfaces such as roofs and driveways

Loses rain waterLoses rain water Uses rain waterUses rain water



Rain gardens fill with a few inches of water, Rain gardens fill with a few inches of water, 
then the water slowly infiltrates into soil then the water slowly infiltrates into soil 

rather than all of it running off the propertyrather than all of it running off the property

Rainwater will disappear within Rainwater will disappear within 4848
hours from properly sited, designed hours from properly sited, designed 

and built rain gardens; and built rain gardens; 
ideally, water will infiltrate in ideally, water will infiltrate in 

24  (or 12) hours24  (or 12) hours



http://www.marc.org/environment/Water/images/roots_diagram.gif

Why Native Plants?Why Native Plants?

16 feet



Why Native Plants?Why Native Plants?

20 Feet



Compared to a conventional lawn, rain Compared to a conventional lawn, rain 
gardens allow about 30% more water gardens allow about 30% more water 
to soak into the ground*to soak into the ground*

*University of Wisconsin Extension



………………on the other handon the other hand……..

Turf Turf + berm

Native plants 
+ berm

Native plants

Rain Garden Research Scenarios (Univ. of Wisconsin)



“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.

………………on the other handon the other hand……..



Rain Gardens Are NotRain Gardens Are Not……....

�� Ponds, wetlands or bogsPonds, wetlands or bogs
�� Rain soaks in less than 48 hoursRain soaks in less than 48 hours

�� Mosquito breeding groundsMosquito breeding grounds
�� 7 to 12 days of standing water needed to 7 to 12 days of standing water needed to 

hatch eggshatch eggs
�� High maintenanceHigh maintenance

�� About the same as any landscape bedAbout the same as any landscape bed
�� Depends on size, location, plant choices, etc.Depends on size, location, plant choices, etc.

�� NO MAINTENANCENO MAINTENANCE
�� Require establishment, weeding, remulchingRequire establishment, weeding, remulching



http://www.minnehahacreek.org/ManagingWateronYourProperty.phphttp://www.minnehahacreek.org/ManagingWateronYourProperty.php





Kansas City 10,000 Kansas City 10,000 
Rain GardensRain Gardens









Lower Platte Lower Platte 
South NRD South NRD 
Office in Office in 
LincolnLincoln



Design/build/maintain for successDesign/build/maintain for success
�� Decide on location, Decide on location, 

considering surface considering surface 
drainage and slopedrainage and slope

�� Assess soil texture and Assess soil texture and 
drainage conditions; drainage conditions; 
verify that rain garden verify that rain garden 
will function (IF NOT, will function (IF NOT, 
consider soil/drainage consider soil/drainage 
amendments and/or amendments and/or 
alternative location) alternative location) 

�� Decide on shape and Decide on shape and 
calculate required sizecalculate required size



Design/build/maintain for successDesign/build/maintain for success
�� Build it correctlyBuild it correctly
�� Select the right Select the right 

plantsplants
�� Use BMPUse BMP’’s to s to 

maintain soil & maintain soil & 
plantsplants

�� Monitor & maintain Monitor & maintain 
it, especially after it, especially after 
a rain eventa rain event



Design:Design: Key Location PointsKey Location Points
�� At least 10At least 10’’ from house; from house; downslopedownslope of homeof home
�� Be aware of rights of way, underground Be aware of rights of way, underground 

service lines or utilities, ordinancesservice lines or utilities, ordinances
�� Not directly beneath a tree Not directly beneath a tree 
�� Not directly over Not directly over septic system (25septic system (25’’ away)away)
�� 2525’’ from a from a wellheadwellhead
�� Water table Water table at least at least 22’’ belowbelow soilsoil
�� Not where water tends to pool Not where water tends to pool 
�� Not where soils are poorly drainedNot where soils are poorly drained
�� Along a gentle slope Along a gentle slope (< 12% slope(< 12% slope))



Design:Design: SoilsSoils



Rain Garden WorkshopRain Garden Workshop
February 17, 2009February 17, 2009

Overview of Soil IssuesOverview of Soil Issues

TomTom FrantiFranti, Ph.D., P.E., Ph.D., P.E.
Associate ProfessorAssociate Professor

Department of Biological Systems EngineeringDepartment of Biological Systems Engineering
tfranti@unl.edutfranti@unl.edu



Soil Needs for Rain GardensSoil Needs for Rain Gardens

--Rule of Thumb:   > 0.25 in/hr Rule of Thumb:   > 0.25 in/hr 
--water infiltrates in 24 water infiltrates in 24 -- 48 hours48 hours
--good soil for plant growthgood soil for plant growth

organic matterorganic matter
nutrientsnutrients

Rain Garden WorkshopRain Garden Workshop











UNLUNL NebGuideNebGuide on Designon Design

Rain Garden WorkshopRain Garden Workshop



Typical Soils in Lancaster Co.Typical Soils in Lancaster Co.

Rain Garden WorkshopRain Garden Workshop

0.200.20 -- 0.60.6
0.060.06 -- 0.200.20

00 -- 88
88 -- 3030

21%21%

10%10%

siltysilty clayclay
loamloam
clayclay

WymoreWymore
& Pawnee& Pawnee

0.60.6 -- 2.02.0
0.200.20 -- 0.60.6

00 -- 1414
1414 -- 4848

24%24%siltysilty clayclay
loamloam

SharpsburgSharpsburg
& Judson& Judson

InfiltrationInfiltration
RateRate
in/hrin/hr

DepthDepth
inchesinches

Percent in Percent in 
CountyCounty

Soil TypeSoil TypeSoil NameSoil Name



Typical Soils in Douglas Co.Typical Soils in Douglas Co.

Rain Garden WorkshopRain Garden Workshop

0.60.6 -- 2.02.0
0.60.6 -- 2.02.0

00 -- 88
88 -- 3030

31%31%siltysilty clayclay
loamloam

MarshallMarshall--
PoncaPonca

0.60.6 -- 2.02.000 -- 606023%23%silt loamsilt loamMononaMonona--IdaIda

InfiltrationInfiltration
RateRate
in/hrin/hr

DepthDepth
inchesinches

Percent in Percent in 
CountyCounty

Soil TypeSoil TypeSoil NameSoil Name



Soil Compaction at Soil Compaction at 
Development SitesDevelopment Sites

Photo courtesy of constructionphotographs.com



Soil Compaction at Soil Compaction at 
Development SitesDevelopment Sites

Photo courtesy of constructionphotographs.com



Soil Compaction at Soil Compaction at 
Development SitesDevelopment Sites



Soils of Lancaster CountySoils of Lancaster County

0.200.20--0.60.6
0.060.06--0.200.20

00--88
88--3030

WymoreWymore
& Pawnee& Pawnee

0.60.6--2.02.0
0.200.20--0.60.6

00--1414
1414--4848

SharpsburgSharpsburg
& Judson& Judson

CompactionCompaction

InfiltrationInfiltration
RateRate
in/hrin/hr

DepthDepth
inchesinches

Soil Series Soil Series 
NamesNames

ReducesReduces
subsoilsubsoil

infiltrationinfiltration
raterate



Soils of Lancaster CountySoils of Lancaster County

0.060.06--0.200.20
<< 0.25 in/hr0.25 in/hr

00--88
88--3030

WymoreWymore
& Pawnee& Pawnee

0.200.20--0.60.6
<< 0.25 in/hr0.25 in/hr

00--1414
1414--4848

SharpsburgSharpsburg
& Judson& Judson

CompactionCompaction

InfiltrationInfiltration
RateRate
in/hrin/hr

DepthDepth
inchesinches

Soil Series Soil Series 
NamesNames

ReducesReduces
subsoilsubsoil

infiltrationinfiltration
raterate



Overcoming Limited SoilOvercoming Limited Soil
--Deep aeration Deep aeration 
--soil amendmentssoil amendments
--drainage systemdrainage system
--rain barrels rain barrels –– supplemental storagesupplemental storage

Rain Garden WorkshopRain Garden Workshop



Questions?Questions?

TomTom FrantiFranti, Ph.D., P.E., Ph.D., P.E.
Associate ProfessorAssociate Professor

Department of Biological Systems Department of Biological Systems 
EngineeringEngineering

tfranti@unl.edutfranti@unl.edu

Rain Garden WorkshopRain Garden Workshop



UNL Web ResourcesUNL Web Resources
-- NebGuidesNebGuides –– design, plants, installationdesign, plants, installation

--Rain Garden WebsiteRain Garden Website
water.unl.eduwater.unl.edu//landscapeslandscapes//landscapedesignlandscapedesign//raingrdnraingrdn

includes site photos, includes site photos, NebGuideNebGuide links, video links, video 
link, links to additional informationlink, links to additional information

OROR water.unl.eduwater.unl.edu and go to “Lawns, Landscapes and go to “Lawns, Landscapes 
and Gardens” pageand Gardens” page

Rain Garden WorkshopRain Garden Workshop



�� Bermed on 3 sidesBermed on 3 sides
�� 44”” to 8to 8”” deepdeep
�� Level bottomLevel bottom
�� Longest side perpendicular Longest side perpendicular 

to downspout or upslope to downspout or upslope 
�� Ratio of length to width Ratio of length to width 

approx. 2:1 (BUT consider approx. 2:1 (BUT consider 
access for planting and access for planting and 
maintenance (narrower OK)maintenance (narrower OK)

�� Maximum width shouldnMaximum width shouldn’’tt
exceed 15 feet w/slope of exceed 15 feet w/slope of 
8% or more8% or more

Design:Design: Typical Configuration Typical Configuration 



Design:Design: Typical ConfigurationTypical Configuration

��ConsiderConsider ““fitfit”” with existing or future with existing or future 
landscape beds and elementslandscape beds and elements



http://www.socwa.org/Rain%20Garden/rain_g7.jpg

Landscape bed design alternatives







Design:Design: Size CalculationsSize Calculations
�� A rain garden should be designed to A rain garden should be designed to 

handle the runoff from handle the runoff from 90% of rainfall 90% of rainfall 
events (WQv; Water Quality Volume)events (WQv; Water Quality Volume)

�� For Nebraska, *90% of rainfall events are For Nebraska, *90% of rainfall events are 
equal to or less than: equal to or less than: 
�� OmahaOmaha –– 0.85 inches0.85 inches
�� LincolnLincoln –– 0.80 inches0.80 inches
�� North Platte North Platte –– 0.70 inches0.70 inches
�� ScottsbluffScottsbluff –– 0.50 inches 0.50 inches 

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



(from Iowa Rain Garden Manual)



Rain Garden Area Calculation #1 Rain Garden Area Calculation #1 
(from Nebguide G1758)(from Nebguide G1758)

�� Use University of Wisconsin rain garden size factorUse University of Wisconsin rain garden size factor
�� Based on soil type, depth, location relative to houseBased on soil type, depth, location relative to house



Rain Garden Area Calculation #2 Rain Garden Area Calculation #2 
(from Iowa Rain Garden Design/Installation Guide)(from Iowa Rain Garden Design/Installation Guide)

ASSUME WQv OF 1.25 INCHES



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

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

Infiltration rate: 0.25 inches/hrInfiltration rate: 0.25 inches/hr
Roof Area: 1000 SFRoof Area: 1000 SF
Rain Garden Area: ? Rain Garden Area: ? 
0.25 x 24 = 6 inches in 24 hours0.25 x 24 = 6 inches in 24 hours
1000/6 = 167 SF +/1000/6 = 167 SF +/--



Design:Design: Size Calculations Size Calculations 
(cont.)(cont.)

�� Large enough to:Large enough to:
�� Allow water to spread evenly, fairly shallow, drain Allow water to spread evenly, fairly shallow, drain 

away in 24 to 48 hours (12 hours even better)away in 24 to 48 hours (12 hours even better)
�� Hold water w/o overflowing in heavy rain eventsHold water w/o overflowing in heavy rain events
�� Establish a variety of plants for aesthetics, Establish a variety of plants for aesthetics, 

biodiversity and match to conditionsbiodiversity and match to conditions
�� Determine square footage of area (length x Determine square footage of area (length x 

width)width)
�� If larger than 300 sq. ft., divide into smaller If larger than 300 sq. ft., divide into smaller 

gardensgardens
�� See Nebguide G1758 for sizing factor tableSee Nebguide G1758 for sizing factor table


