
Rain Gardens





"When the well runs 
dry we will know the 
worth of water.” 
– Benjamin Franklin 



Water is life



Nature’s First Rain Catchers



1/3 of Root Die Annually





Low Impact Development 
(LID)



How Rainwater Harvesting Works



Complex /Active
Rainwater Harvesting



How to Collect Rainwater

P
P
P



How Big Does The Roof Need To Be?

5’ diameter
Pi  times radius squared
3.14 x 2.5 x 2.5 = 19.6 square feet
19.6 x .6 = 11.8 gallons per 1” rain
4” = Full Tank

32 inches = Filled 8 times/yr



Filled 16 Times!



24 Times



Three approaches to 
rainwater/stormwater management

Cistern managed 

for water supply

Cistern managed 

for stormwater control

AND



Cistern managed for BOTH water supply

and managed for stormwater control or fire protection

For Supply or

Fire Protection

For Stormwater

Or Supply



Simple - distributes rainwater 
immediately



What is a Rain Garden 
(Bioretention)?







Rain Garden in Parking Lot









Rain Gardens



How do I determine where 
the system should be 
located?
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How do I determine where 
the system should be 
located?



How do I determine the size 
of my raingarden?



How do I determine the size 
of my raingarden?



Soil Types

Sand, Clay, Shallow / Rocky

Sand Clay Shallow / Rocky



Wetting Patterns



How do I determine the size 
of my raingarden?



How do I determine the 
size of my rain garden?

3-5 in. deep 6-7 in. deep 8 in. deep

Sandy soil 0.19 0.15 0.08

Silty Soil 0.34 0.25 0.16

Clayey soil 0.43 0.32 0.20



Construction and 
Maintenance



Next Determine the Roof Size

Library Roof Length: 30 feet - Width: 20 feet: 30 x 40 = 1,200 square 

feet

Soil type: silt

Distance from Library: 30 feet

Factor to use: .34

Dam height: 5”

Minimal size: 1,200 x .34 = 408 sq. feet

(Does not include drainage area from 

the ground going into the garden)



Place Flags Around 
Proposed Area



Drive First 
Stake at the 
Highest Point of 
the Garden



The stake at the lowest point is used 
as a benchmark and the level of the 
garden is based on that stake.



Then We Used a String Level and 
Used One Stake as our Benchmark 
And Leveled Everything To It Using 
a String Level



All the Soil Was Built up to the Top 
of the String on the edge at the 
Stakes – And Down 5” Inside the 
Garden Area



Areas Too Deep Were Filled In 
And Places Too Shallow Had To 
Be Dug Down



Finally All the Garden Area is 5” 
Deep and Level Throughout the 
480 Square Foot Area



The Area Between the Downspout 
and the Garden Needs Protection 
From Erosion – Rocks Protect the 
Soil 



Adding Plants – These Are Native 
Tall Bunch Grasses – Notice How 
Spread Out The Water Is

Big Bluestem

Little Bluestem

Yellow Indiangrass

Switchgrass



What plants?

Lowest Zone/ 

Ponding Area

Middle Zone/ 

Depression Area

Highest 

Zone/

Upland 

Area

http://plants.usda.gov







Appropriate Plant Selection



Increase Soil Infiltration

Trinidad Museum



HB 645 – 2003 Texas 
Legislature

• Prevents homeowner associations from 
implementing new covenants banning 
outdoor water-conserving measures 
– Composting
– Water efficient landscapes
– Drip irrigation
– Rainwater harvesting installations

• H.A’s can require screening or shielding to 
obscure view of tanks



Urban Water Budget – Pavement and Rooftop Scenario

ROOFTOP RUNOFF!!

GROUNDWATER??

EVAPORATED
WATER

INFILTRATION??

SURFACE RUNOFF!!



Urban Water Budget – Rainwater Harvesting Scenario

ROOFTOP RUNOFF!!
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Resources
•

•

•
•

http://www.arcsa.org/
http://rainwaterharvesting.tamu.edu/


Thank You - Billy Kniffen




