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Integrated water conservation solutions
Rainwater, Graywater, Drainage, Irrigation

Design / Build
Residential / Commercial



What is Rainwater Harvesting?

 Active VS. Passive
« Rainwater VS. Stormwater



























The Psychology of

Rainwater Collection



Stage 1: Buckets and more



Stage 2: Rain barrels






Stage 3: Multiples



Stage 4: Dress it up






Stage 5: Do it right



Why harvest rainwater?



Largest irrigated crop in US?






Source: Austin Water website



210 MGD

110 MGD

Source: Austin Water website



Progression of Indoor Fixture Efficiency

Indoor Water Conservation Standards
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How to Harvest Rainwater?







Rainwater Math

“1 inch of rain on a 1,000 sq ft collection area
will yield 623 gallons”

inofrain X  roofsqgft X 0.623 gal/sq ft



Rainwater Harvesting Benefits

* Reduces stormwater runoff & provides
solution to on-site drainage problems

» Better for lawn and garden plants
« Simple technology that is easy to maintain

* Recognized as a green building technique



Rainwater Uses

Outdoor water use

- lIrrigation of landscaping and lawns
- Other outdoor uses

Indoor, non-potable water use

- Toilets, urinals, & clothes washing
machines

Potable water supply
- Filtration and disinfection required



System Sizing & Efficiency

* Three considerations:
— Collection surface size
— Storage volume size
— Expected demand

* Three main methods
— Design for Optimization
— Design for Space
— Design for Budget



Design for Optimization

« Use water budgets to identify optimal cistern size



The Importance of Storage Volume

)



Design for Space



Design for Budget

* Most frequent limit for
systems intended for
irrigation only

« Systems can be
expanded at a later
time



“Dry” Rainwater Systems



“Dry” Rainwater Systems

* Pipes drain completely
« Easy system to install and maintain

« Tank must be located close to collection
surface



“Wet” Rainwater Systems



“Wet” Rainwater Systems

* Water remains in collection pipes
» Gutter must be above tank inlet

» Allows any location of storage tank

» Greater collection efficiency



Imagine a P-Trap...



Rainwater System Components

Metal Asphalt Shingles

Clay/Concrete Slate



Rainwater System Components

Gutter or inlet screening

“Your first line of defense”



Inlet Filtration is VITAL



Inlet Filtration is NOT First Flush

* Inlet filters keep large
debris out

* First flush from the roof
carries a higher
concentration of
pollutants

* |nlet filtration + First flush
= Best Practice



Rainwater System Components

First flush diverter

Diverts the initial wash of the roof



Adequate First Flush Amount ??



Roof Water Quality and First Flush

« “Effect of Roof Material on Water Quality for Rainwater
Harvesting Systems — Additional Physical, Chemical, and

Microbiological Data Report” - Texas Water Development
Board, Jan 2011

« Tested 5 different roof types

 (Collected rainwater from 6
events in 2009 & 2010



Turbidity (NTU)

Median (min - max)

Roof type First-flush Tank 1 Tank 2
Shingle 14 (4-41) 9 (3-24) 9 (3-14)
Galvalume® 31 (2-102) 7 (2-30) 7 (2-9)
Tile 26 (5-64) 16 (2-36) 4 (2-9)
Cool 37 (9-105) 7 (2-26) 5 (2-13)
Green 4 (3-15) 3 (3-11) 4 (3-4)
Ambient rain 4 (3-8)
TSS (mg/L) Median (min - max)
Roof type First-flush Tank 1 Tank 2
Shingle 29 (6-123) 30 (6-128) 38 (12-53)
Galvalume® 96 (4-260) 58 (2-87) 33 (20-75)
Tile 95 (3-164) 23 (1-80) 19 (0-37)
Cool 114 (6-238) 76 (6-118) 33 (4-46)
Green 18 (3-84) 12 (3-53) 10 (1-49)
Ambient rain 17 (0-46)




Total Coliform (CFu/100mL)

Roof type
Shingle
Galvalume®
Tile

Cool

Green
Ambient rain

First-flush
2470 (1500-8100)
767 (300-1267)
1680 (1017-5617)
1882 (1683-5450)

333 (13-1233)
550 (340-648)

Median (min - max)

Tank 1
800 (203-6933)
167 (<1-770)
832 (225-983)
917 (130-3750)
12 (<1-1300)

Tank 2
256 (177-733)
416 (117-500)
567 (293-783)
226 (150-867)

8 (7-833)

- TWDB suggests >10 gallons / 1,000 sf
 Ultimately depends on use of rainwater,

roof type, and locational issues




Rainwater System Components

Tank inlet filter and screen



Rainwater System Components

Pump system

Pump sized for demand

Different type of systems:
— Hose bibb only

— Connected to irrigation

— On-demand

Don’t have to settle for
onsite water pressure



Rainwater System Components

Backup water supply

* Auto-fill mechanism
« Manual fill
 Auto-switch

« Remember,
Air gap or RPZ



Rainwater System Components

Water Level Gauge



Metal cisterns



Polyethylene cisterns



Fiberglass cisterns



Corrugated metal cisterns



Pioneer Water Tanks



Rainwater Tank
Cladding



Underground tank
systems



How much rainwater?



« Camp Mabry, Austin daily
rainfall data, 1998 to 2014

» Assumed usage of 50
gallons/day

Scenario #1
* 1,000 sf of collection area

Scenario #2
« 1,700 sf of collection area

Scenario #3
« 2,350 sf of collection area



Collection Area Analysis

* Doubling collection area provided 50,000 more
gallons of used rainwater over 26 years

« Larger collection area gave more opportunities



Collection Area & Cistern Size
Analysis

* Doubling cistern size provided 41,000 more
gallons of used rainwater over 26 years (1k gal

cistern scenario)
« Larger collection area gave more opportunities



Collection Area & Daily Usage
Analysis

* Doubling usage provides for better usage of
larger collection area and larger cistern



Rainwater Incentives

* Austin & San Marcos provide rebates up to
$5,000 for systems over 300 gallons

« Rainwater harvesting equipment is sales tax
exemptin TX

« Hays County gives property tax exemption

« LCRA provides impervious cover credits



www.watercache.com





