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Conserving a Precious F

Rainwater harvesting is the capture, diversion, and storage of
rainwater for use in landscaping, rangeland, and other purposes




How Do We Use Water?

Home Water Use

Toilet

70%
Outdoor
water use
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http://www.cfpua.org/299/Water-Saving-Tips-Tools

Outdoor use is about
60 — 70% (estimates
vary slightly)!

Residential Average Water Use

1%

Clothes

washer
9%

Dishwasher Bath

1% Faucet Leak

1% 6% 6%

Source: American Water Works Association Research Foundation, End Uses of Water
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Because of periodic shortages of water,
Mr. Jefferson installed four cisterns.
They were placed at strategic points
to collect rainwater from the roof and
walkways. Each held 3,830 gallons.

Source: www.monticello.org






Is a conservation practice

Can reduce storm water runoff, and so reduces pollutants
entering water bodies

Rainwater is of superior quality: zero hardness, sodium-
free, and nearly neutral pH (neither acidic nor basic)

When properly managed, rainwater harvesting eliminates
the need for costly treatment and distribution systems

Apart from costs to collect, store, treat, and convey the
water into the facility, rainwater harvesting is free

Texas Water (=
Development Board



iInwater Harvesting
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* Rainwater harvesting may need to be
supplemented with water from other sources,
especially during extended dry periods or droughts

* Systems require regular maintenance after
installation

e Storage systems can take up space around the
house

e Standardized construction guidelines for systems
are lacking

Texas Water (7=
Development Board



Senate Bill 198, 2013-2014: lllegal for a
homeowners association to prohibit:

* |nstalling rain barrels or a rainwater harvesting
YA E

 (Can require screening or shielding to obscure view
of tanks

* Using drought-resistant landscaping or water-
conserving natural turf

e Composting of vegetation
* Installing underground drip irrigation



Impervious Surface Causes Increased Runoff

25% shallow s
infiltration :

Natural Ground Cover

40% evapotranspiration

30% evapotranspiration
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25% deep
infiltration

10% shallow
infiltration

| 5% deep

* infiltration

75%-100% Impervious Surface



Potential Rainftall Collection Volume

For every 1” of rain:

— Each square foot of a collection surface footprint
generates about 0.6 gallons of water:

Total Gallons H,O = Square Feet of Footprint X 0.6 Gallons/ft?

~ln other words™

— Each 2,000 square feet of collection surface generates
1,200 gallons of water




Average Monthly Rainfall in Bellville
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Monthly Rainfall Coll /2,000 ft* in Bellville

Ave. Monthly Catchment Collection Amount
Rainfall (in)  (ft?) Gal/ft2 (gal/month) in tank (gal)
January 2.8 2,000 0.6 3,360
February 2.9 2,000 0.6 3,480
March 3.3 2,000 0.6 3,960 18,840
April 4.1 2,000 0.6 4,920
V1Y 4.1 2,000 0.6 4,920
June 3.5 2,000 0.6 4,200
July 2.3 2,000 0.6 2,760
August 2.5 2,000 0.6 3,000
September 3.5 2,000 0.6 4,200
October 3.5 2,000 0.6 4,200
November 3.5 p 0 [0]0 0.6 4,200

December 3.2 2,000 0.6 3,840 =



| Average of Monthly Rainfall in Bellville (gal/ftz) |
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What Can Fall on Your Roof?

Protect water quality
from the beginning to
avoid clean-up later




e Subdivision restrictions?

* How much water can | catch from my roof?
* Estimated cost of tank/s?

* Can | afford a tank | will be proud of, or do |
need to hide a less expensive tank?

* |s storage available under a porch, patio or in a
basement?
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Form vs. Function
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Functional considerations only, or are aesthetics also important?
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Rain Barrels

“Gateway Drug to Rainwater Harvesting”



Miaking @ Rain Barrel

* Recycled food grade plastic containers, wine barrels, etc.
* Clean
* Supplies needed:

— %" brass faucet with male threads

— 1” paddle bit to drill hole

— Silicone or Teflon tape to seal threads

— If thin-walled barrel, add electric conduit nut on
inside and tighten or bulkhead fitting

e Drill hole about 4” from bottom, cover threads and
screw in faucet and attach nut on inside if needed

18
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—\ o | Nicely painted barrel with small
o m——— overflow but directed towards
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— R plants.

Other shapes and materials
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Color of the tank affects the temperature of the water and
the amount of algal growth 2



Screen Out Mosquitoes and Trash

e Use window screening or other fine mesh to screen water

— If open top, screen whole top
— If with lid:

* Cut hole in the lid and screw down screen
e Cut 6” round hole in top, insert 1 gal planting pot with:

— Screen glued into bottom

— Rocks filling pot half way up

— Insert thicker vent screen or something similar

— Make sure overflow doesn’t open water for mosquitoes
- Add mosquito dunks if there is an issue

23









e
Lomponents

RootT and
Collection Surta

Conveyance

pS ana
Pressure lanks

Primary Filtration

Founaation tor
lank




on tor Tan

* Soil type — trenching, leveling, digging

e Elevation — gravity flow or use pump to storage tank
* Distance tanks will be from the house

* Distance to electricity, filters, freeze protection

* Smaller size tanks | could install myself

* Type of foundation under the tank (consider size)

 Underground or larger, specially designed tanks may
require excavation or a professional

27
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Footprint of the Collection Surface




conveyance
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Dry System
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Materials: vinyl, seamless aluminum, galvanized steel,
stainless steel, copper

Slope toward the downspout 1/16”per 1’ to 1/16” per 10’

Tilt out 72" to prevent water seeping into the walls

Expansion joints for runs over 40’
Hangers every 3’
Use splash guards in valleys

Number of downspouts varies with size and surface area —
1 per 1,000 square feet surface

1 square inch of outlet per 100 square foot of roof surface



Sizing Gutters

e Should be sized to adequately move rainwater runoff
from a 100-year storm

* Generally, should be at least 5 inches wide

Downspouts
* Provide one square inch of downspout area for every 100
square feet of roof area

 For example, a 2" x 3” downspout (6 square inches)
can accommodate runoff from a 600 square foot roof

e A3"x4" downspout (12 square inches) can
accommodate runoff from a 1,200 square foot roof

 The same rule can be used for circular PVC piping



Gutter sloping
wrong direction.
Downspout on
the other end.



________________________________________________________________
Non-traditional Downspouts
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Government Canyon
State Natural Area,
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San Anton
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ith a slope of 2" per foot can serve an area almost 2
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Piping for RWH

— PVC — external threads - male

— Metal — internal — female = best
— Brass—preferred over steel

Teflon tape — same direction as
external threads (joint compounds
not recommended)

Never use gray pipe to carry water
Never use white to carry electricity

Always use purple pipe for
nonpotable water

PVC to metal threaded — often leak = T




©
)
e
—
)
)
u
o




Primary Filtration

e Leaf screens
o Downspout filters

e Strainer baskets

o« Self cleaning filters
o First flush diverters




Screens and Gutter Guards

Downspout Screen
Gutter

—— Downspout

Downspout
Screen

Downspout

Downspout
Screen




First Flush Diverters

First flush of contaminated water is Once chamber is full, fresh water
diverted into chamber flows to tank

Water flow
from roof ; Ball seals
chamber off

Diverted Water

PVC Stand Pipe
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Tank pads — level, no rocks or roots

e Sand, fine gravel, soil

e Do not let the base underneath the tank wash or
erode away due to overflow

Gravity feed from the gutters, or

Collect into smaller storage and pump into larger storage

Longer distances — more resistance/friction; larger pipe
needed

Larger tanks may require cement foundation
o Jurisdiction of local ordinances

_ A4 _J b 5 .
BV —ar’@T O Ve
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Tank Support

Foundation needs to be strong and safe
Water weighs 8.3 pounds/gal
3000 gallons = 24,900 pounds
Water Pressure= .4 pounds/column foot
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Coptured Rainwater




Well constructed and water tight
Food grade plastic liner for potable water
Size: how much do | need and how much can | collect?

Cost: S .35 (maybe) m# S2.25+ per gallon collected




Water Going In and Out of Tank

* Inlet —side or
top or bottom

Overflow

e Qutlet -4 inches
from bottom

e Overflow - side
near top

Floating

* |Inspection port

* VVent
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Basket

Types of Calming Inlets
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Overflow Pipe

* Allows water out of the tank when full
instead of backing up into the gutter

* Should be same size or larger coming
out of tank than the inflow pipe

* Should be covered to prevent animals
seeking water
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www.rainwaterpillow.com










T T Tl T T
T e A, W

T XN B ey,
N W TR0 5 e Y
R

>

Vol s

of 7 F FMabal J 4




\\.}!\:&gl
) :

o

e




Built in Angleton
in 2006, this
system survived
when Hurricane
lke hit Galveston
in 2008.
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Ine"tank is hidden behind the cedar

picket fence. A pressure tank and pump are inside the building.






Water storage in
concrete while the top
serves as a patio

‘ iimllllllllliiiiiiiiiimnw/ e iy

uullllllllllulnlll i’llll







Hiding I'hose Tanks

2

ALL IN! Red arrow indicates water intake from roof through
pre-filter. Yellow arrow is conveyance line from roof. Green -
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enters this " = e
tank first :
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- Same Location as Previous S

Finished installation under grass and 'patio is 14,400 gallons



Installation of Below Ground System
e Two 2,500 gallon Norwesco tanks

 WISY filter and Grunfos pump




ARCSA

AMERICAN RAINWATER CATCHMENT
S SYSTEMS ASSOCIATION










onal Tank Options

2 Watering trough
substitute for
rain barrel

* Lower profile,
yet more water

77
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“recautions

A RMLF
STI0 Brighton Boslevand 230 Batow Municipal Alrport
Commerce City. CO 80022 Bartow, F1. 3383
Phone: 303-227-9300 Phonc: §63-534. 1766
Fax: 303-227.9308 Fax: 863-531.0629

RMIG RMLI
17038 South Figueroa Street 716 North 11th Avenue
Gardena, CA 90248 Caldwell, ID 83605
Phane: 310-327-5401 Phone: 208-454.9271
Fox: 310-323.9567 Fax: 208-454.089

f Rotonics Manufacturing Inc.
DO NOT ENTER THIS TANK.

This tank may contain toxic chemicals or fumes. 24
Refer to OSHA confined space entry procedures.

LIMITED TANK WARRANTY AND INSTRUCTIONS LABEL

iset ks manufactured by RMI will be free fros
MI) warrants to the original purchaser that all tan! : n
B e F oo ot b () yons ot e o s o by excgption of D.OT. tanks
doparep scriel iy Ths Glido kit Regsia waier tanks aiso iava s five (5) year warranty: 1f s original purchaser 1s
. 5o varuy will oxtend 1o o oiginal prchaser from the diontes
an authori
H  not limited to the following: .
B iliihe chemia st uble i by the resin manufacturer, Specific tanks require
i i e uers responsibility to check requirements ;
:,M' B Vei L i e accidery egligeics, iransi dasnage, unaniostoed alterations 10 the product, excessive
2, arranty %
4 . or abnormal use. ;
i vy i i o repa ratRMYS option, replacement of defective product or part thereof
B i i ey oy e ML writing of the defects within the
i :; period and items in question are prompily delivered 10 is point of manufacture at RMI' option. Tranéportatan,
warran .
charges are to be prepaid. .
4. Warrany does ot coverlos o product through eakage, damages f injury o persons or propery caused by leakage, o
; ential and liquidated damage: )
i Tnk 5‘:.’:15;?;5;?/]”" B ot el otk et el before using,
is
physical properties,

o 9

load by lifting o rolling down ramp.

‘1;., A 1’35 al:'.‘.: .:u|zng torch close o tank. Do not put next 1o exhaust, Excessive heat will destroy the
o

Rinse well before and afier each use, and before filling with a different solution.

il Con Bottom and D.O'. anks must be supporcd by Manufacturer'sapproved cradies
T s ool oo s siooay, o level, st st Sand o fine soil is satisfactory
T s s ccondary support and must not be carried by the
e ceior b e adapter and any rigid piping installations,

Sf.ifif;«.h" s bl o e of agricultural orindustrial chemicals if not on Chemical Resistant

ilable Upon Request). >
Rl o B www.rotonics.com




Underground Tanks are Upwardly Buoyant

Buoyant force (lbs) = Volume of underground tank
(cubic feet) X 62.4 pounds per cubic foot

— 200 gallon tank divided by 7.5 gallons per cubic
foot = 26.7 cubic feet

—26.7 x 62.4 pounds/cubic feet = 1664.2 pounds
of buoyant force

— Reinforced concrete weighs about 150 lbs/ft3

79



434 pounds/column foot

ight of 1 gallon =

Water pressure

34 pds

3.

We







Centrifugal 230VAC  Submergible Piston Pump 115 VAC

' - —————
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 May need intake screen
 May need to divert some water back to reservoir to cool
pump (prevent deadhead)
e Consider pressure
- Loose 1 psi for every 2.3 feet of head
- Drip irrigation may require certain pressure (25 psi)



1. Pass water through a 50
micron filter, and then
through

2. Two 5 micron filters, and
finally through a

3. UV (ultraviolet lamp)
filter




Texas A&M University website:

Healthy Lawns and Healthy Waters website:

Texas Water Development Board website:

American Rainwater Catchment Systems Association
website:
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http://rainwaterharvesting.tamu.edu/
hlhw.tamu.edu
https://www.twdb.texas.gov/innovativewater/rainwater
http://www.arcsa.org/

