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Appendix A

Rainwater Harvesting System Components

This appendix describes passive and active rainwater
harvesting techniques and components. Passive
rainwater harvesting, using such techniques as site
grading and permeable surfaces, diverts and retains
stormwater so that it benefits the landscaped ele-
ments of a site. Active rainwater harvesting not only
diverts the stormwater, but also stores it for later use:
it makes use of such features as architectural ameni-
ties, first-flush diverters, and storage systems. The
appendix concludes with examples of hand-
constructed tanks from Uganda and Sri Lanka,
Details provided in this book are meant to be start-
ing points for any system: individual systems and
components should be customized for specific sites.

Passive Rainwater Harvesting o

Using proper techniques, both on-site runoff and
off-site flows can be harvested using passive means,
Planning for this type of harvesting requires an
integrated design process where all team members—
including the owner, developer, engineer, architect,
landscape architect, contractor, and maintenance
personnel—work together to attain effective har-

vesting. The following pages describe and illustrate
various techniques that can be used. "

Passive rainwater harvesting starts by managing
stormwater at the top of the watershed. A project
might have multiple watersheds within its bound-
aries, all of which can assist in slowing and spreading
the stormwater. Proper site grading can make maxi-
mum use of watersheds,

Rainwater will erode less soil and percolate more
when its velocity is reduced and it is spread out over
a permeable surface. There are numerous ways to
slow and direct stormwater, including microbasins,
swales, French drains, rain gardens, permeable pave-
ments, and curb and road grading design. To prevent
the possible destabilization of sloped areas, it js best
to consult an engineer if any of these techniques are
used on or adjacent to slopes over 10 percent.

Microbasins are small catchment areas that are
best for low volumes of stormwater. By slowing
stormwater, they allow infiltration rates to increase.
They can be located in a line or in an alternating pat-
tern that allows overflows to be repeatedly slowed to
allow additional infiltration. The microbasins can be
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Appendix A

tree wells, planter islands—with curb cuts allowing
stormwater to enter—or just small depressions next
to a path or drive.

Swales are small depressions meant to slow sheet
flow and to allow longer standing/infiltration peri-
ods. They are best for low to medium volumes of
stormwater, Swales can be located next to sidewalks,
paths, and driveways—typically they direct storm-
water towards vegetation and away from buildings.

French drains and rain gardens are designed to
absorb stormwater rapidly from the surface. French
drains are lined transport channels that lead to
below-grade storage or infiltration areas. Rain gar-
dens are landscaped areas that are designed to direct
stormwater to a central storage or infiltration area.

Permeable pavement can also be used to slow
stormwater and allow more infiltration to occur.
Streets, patios, sidewalks, crosswalks, and parking
Jots can consist of pavers that allow stormwater to
pass between them to a sand or gravel sub-base that

Passive rainwater harvesting: curb cuts on a commercial Passive rainwater harvesting: curb cuts at entry drive leads to a natural soil sub-base material.
site aliow runoff to enter landscaped area. aflow runoff to return to desert vegetation.

Finally, passive rainwater harvesting techniques
can include the grading of a site to allow stormwater
to pass over or through curbs to enter depressed
planter islands in parking lots or adjacent landscape
tracts. Sidewalks and driveways can be graded
towards a landscaped area instead of towards a
storm drain.
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Alternating microbasins

Vegetation planted in
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l.andscape option 1:
turf perimater to act
as a filter strip,

with a naturalized
landscape planting
over the rain garden

Landscape option 2:
turf entire area,
including cver

rain garden

Underground stone
or crate stormwater
storage

1 foot wide
stone trench

Perforated
drain pipe

Riser with grate I

‘Stone filter strip around grate

Rain garden, plan view
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Turf or native
vegetation

Turf filter
strip where
appropriate

Topsoil

ST

Stone trench, fitter fabric
all sides, used to slow
and filter inlet to below-
grade storage and
infiltration chamber

2- to 3-{oot clean stone
infiltration chambet with
filtef fabric on all sides

River rock

Turf filter
strip where
appropriaie

Sidewalk

Riser with round
?rate {wrap
abric over grate,
riser allows
faster drainage
to reduce
pending or
standing surface
water)

Rain garden, saction with natural stone

Turf or native
vegetation

Turt filter
strip where
appropriate

Stone trench, filter fabric
all sides, used to slow
and filter inlet to below-
grade storage and
Infiltratiocn chamber

2 to 3 feet of crate-like stormwater
storage or infiltration chamber with
filter fabric on all sides ar a polyliner
to create a storage chamber

River rock

Turf filter
strip where
appropriate

S
74 Riser with round

43
rate {wra;
1 g e

abric over grate
i riser allows

fasler drainage
to reduce
ponding or
standing surface
water)

Filter fabric —
all sides

Rain garden, section with crates




Concrete pavers
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Rainwater Harvesting System Caomponents

Maintenance of Passive Rainwater Harvesting Features
1. Keep microbasins and swales free of debris while maintaining surface mulch.

(Mulch reduces evaporation.)

2. Block and/or repair any erosion trails that develop at overflows and spillways.
3. As plants grow, expand basins feeding them to encourage wide root development.
4. Supplement rainwater system with irrigation until plants are established, then

wean plants off irrigation water.

5. Fine-tune landscape contours to control spillways, aesthetics, and functionality.

6. Inspect site before and after each rain event.

7. Inspect rain gardens for failure or unwanted erosion prior to and after each rain
event, Maintain clear riser grates and stone trenches.

8. Sweep permeable pavers with a street-sweeping machine every three to five years;

follow manufacturer’s guidelines.
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Following are three biank warksheets to be used in
calcufating runoff quantities, landscape irrigation
requirements, and a water budgst,

RUNOFF WORKSHEET

Month Areal Area?

January

February

March

April

May

June

July

August

September

October

November

December

Total Monthly
Gallons

Formufa: Area of Amount of Catchment
Catehiment Rainfail Efficiency
Sq. R, in Feot
(Length x Width) X (lnches/12) X (%) X

20



Rainwater Harvesting System Components

LANDSCAPE IRRIGATION REQUIREMENTS WORKSHEET

Numher Total Annual
Plant Type of Plants Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nov Dec Galtons Per
Per Type 31 Days 28 Days 31 Days 30 Days 31 Days 30 Days 31 Days 31 Days 30 Days 31 Days 30 Days 31 Days Plant Typs

Tree 25'D

Tree 15D

Shrubs 3'D

Shrubs 5D

G.C.3D

G.C.1'D

Total Monthly
Gallons

Formula: Multiply number of plants times water quantity and frequency required
for specific plant type to attain gaflons required per specific month.

0 = Diameter of canapy, G.C. = Groundcover
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NONPOTABLE WATER BUDGET WORKSHEET

Itrigation requirement  IFrigation requirement
Total landscape Runoff minus Excess runoff from storage from municipal supply
irrigation requirement Available ronoff landscape irrigation to storage Accumulative {Required to supplement {No rainwater in
Month for established plants supply requirement {Not used each month) storage irrigation requirement) storage tank)

January o

February

March

April

May

June

July

August

September

October

November

December

Total Monthly
Gallons
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Rooftops, Gutters, and Downspouts

Rooftops, gutters, and downspouts can capture and
direct rainfall and protect buildings from water dam-
age. Gutters and downspouts also transport rainwater
away from sensitive areas such as doors, walkways,
and protected soils. Gutters are typically only used on
residential buildings, but downspouts are used on
both residential and commercial buildings.

When buying metal gutters, the thickest metal
available and primary or virgin materials should be
chosen; secondary or recycled materials are often
inconsistent in thickness and may contain dissolvabie
nonpotable substances. Thin materials may be dam-
aged or crushed by falling branches or ladders that
are leaned up against them, though damage through
maintenance can be avoided by careful use of ladders
and other maintenance equipment. Vinyl or plastic
gutters are susceptible to damage by maintenance
equipment, but are impervious to rust and rot. Viryl
gutters can become brittle in extreme hot and cold
climates. Steel and aluminum gutters are the most
common materials used in residential systems.
Galvanized steel gutters are the most economical
choice and are stronger than aluminum gutters, but
they may eventually rust. Stainless steel gutters,

Rainwater Harvesting System Components

though they are the most expensive, are the strongest,
remain rust-free, and maintain a high sheen for years.

All gutter sections should be attached to down-
spouts via drop outlets and should have end caps
and corner pieces. Individual gutter sections can be
connected or joined with snap-in-place connectors.
Joining two sections of gutter together always allows
a potential spot for leaks: the use of seamless or con-
tinuous gutter will help to eliminate this problem.
Gutters come in numerous shapes, sizes, and colors.
Downspouts are typically round or square and can
match the gutter color.

Gutter covers and protectors defend the gutter
from potential clogging and sagging due to debris
weight or standing water caused by items that may
enter the gutter, such as plant materials, animals, or
toys. They can be found in numerous forms, including
snap-on screens, grates, louvered (stepped or slotted
filters), and helmet-like (which allow rainwater to
enter through a thin linear slot between gutter and
cover). One final note: copper roofs are not sug-
gested for any type of collection systems and galva-
nized roofs, which contain zine, are not appropriate
for potable collection systems.
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Maintenance of Roof Gutters and Downspouts

1.

Conduct a visual inspection of gutters and downspouts every six months to ensure that
all clips and brackets are secure and are not broken. Any broken or missing components
should be repaired. Check slope of gutters to maintain positive drainage.

. At six-month intervals remove accumulated debris and clogs. Where vegetation over-

hangs gutters, inspect them every three months for leaf accumulation, rust, and mold.

. Inspect gutter system before and after each rainy season.
. Trim trees and vines away from gutters to maintain a minimum 24-inch clear zone.
. When gutter covers are used, inspect to eliminate any openings that may allow birds or

other animals to enter and build nests. Inspect all cover clips to ensure the guards will
not collapse and cause a blockage in the system. Inspect gutter cover for debris accumu-
lation; dry accumulated debris may become a fire hazard and must be eliminated.

. Downspouts and outlets located in landscape areas should be inspected every six

months to ensure that splash pad placement is correct and that there is positive drainage
away from the outlet and adjacent buildings; maintain a minimum of 2 percent slope
for the first 5 feet. Check for animal inhabitations and clogs. Check landscape growth
every two weeks during growing periods to protect from overgrowth, which could
obstruct positive drainage.

. Flush gutters and downspouts once all debris is removed to wash away any remaining

dirt or materials.

. Keep subsurface drains clear of debris. Remove all accumulated mud or dirt that could

enter drainage system.
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Shingles

Guiter protector

Shingles

Waedge over
downspout
stops debris

Gutter / Gutter
[
Gutter clip Downspout
Gutter Gutter wadge
Vinyl screen Shingles
" protector with
Shingles  vinyl-coated Shingles Shingles Helmet
Smoath gutter fiberglass mesh protector
protector Louvered with small
Gutter protector perforations
clip Panel 7 Panel i
f anel installed
- installed Panel installed =T - Pane = under top layer
?op gyer under top layer ot of shingle
of shingle of shingle tc;p Iayelr
of shingle .
; Fascia board Fascia board
- Fascia board |_-Fascia board
Y
Gutter Gutter Gutter

- [ Soffit

Soffit

T sofiit

Soffit

Snap-on gutter protector

Perforated gutter protector with mesh screen

Louvered gutter protector
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Downspout
/ from roof gutter

Screen
; i Debris swept H
Ausﬁrahan Leaf Bealter Raln.Hea(‘:I N away by incpoming Downspout Fl]ters
A high-performance rain head with adjustable elliptical rainwater

primary screen. Contains interior stainfess steel low- Downspout filters such as the Leaf Beater and the
flow-rate secondary screen for use when connected to 3 .
o i aves tank o cistern Leaf Eater pr.owde a slecond chance _to capture and
Source: Adapted froim Environmental Conservalion Planning remove debrls that mlght enter a ranwater Storﬂge
and Constltancy Ply. Lid. 1999 T .
system. They can be used inline prior to a roof washer
or first-flush diverter. First-flush devices isolate the
Downspout first runoff from a catchment surface while allowing
/ from roof gutter the additional runoff to pass by. They can use float-
ing balls, sinking balls, flaps, or can be based on the

capacity of a vessel.

Maintenance of Downspout Filters

1. Clean filter with warm soapy water or rinse well
every three to six months.

2. Check that the drop from gutter remains vertical.

Screen
Check to ensure bulk of water is landing centrally
Debris ; i
. , . Screen cli and towards the back of the leaf and debris filter
Australian Leaf Eater Rain Head pushed aside ps
A high performance rain head for heavy rainfall areas— b){ Incoming screen.
also used as a debris-removing device in urhan areas rainwater To cistern 3. Check for any obstructions and signs of damage

Contains primary and secendary screens.

Source: Adapted from Environmental Conservation Plarming
and Censtiltancy Pty. Lid. 1999

to the leaf and debris filter.
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Typical stand-pipe first-flush

Source: Adapted from Environmenial
Conservalion Planning and Consultancy
Ply. Lid. 1999

First-flush Devices and Roof Washers

First-flush devices range in size to meet the demand
of the rainwater catchment system. These diversion
devices can be part of the downspout, be separate
from a tank or cistern, or be attached to a tank or cis-
tern. They can be below grade for large stormwater
collection systems where the harvested water is used
for nonpotabie systems such as landscape irrigation,
carwash supply, or toilet flushing. The size and vol-
ume depend on the amount of water being diverted
to a storage system and the ultimate use of the har-
vested water, For any first-flush diversion device to
work efficiently—especially for potable systems—
the contaminated water must be sealed off so the
rainwater flowing on to the storage cistern(s) does
not siphon off the contaminated water from the
first-flush device chamber.

Rainwater Harvesting System Components

In-feed from roof _/
Tee junction /

-

= b7
. =
cannection to tank

. Chamber seat
Pipe bracket

Floating

Diverter chamber __ | sealing ball

Filter screen

Wall / post
bracket

Chamber cutlet

Screw cap with

O ring seal
Flow control valve .
—— Hose connection
Australian first-flush
Source: SaleRain 2003 Source: Adapled Irom Environmental Conservalion Planning
and Consultancy Ply. Lid. 1999
Guidelines for residential first-flush quantities
Rooftops of 1,000 square feetorsmaller. . ............ ..o oL, 5--10 gallons
Rooftops of 1,000 square feetorlarger ................... 10 gallons/1,000 square feet

Guidelines for surface catchment or for very large rooftops
Rooftop or surface catchment of 43,560 square feet or larger............... 500 gallons
{1,000 gallons if surface contains excessive soil, dust, or debris). Multiple first-flush
devices instead of a larger first-flush may be required depending on slope of the catch-
ment surface and time required for rainwater to reach the first-flush device.
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[
To cistern /‘
Valve _/
seat

To drain

Downspout from gutters

Downspout
from gutters
Baffle plate " Downspout
- = Stainless from gutters
Adjustable shaft, steel screen
whose shorter stretch Diverter outlet Tee junction Elbow
distance allows Ball seal  c——] [
adjusting the first- S Ball seat
flush quantity . ~ Floating
SafeRain first-flush Floating ball O sealing ball
unit waterproof elastic seaﬂs cbtajmfbfﬁr /\ S B
when it is full. _4 A
Rainwater fills holes in Additional water Cistern Diverter \ .
the ball, making it ) is diverted to Diverter chamber _ To cistern
heavy, thus stretching cistern. chamber it ! )
the elastic and closing Screw cap B
the valve seat. After Screen —I and hose \ P
the rain stops, the screens Irrigation

rainwater leaks out of
the ball and the elastic
returns to its original

position.

to direct first-flush
to landscape area

Regulator
Va[ve/

Garden hose fitting

/ hose
Drip irrigator \ }

Baffie first-flush

Source: Adapted from SafeRain &2003

Downspout
from gutters

To Cistern

= P

Divertery! =" |

Bad Iocation:T

Gravity forces clean
roof water into
diverter and allows
some mixing to occur
prior to continuing on
to cistern.

9

o

Optimal location:
Gravity holds first-
flush in chamber
as clean water
continues on to
cistern.

First-flush location without a self-sealing device

Floating ball first-fiush

Source: Adapted from Environmental Consarvation Planning
and Consultancy Ply. Lid. 1999

First-flush diverters should operate on a predeter-
mined and set volume and the contaminated water
should be sealed off from the flow of clean water.
First-flush diverters that operate on an estimated
open flow rate are typically accurate enough to guar-
antee that most bacteria have been flushed from the
roof prior to closure. Since the goal is to not waste
valuable clean water, the most efficient and safest
way to ensure that the appropriate amount of water
is diverted is to assess the contamination on the roof
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Typical stand-pipe first-flush
Source: Adapted froin Environental Conservation Planning
and Cotisuliancy Ply. Ltd, 1999

and calculate a diversion amount based on that
assessment. A set pre-sized diverter chamber with a
free-floating ball and seat incorporating a flow con-
trol release valve is the optimum diversion unit. If
the water diverter does not have a self-sealing device,
it is best to have it drop off a horizontal length of
pipe away from the downspout so that the roof water
does not drop directly into the water diverter and
pick up contaminants as it travels to the cistern.



Rainwater Harvesting System Components

Bolted ring and Graded basin ) Maintenance access
grate cover or paving 3 malnLentance
access hatches &
Manhole cone RS &»\f\g\g\/\’\;\ %/\g\%’\@
; ; RN SN
Vegetalion and fivaling RO 4
Stabilized Ny debris is trapped in k X
backfil"’(\\ v \\‘\\///\ ) elevated baskets 7 0?", Access ladder
X \" %t Pureflo debris X
From roof S B shield ez N
downspout = S AN \,,\\\//\\\/7\\ >/5\<\/3® },f\*f
/1/§/) =y To clstesn .;ﬁ&’\/ W NS Outlet to .
Absorbenl 22 A Stormwater inle storage == Outlet to storage
hydrophobic %Y PPN Gonnector e or storm sewer
petro-chemical 33 BN pipa o T or storm T
sponge X X4 P oy Sewer 5
N O LA 4
Concrete slurry - Precast liner (S S W ,,q,/\\/;/\\\: \///:\}
7 NI M - Sl TR
G 4“///‘\//-/\‘{/\/\\/’?//\?\ ;:rrrl?':\?r‘)rge?rr}fti rst-flush
Heavier sed|men.t is where floating debris
separated out by falling is captured and
f :
Rock ’?\//A\//\’ to bottor of chambers sediment drops out
Below-grade drywell first-flush conversion {for nonpotable use) Below-grade stormwater first-flush {for nonpeotable use) Below-grade stormwater first-ffush (for nonpotable use)
Source: Adapled from Suntree Technoiogies 2003 Source: Adapled from Stormceptor 2001

Maintenance of First-flush Devices and Roof Washers

1. Contaminated water in the first-flush device should be drained either manually or automatically after each rainfall event.

2. Check for clogs and working ability of roof washers prior to rainy season.

3. If device is not self-cleaning, check roof washers immediately after each rainfall event to empty any standing water.

4. Large below-grade systems should allow evaporation or infiltration of first-flush water,

5. If petroleum absorbant pillows are added to first-flush chamber they should be evaluated for saturation/absorption capacity
cvery year to evaluate quantity of materials washed off the catchment surface to the first-flush device. Multiple petroleum
pillows may be needed; follow manufacture’s guidelines.

6. Large first-flush devices should be evaluated yearly for sediment and debris content and cleaned if needed.

7. Debris shields and vegetation traps should be evaluated to guarantee unrestricted flows prior to rainy seasons.
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Downspout Diversion to a Rainbarrel or Rainchain

Rainbarrels collect rainwater for nonpotable uses.
Even the lightest of rainfall can fill a rainbarrel.
Rainbarrels should have a top mesh screen or a plas-
tic lid to act as a barrier to mosquitos. Even with bar-
riers, insect eggs may enter a barrel with rainwater that
has been sitting on a catchment susrface or in a gutter
for a period of time. Mosquito dunks can be used in
rainbarrels as well as in a cistern to kill mosquito larva.

Maintenance of Rainbarrels and Rainchains

It is recommended that gutter guards or protectors
and Jeaf screens be used prior to rainbarrel storage.
Rainbarrels should be equipped with overflow out-
lets, hose connections, possible multiple barrel
attachment devices, and a drain plug and should be
placed on a stable foundation.

Rainchains should be securely attached to the gutter
and, in potentially windy areas, attached to the ground.

1. Check rainbarrel before rainy season to ensure overflow is clear and directed

to the appropriate location.

2. Check rainbarrel before rainy season for leaks and cracks and check all

connection hoses for wear,

3. Check rainbarrel top mesh for holes and debris accumulation. Remove all

obstructions and replace torn screens.

4. Add mosquito dunk as listed by manufacturer for capacity of rainbarrel.
5. Regularly inspect rainchain connections at gutter and ground level for wear

and tear and to guarantee positive drainage.

6. If rainchains are leading rainwater to a subsurface drain, inspect drain inlet

for debris accumulation.

7. Inspect splash pad for proper placement and positive drainage away from adja-

cent buildings.
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Rain ¢cups

Rainchain/rain cup ground connection

Gutter with
downspout removed

Copper wire inserted into
downspout drain hole

V-shaped bars hang
from straight bar in
cup above

Patio or sidewalk
l surface

.; \ ’\}j‘ .
Chain anchored in concrete

Compacted soil

Pipe to below-grade storage
{or gravel can be continued to
landscape to create

a French drain)

Flexible downspout
Removable debris screen

Safety grid at top

prevents children
or pets from entering

Linking pipe,

which also

functions as

a drain whe

removed
Garden hose

Overflow tubes to
adjacent landscape

Gutter with
downspout removed

Copper wire inserted
into downspout

) drain hoie
River ) .
rock Rainchain
Gravel

Patio or sidewalk
i surface

.,\\.\'- \//S .,! o ./\’%‘ G
NN Z2¢'Chain anchored

G In concrete
Compacted soil

Pipe to below-grade storage

(or gravel can be continued

to landscape to create

a French drain)

Rain cups

Linked rainbarrels

Rainchain ground connection
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Three black poly water storage tanks,
2,340 gallons each

Storage Systems

Cisterns and tanks on the market range widely in size
and material. No matter what type of storage system is
selected, the base or footing must be level and com-
pacted. Steel tanks, which contain liners, typically
require a concrete base. Concrete, fiberglass, or plastic
tanks do not require a concrete base or a liner. Some
sites will not accommodate large storage units below
the elevation of the structure or surface receiving the
rainwater and therefore require a smaller storage unit

Maintenance of Storage Systems

from which the initially harvested water can be
pumped to the main units.

Tanks and cisterns are not meant to be airtight.
Some venting is required to allow pressure adjust-
ments in the storage system. Below-ground tanks and
cisterns must be able to withstand surface loads.
One-piece units should be tested for leakage prior to
installation. Permanent-access ladders to above- or
below-ground tanks and cisterns are optional.

1. Inspect all inlets and outlets before and after each rain event to remove blockages or repair

broken parts. Clean any and all screens.

2. Inspect all access lids to ensure seals are tight enough to deter insects and animals.

(o8]

. Inspect above-grade tank sides for darnage and leaks. Repair any problem areas.

4. Check foundation/base for any settling or cracking, initially after each rain event, eventually

on a yearly basis.
. Check all seams for leaks.
. For potable supplies, check water quality monthly.

co ~1 O W

. Maintain mosquito control if mosquitoes are breeding.
. Empty below-grade tanks periodically (every 3 to 5 years) to check for leaks, waterproofing

damage, and any structural damage. Checking at the lowest storage point may also be efficient.
9. Check all pumps and other working equipment-—such as alternative water supply on/off
switch—every six months to guarantee working condition.
10. Maintain air gap if alternative water source is used to fill tanks or cisterns during dry periods.
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Rainwater Harvesting System Components

Masquito Downspout
dunk from gutters
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|

Fillered wash water to be
reused in wash process
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Carwash reclaim pit
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Ultraviolet light filter

Potahle Water Treatment Technologies

Hatvested rainwater can be purified for drinking on the catchment surface, gutter, and downspout
water supplies. An initial water test must be con-  materials. Below are typical water treatment tech-
ducted to evaluate harvested water content. As men-  nologies; additional steps and filters may be required
tioned earlier, the rainwater content will be dependent  for various systems.

Absorption:
Ultraviolet light:

Reverse osmosis:

Distiller:

Ozone:

Carbon filters provide absorption.

Ultraviolet light disinfects water by reducing the amount of heterotrophic bacteria
present in the water.

Water passes from a more concentrated solution to a more dilute solution through
a semipermeable membrane. Most systems should incorporate a cyst and particu-
late pre- and post-filter in addition to the membrane.

Water is heated to the boiling point and the water vapor is collected as it condenses,
leaving many of the contaminants behind, particularly the heavy metals.

Naturally occurring allotrope of oxygen has the highest oxidation potential of all
available oxidants. Inorganic and organic materials can be oxidized by ozone more
rapidly and at lower residual concentrations than by other chemical means. Ozone is
typically aspirated via high efficiency injectors while the cistern water is circulated
through a side stream contacting system or through a bottom of cistern diffusion grid.

There are two styles of water treatment:

Point-of-entry system

Point-of-use system
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Water is treated prior to entering the building.

Water is treated for single use, such as kitchen or bathroom, and can include the
following systems:

Bottled water ' Pour-through products or gravity drip
Faucet mounted Counter-top manua} fill
Countertop connected to sink faucet Plumbed to separate tap



Rainwater Harvesting System Components

Any additicnat filteation
as needed per water test rasults.

e

Various harvested rainwater purification processes

Maintenance of Drinking Water Filtration Devices

1. Test water quality frequently, every six rnonths minimum.

2. Change filters more often than suggested in manufacturers’ guidelines.

3. Check for leaks daily, or weekly at a minimum.

4. Ozone treatment of water stored in cisterns is an option for maintaining water quality.

5. All disinfection should occur after filters and prior to distribution, as filters can become infected.

Following is a sample potable water budget worksheet.
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Appendix A

POTABLE WATER BUDGET WORKSHEET

Note: The example shown here woulid require several Number of Users 2
catchment areas such as a house, patio, any sheds,
r
and possibly any paved drives. it may not be possibla SteP 1 Gallons per da\,r/pe $on 70
to assemble an 11,720 sq. . calchment area, which Gallons required per day 140 {users x gpd/p =)

means an alternate water source would be required
for & potable system.

Source: FPope, Tirn (Northwest Waler Source} 2002 Step 2 DaVS in residence/year d 368

Total water use per year 51,100 fgpd x days = |
Rainfall {inches) 7

Step 3 Water per sq.ft.finch of rain 0.623
Gallons water/sq. ft./year 4.36 {rainfali x 0.623 =)
Total water needed per year 51,100

Step 4 Gallons water/sq. ft./year 4.36
sq.ft. collection area needed 11,720 fwater needed/y sq.ft/year =)
Days storage required {varies) 90

Step b Gallons required per day 140
Gallons of storage required 12,600 {days stg x gpd =}

System requirements for the above budget are as follows:
Rooftop catchment collection area required for this design based on rainfall in the surrounding area: 11,720 sq.ft,
Storage capacity required to supply system for periods without rain (summer): 12.600 gallons
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Plation water purifier

One CAG cartridge

Three Xenotex® A cartridges

Plation watar purifier

Pressure reduction
valve

I

Pre-lilter

RainPC feaiures
Source: Aquatst international. 2004.

Rainwater Harvesting System Components

The RainPC, made in the Netherlands, is a miniature water treatment plant that can pro-
vide household water security. Impurities and contaminants are removed from the stored
rainwater as it passes upward through the RainPC's five-stage purification process. The
rainwater first flows through a pre-filter that takes out all particles larger than 5 microns.
It then passes through a drum-cage containing ceramic spheres with silver colloids and
then through three activated natural mineral composite Xenotex-A carlridges, an activatec
carbon filter with silver particles, and finally a specially developed low-pressure MF
membrane filter, After passing through this compact unit, which requires only low gravity
pressure to function, the water is ready to drink. A RainPC should be placed at an
elevation lower than the cistern or the cistern water could be pumped to an elevation
higher than the RainPC to allow gravity to push the rainwater through the unit.

RainPC Technical Data

Dimensions

Height: 32 inches

Diameter body: 12.4 inches

Diameter assembled: maximum 18.8 inches

Weight

Unit assemblad, including cartridges: 55 ibs
Xenotex-A cartridge: 6.6 Ibs

CAG cartridge: 4.4 Ibs

Materials

uPVC house bottom, bogdy and top
Steel clamping ring

Nicketbrass faucet

Brass water meter

Pressure Reduction Valve
For maximum 6 bar to 0.2 bar

Connections

Drinking water outlet valve, diameter 1/2 inch
Rainwater inlet, diameter 1/2 inch

Drain autlet, diameter 1/2 inch

Water meter outlet, diameater 3/4 inch
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Appendix A

Handmade Tanks

Filter; plastic basin filled with
gravel and covered with cloth

Mortar or
ferro-cement cover
=
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Z
Burnt brick =N %
eylindrical 7 in
walls 7 &n
¥
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. C
G 58
> 2F3
(S - = 3
/ ol 2R
‘ 0 . 3 2 g.
//\///\//.."-} /-/ E//@ £% 35
: RPN / TR
Concrete — e M \ A

Qutlet and

ring beam
washout pipe

Rubble infill

Filter: plastic basin filted with
gravel and covered with cloth

Overflow bipe

terproof liner

Cement shell
with chicken
wire mesh

40"

Low water lovel
and settling zone

Sguare brick
plinth —~1 lV %D /1[/ AP’ ’IP /1V
L A A
s /]V//JW JF ,-ffll’
W\% oy té// R
Concrete bedMARAZ ////\/ GRS \/( REGL
foundation \_% \//\\ N

Water tap

Brick jar from Uganda
Source: Adapted from School of Engineering, Universily of Warvick, January 2001
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Ferro-cement jar from Uganda
Source: Adapted from School of Engineering, Universily of Warwick, January 2001




Rainwater Harvesting System Compcnents

Downspout from rootf

Three coats of
plaster similar
to inside

Cloth for filtering water
Aluminum sheet
cover with opening
Hand pump

e =
EEEREU s NN

Flyproof netting

L2 Dome built with brick in

RS -

5 /\\\</ cement sand mortar

A N

AR Internal plaster
'\"\/ { 7I_6II
Ay o4,

8 D, o = =7 \</\\

A R L P . o R NI V)

R o 7
T e AN
\/&//k AV 1-inch diameter

Concrete floor

suction pipe
Brick wall in
cemant sand Foot valve
mortar

Flyproaof netting

Cover made of sheeting

Overflow pipe

Downspout

Flyproot from roof

netting Layers of

concrete and
chicken wire

mesh —\
o

5!_7“

7-inch thick
plaster

R P . 0 .
SHLA- NERERA 5 g
R KX | ROROR R
N AN
7-0
Hand pump/ Concrete
siphon valve foundation

Underground brick dome tank from Sri Lanka
Sourcer Adapled from School of Engineering, Universily of Warwick, Jenuary 2001

Pumpkin tank from Sri Lanka
Source: Adapied from Schaol of Engineering, Universily of Warwick, January 2001
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