Introduction

Rain Water Harvesting has been practiced throughout the world for thousands of years. Rain Water

Harvesting (RWH) is a sustainable, ecologically friendly, and cost efficient resource that provides clean
potable water for human use and consumption. Using RWH techniques benefit those especially in third
world or developing countries and regions where municipalities, sewer lines, and potable water is not
readily available. Rain water is a natural resource and it is available for everyone to utilize for their own
benefits. By utilizing simple technologies and available resources, clean water supplies can be available

to everyone.

*RWH requires 300mm of annual rainfall per year to be operable. Water basins need to be sized according to personal needs.

Introduction+

Individual Housing +
Agriculture / Farming +
The “Living Machine” +

Rain Water Harvesting as Renewable Technology

RWH can be recycled after use in
a home and used for agriculture.
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filtered and reused once again.
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After water is collected from the
fields, RWH can be filtered through a
living machine and used once again
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Sumatra’s Average Annual Rainfall Statistics

Indonesia Data (Average monthly totals) 2004

Month J FilMmiA|MI|J J | A
Rain {mm) 610 | 510 | 330 | 280 | 260 | 180 | 200
Temp (°C) 26 |26 |27 |27 |27 |28 |27 | 28

*Information obtained from http: fwaaw burford. axon sch Lk

Indonesia’s Monsoon Season Statistics
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Indonesia lies within zone AEZ 3 according
to (WQO) the World Meteorological
organization, this is characterized as warm
humid tropics. Most of Indonesia has a moist
fropical climate, with abundant rains and
high temperatures. Annual rainfall ranges
from 1000 to more than 5000 mmfyr, with
more than 90% of the country receiving
average rainfall of more than 1500 mm.
December, January, and February are the
months with highest rainfal,
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Wlonsoon Seasons bring great torrential rains through Indonesia. These
seasons are typically found between the months of November through to
March. With large amounts of rain water obtained fom monsoons cisterns
provide opportunity to capture potable water. The archipelago is alternately
dominated by the north monsoon, blowing from China and the north Pacific
between November and March, and the south monsoon, blowing from the
Indian Ocean and the Australian continent between May and September,
Rainfall is heavy and well distributed around the year almost everywhere in
Indonesia. Many places have two wetter periods during the passage of the
Doldrum belt; but south-facing coasts and islands south of the equator tend
fo be wetter during the period of the south monsoon, and north-facing
coasts and the northern islands are wetter during the period of the north
monsoon.
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rain water harvesting!

_ SYSTEMS FOR INDIVIDUAL HOUSES Wate_LS__upplj_e_s_!_

Rairnvater harvesting (RVUH), through diverted roof weater is a technique which has beenadopted inmany
areas of the world especially where conventional water supply systems have failed to meet the needs of _
the people. Kk is a technique which has heen used since early civilization and examples of RWWH systems maintenance +
can he found throughout history. The complexity of this technique is directly related with available installation +
materials within a particular region. Depending on toxicity levels in collected water, raimuater can be a

resource for potable drinking water, agriculture and househald needs.

matenials and components +

financial

Fiter Mesh Catchment System

Gutter System
Housing Linit

Flush out Flap Rain Water Fiping

aecure Lid
Cherflow Hose

human

Catchmert Basin
*size deperdart on
ircid dual nesds)

Release Hose

This dizgram shows a complete setup of & (BWH) project affixed to & house. This setup iz ideal for one household to
L=e orit can be expanded into & larger unit forthe use by multiple households.

social

1. Materials and Components
MWetenals needed to create this technology include:

-impervious roofing material - Impervious piping to channel rain water

-catch hasin to hold water - diversion { gutter systern to collect raimwater
-piping to channel rain water -catch hasin of impenious material to hald water
-secure |id far basin -ov erflow nozzle

-wiater release hose -optional-fiter meshes and flus h-lid

o

physical

Wetenals can be supplemented with optional materials that are readily available for a given specific region. Factors
that determine material includes cost, availability, and durability:

2. Maintenance

Annual maintenance iz required for durability and care. Keeping this system operable and sanitary iz essential if one
1= to consume from collected water Maintenance includes a required cleaning of fallen debris and accumulated
debriz inzide basin. Basine can be cleaned with ordinary water or disinfected with & teaspoon of bleach per 50 gallon
containment. Roofs need to be swept regulany and gutters clean of did, fallen debns, bird droppings and any accu-
mulated foreign objects. (Continued)
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rainwater harvesting

SYSTEMS FOR INDIVIDUAL HOUSES (continued) \Naterﬁuppllﬁs_

3. Installation [Roaofing]

Catchmert Area
-Roofing metenal needs to be impervious free and clean of  Gutter System i
debnz and preferably paint free or contaminated free. Any '

Undesirable substances needs to be removed

-Gutters needto be fastened and securad to roofs |
with available material.

-Fipe connection needs to be secured to roof structure
and pipes need to be graded for proper drainage towards
one direction. Connection pipes need to follow same
protocol as roofing materials

Gutter to Pipe Connection

drainage. = ———
[Catchrment Basin]
-Flush-out lids are optional for (RWH). This option functions
Flush out lics a3 & extra safety mechanisms that diverts initial rainwater and
/ Impervious Lined Base accumulated debris away from the basins.
&>
y B ! Pipe Connection -Imperdous matenal needs to be a pan of the drainage basins
\ base. Hawing an impervious matenal lining catchment basins
= ) prevent water loss through absomtion and infiltration.
[ .—-:';" _///l//—:I':I'
Overflow Vahe | -Cverflow valves connected nearthe top of the basin ejects
Releas e Mozz le ——————___I...q ary water that exceeds the basing mesdmum capacity.
.r" 2
Elevated Base to assist l -Place release nozzle afew inches above base of catchment
retreiving water using grﬁ Bl basin. This prevents debris that has settled to be transfemred

towater soume.

How o connect components]

-Connect roofing material to gutter system

-Connect gutter system to piping 4 »IL

-Connect overflow nozzle into

-Secure lid p s L
. ‘1‘
-Connect release nozzle . b
Thesze images showthe connectivity diagram of all components and parts required to build a standard ' 4{'

i1
[RWIH) zystem . Optional attemative materialz can be uzed to supplement suggested materals in diagram. E-I !l
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rainwater harvesting
_ AGRICULTURE AND FARMING Water Supplies.
Rain Water Harvesting (RAWH) can be applied to many different levels of usage. Agriculbure and farming _
practices depend heavily on the use of water. Wiater often times can be scarce, especially when structural materials and components +
conveyances of water are damaged, specifically conveyances from municipalities. Shortly after disasters installation programs +
or during times of drought, self sustainable harvesting can be crucial for the life support of a community. mairtenance +
{PAVH) provides farmers and agriculturalist to use altemative techniques in obtaining water.
o
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This image shows a diagram of the cycle of rain water collection using surface water collected from roads and large land |
surfaces. Thisform of (RWWH) collects large massive amounts of water and requires large amounts of land to be fully achievable. faw
*depending on toxicity levels from collection surface areas. Water collected from systems such asthese are not recommended E

for drinking, strictly due to possible levels of petroleum based chemicals. (=
D
1. Materials and C omponents
hiaterials needed o create this technology include:
-impervious surfacing material
-trough systern to collect water
-piping to channel rain water
-catch basin to hold water
-lids for accessibility and maintenance
-water release valve E
-optionakfilter meshes to filter and pumps to obtain water from basins. !
hiaterials can be supplemented with optional materials that are readily available for any specific region. Factorsthat determine g_.
material includes cost, availability, and guality of given material. =
L
2. Maintenance
|ssues of maintenance have been described throughout the pamphlet. The maost imporant maintenance issue is keeping basins
clean. Stepsto keeping basins clean include:
-Removal of debrisin basins
-avoidance of contamination of water in basin by obtaining secure lids
-removal of dirt and dehbris
-annual cleaning of retention basin
-removal of debris from catchment areas E
—
These maintenance issues are relatively quick and low in cost. Basins can be cleaned with one teaspoon of bleach to every S0 E
gallons of water. o
—
for more information please visit http://courses.washington.edu/larescue




AGRICULTURE AND FARMING (continued)

Water Supplies

rainwater harvesting

4. Process

Apphang the concept of & continuing recycle of water increazses the amount
of sustainability practiced and increases

the renawability of rain water collection.
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*image shows prototypca desion layout of ranmaer diversion. Pleas e adjust techrioues according to regonal -
lardscape, available material, and specfic circumstances. g
1. Collecting waterfrom | |2, Divert water flow in 3. Wateris divered from 4 Ohtainwater from g
the impervious surfaces | | trough systems and trough system into piping | | bagin-retertion area and
guide waterto appropri- | |Systemand theninto Utilize water to agricutiu-
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_ AGRICULTURE AND FARMING (continued)

rainwater harvesting

3. Installation

Installation programs start with education. Educating those who will Utilize this knowledge and apply it to actual
construction 1= the most important aspect of installation. Educating people with the knowledge of how to build an
organic purification and rainwater catchment maching builds a sense of community and ownership. This also trains
people inunderstanding how green technologies work. This also instills the community & sense of ownership which
helps promote maintenance. Having community members construct these structures saves money on labor and

maintenance cost
[Rain Waler Catchiment areas]

Roads provide large surface areas where (RWH) can
occur This collection technique utilizes water that would
otherwize not be used.

Impenrious Surfacing

[trounh section]

Building structures such as these iz optimal for having
them run for miles and miles. The larger the structure the
more rainwater can be collected. The more rainwater
collected the less reliability on municipal water soune is
needed.

Traugh Water Flow

[retantion basins]

Large retention basing benefit farmers. Constructing
basinz at large scales can supplement imigation needs of
farmers for up to three months. Build retention basins &
large &s possible and according to personal needs.

Maintenance Lid ‘\
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[pining]
Fiping is essential for the transpotation of water from

retention basins. Lsing sturdy matenal iz important to
prevent moisture loss through seepage and leaks,

Fiping Material
sy

_{} i — __——Fiping connections
il

e

Water Supplies
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rainwater harvesting|

FARMING TECHNIQUE: SHEATHING MOUNDS
Rain \Water Harvesting (RVUH) can be applied to many cifferent levels and scales in agricutture.
Agricubture and farming practices depend heavily on the use of water. Water often times can he scarce for

Water Supplies

matarials and components +|

many reasons especially after disasters or during times of drought. During these times, self sustainable maintenance +|

harvesting can be crucial for the life support of a community. (RWWH) provides farmers and agricutturalist installation +|
to use attemative, more efficient techniques in obtaining water.
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Molded Earth =

Flastic sheathing

div ert water into a specific direction.

Earth

This image shows a diagram of a farming technigue that encourages mare accumuolation of diverted agricultural water. These
earth forms maximizes the amount of water in a given agricultural plot. The formation of earth mounds converge water flow and

1. Materials andf components
Waterizls needed to create this technology include:

-impendous surfacing matenal. Long sheets preferred, plastic sheeting recommended
-earth maolding tools

-piping to channel collected run-off

-optional basins to catch run off water

MWaterizls can be supple mented with optional materials that are readily available for amy specific region. Factors that

determine matenal includes cost, availabilitg and guality of given matenal.

2. Maintenance

MWaintenance issues are relatively minimal with agricultural technigues such as this one. Maintenance issuss includs:

-removal of debris on molded earth

-avoldance of iInvasive nonkagncultural plants

-remaowal of large rocks or debns that prevent infiltration
-annual cleaning of sheathing mounds

-reformation of disturbed molded earth

Theze maintenance issues are relatively quick and low incost. Basins can be cleaned with one teaspoon of bleach to

every 50 gallons of water

for more information please visit http://courses.washington.edu/larescue
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rainwater harvesting

FARMING TECHNIQUE: SHEATHING MOUNDS Water_supp“es—

3. Installation

Installation of these technigues requires in-situ training with farming communities. Technigues such a3 these have been
practiced for thousands of years. In many cases, these technigues have either been forgatten about or abandoned over
time. By providing education and training, these old technigues can be Used once again

[Side view] _
This image shows an enlarged section of the earth form T fant Material 4\
and directional flow of the raimwater and or irmgation

water Plants planted on the top of the trough retain less

water due to grasaty that pulls the water away from the
higher points.

Malded Earth

-holding Earthiinto aninverted L shape between agnoul-
tural plats forms runoff space.

[Side view]

Catchment aress are created in undulating spaces
between landforms. These small landforms channel water
movement.

plastic sheathing

Earth

-Plastic sheathing or impervious matenal line molded 2 . St
earth forms to direct more water and runcff capabilities. el =]l

[vater movemsit] Water Flow

Lesswater is needed for irmgation due to the concentra-
tion of water into dverted areas. This diagram shows the
next step that can be taken to increase water collection.
Water runoff from urkinfiltrated water can be directed by
sloping the land and divering runcff water into & concen-
trated area.

[Elevaled View]

Combining this process with the techniques of using a Plant Material
tmu_gh_tr:u recycle any_water runqﬁ fmmt_hese landforms Collected Runaff
mesdmizes the potential harvesting of rain water and
surface runoff. After collection or runoff water, water can
be drverted into retention basing and used againin
agnculture,

=L == o Terraced Flanting
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rain water harvesting

THE LIVING MACHINE Water Supplies.

Recycling rain water through {R\WH) techniques does not stop after wtiliang water only once after it is materials and components +
recycled The living machine, through aquatic remediation furthermore enhances the green technology maintenance +
in abtaining water. After collected rain water is used once, the gray water can be recycled once more ina
“living machine” type system, which allows people to use water once again, specifically for agriculture, _
to flush out waste water and even more houshald consumption needs. Wister can be directly poured into [ENEWING & resource +
haisns are retained through large catchment areas.

installation +

o
Catchrent Area g
/ qv
— > =
, - Transfer Mozzle e
Catchrment Basin
= —
Aguatic Plant Waterial — g
=
o
Release Mozzle
This diagram shows a filtenng system called the "living Maching”. This process of recyeling used water collected
from (RVWH) systems futhermore Wtilizes green technology This system uses aquaculture to mediate toxins found
inwater and help purifies grey water
: ©
1. Materials and Components S
Matenals needed to create this technology include: S
-impeniious surfacing material -catchment/hasin system to collect water
-catch basin to hold water -gutter systern to collect raimwater
-piping to channel rain water -catch basin to hold water
-release nozzle -transfer Mozzle
-water release hose -optionalfilter meshes
MWatenals can be supplemented with optional materizls that are readily avalable for & given specific region. Factors
that determine matenal includes cost, availability and durabilit:
2. Maintenance
lzsues of maintenance will be found throughout the pamphlet. The most important maintenance issus s keeping basing
clean. Steps to keeping basins clean include:;
-remaowval of overgrown and plants in basing
-avoidance of algae growth
-remowal of mosquito larae
-annual cleaning of retention basin
-removal of debris from catchment areas e
—
>
Basing can be cleaned with one teaspoon of bleach to every 50 gallons of water o
g
for more information please visit http://courses.washington.edu/larescue




THE LIVING MACHINE (Continued)

3. Installation

Installation programs start with education. Educating those who will utilize these technologies and apply it to actual
construction is the most important aspect of installation. Educating people with the knowledge of how to build an
organic punfication and rainwater catchment machine builds a sense of community and ownership. This also traing
people inunderstanding how green technologies work. This alzo instills the community a sense of ownership which
helps promote maintenances. Hawing community members construct these structures saves money on labor and

maintenance cost.
(Rain Water Caltchment arsas]

rainwater harvesting|

Water Supplies

This system requires raimyater or gray waterto be
collected into aninitial holding area. These areas can often
times require large amounts of space to retain water
Catchment areas and holding tanks need to be free of
debns and contaminants.

Catchrment Surfacing

e

When using the lving machine as acatchment technaol-
ogy. catchment aress needto be large enough to capture
a3 much water as pessible during any given rain storm
These aress need to be appradamately 200 by at least 20

Catchrment Area

Ex bize 2010

[Basins]

Water bazins can be constructed out of any container
that will hold large amounts of water, Containers nesdto
be preferably large enough to hold 50 gallons of water or
more. Containers made of plastic clay orconcrete are
mare efficient than other matenals. Having community
members construct these basin structures dramatically
reduces the cost of implementation

Retention Tank

‘>( S
|
|

L

— e

50 Gallon or maore in retention

An option that helps reduce levels of toxic contamination
in the water can be medated through aguaculture.
Selecting plants that specifically live in wet emdronments
orin anaerobic condtions is desirable. Plants will vary
depending on region, lozation, and climate. Liilizing
aguatic plants that synthesizes toxn levels inwateris
yital to aquaculture rendtion towork. Finding plants
within a local regionis mandatory for plant sundwal,

Aguaculture - :
N

e/
i = o
'ffﬁ“—_'_fikhiﬁ
e, |
b U

Helease Mozzle

CAUTION: open water or standing water acts as breeding grounds for mosquitoes and their larvae. Itis imporant to

continually check water and water structures, Clean accordingly or do not leave water standing.

for more information please visit http://courses washington.edu/larescue
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rainwater harvesting

Water Supplies

[{Basins Continued]

Water transfer from bagin to basinis important inthe
aquacUlture re-medistion process. Theoretically as water
= transfemred from barrel to barrel more toxins and or
contaminates are removed from the retained water.
Harang clear distinguished basing and distinguishing
purfication levels help minimize contamination of old
water to newly processed water in adjacent basing.

-Zonnect water transfer hoses away from base of basin
-Retention bazins can be placed a3 near or a3 far as
transfer lines will reach

Retention Basin N

| F':.n.
|
. x Retention Basin

Water Transfer Lines

This image shows & cross section of a basing Basing can
be made of any non perdous matenal that can withstand
holding more than at least 50 gallons of water. This
ersures that there is enough waterto be used afterthe
purification process. Purified water should be used for
household purposes only. Consuming water after purifica-
tion process is not recommended

Retention Basin

Water Transfer Lines

This diagram shows the use of gravity to comey water

This procedures eliminates amy and all manual work, work
from this system in the re-mediation process. Lsing elevated
heights allows for proper flow and water movement. The
maore movement within the basins the less likely the basins
il turn into mosquito breeding grounds. Water Transfer
lines connect punfied water into basin for later use. Coverad
secured retention is important to avoid further contamination.

Fain i ater
Granity Assisted Water Flow F

i | '
1_ J_] e

Water Transfer Lines
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rainwater harvesting

_The Living Machine (continued)

[Renawing a Resource]
Connecting technologies from farming to water sources for

willage scaled projects increases the Reme diation Materia]
Fetention Bazin /

renewability of even RYWH).

Water Supplies

l e | 1 | et U.
Feleaze Mozzle | e I —
1 I cﬁl
—
Connection Hoze
2 C
4
*IPlemse See parmphlet labled “Living Maching"for moreinformation.) E
=
1. Landscape agriculture | 2. Collect water from 3. To further recycle 4. Filter Water through o
in terracing format and run-off through trough harvested rain water, netural punfication
allow for run-off to flow systems and collect in allow diveretedwaterto process and continue to
into one direction. basins. enter"lving maching’ like| | use water urtil relessead
structure. back into watertable,
©
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<
D
©
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rainwater harvesting

The Living Machine (continued) Wate_LSU_pplle_S—

[Tifterad retention]

"Living rmaching”

Connection Pipes

Release Mozzle \

Filter Mesh
| Retention Basin

1. Collecting waterfrom | |2 Process water through | | = Direct water to basin 4. Use mechanical pump
the source and beginto | | agua purification and located above/below or hand pump to oktain
put through purification | | decontamination ground. Underground water and reuse for
pProcess process. Allow for water | | 1aNks are less suscep- household or agricultural
to be processed tible to being contami- needs
nated.

Retention after re-mediation iz important. You can either use underground retention areas or above ground retention
ares. Feeding water from the basing into a retention area of choice helps secure water from contamination.

-Having Water filtered and immediately transferred into a retention area is important in presending overall
water quality

-Having water channeled into a non-exposed protected basin ensures that contaminates and cther debris
do not effect the water quality

-Having underground basins futher protects retained water,

-Basinz above ground are susceptible to being tampered with or moved to where collected debns inthe
wateris stirred.

Supplemental materialz can be usedto replace any suggested materialzs inthe pamphlet. Local or regional materials
can be used a3 long as materizls are dependable and as of sustainable quality as suggested materials.
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