Rooftop Rainwater Harvesting

The Basics: a 20 square meter rooftop, in an area with
500 mm annual rainfall, can potentially produce enough
drinking and cooking water for a family of 5 for a year. 2




The Basic Calculation

rooiiarea in total annual efficiency factor; /

SLLEE mieiers rainfalllin mm |y | runoff coefficient
(honzontal plane)

4m by 5mi= 20/ m?

500 mm 0.9

annual water supply: inliters

20 % 500 x 09 = 9000 ters




The Basic Calculation

rooiiarea in total annual efficiency factor; /

SLLEE mieiers rainfalllin mm |y | runoff coefficient
(honzontal plane)

4m by 5mi= 20/ m?

500 mm 0.9

annual water supply: inliters

20 % 500 x 09 = 9000 ters

liters per

family size x days in year
person per day

(5 X 365 )

5 liters




It Begins With Rain...
You need to know how much rain falls, and when.

Bagalkot District 2001 Bagalkot District 2002
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Average Monthly Rainfall (mm)

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

~ Monthly rainfall averages for the years
1991 through 2002 are available for districts in

Karnataka from the State Department of Agriculture. 3
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Next, what are
your needs?

~ Do you have access to another g,
water source, or do you wantto -
meet all your neec

> How much water o

S from rooftop harvesting?
0 YOou use per day as the year

goes by? For drin
gardening, etec.

KINng, cooking, washing,

> Will'you use the rainwater for some uses only?

> Do you want to stere water for just a few weeks,
o) to last threugh a leng dry season?

> Hew much mongey.

can you spend for the system?




Estimating Water Needs |

Estimates fior
City of
Bangalore

Liters/
person

Drinking

Water Usage
Estimates for
Twe Scheools

Simikere
High
School

Chikka
Shellikeri
Primary School

Cooking

Bathing

Number of
Students

20)0)

<]0J0)

Flushing

Midday Meals

No

Yes

Washing
Clothes

Toilet

Yes

Washing
Utensils

Total Daily
Usage

1500 Liters

Gardening

Total

Consumption range
501 Ltrs te 300! Ltrs per person per day




Components of a Rooftop System

o Catchment (Rooftop)
o Conveyance (Pipes)
o EIrst Elush Separator
o Elltration

Storage

Usage

Recharge
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Components of a Rooftop System

o Catchment (Rooftop)
o Conveyance (Pipes)
o EIrst Elush Separator
o Elltration
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Usage
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Components of a Rooftop System

o Catchment (Rooftop)
o Conveyance (Pipes)
o EIrst Elush Separator
o Elltration

Storage

Usage

Recharge




Corrugated-iron roof-._

e Z

— Batlens

=8 [aterials Choices

Brackel— Y

REOILOPS Pipes and Gutters

> Types > Types
o Cement o Plastic (PVC, etc.)
o Corrugated Steel o Folded Steel Sheeting
o Tile « Wood / Bamboo
o [hatch o Other metal / ceramic

> ISSUEsS > Issues
o Slope o Longevity
o Runoif Coefficient o Ease of joining
» Bactena » Attachment to house

o Availahbility and Cost o Environmental Impacts
of PVC — Issue at Scale
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o Availahbility and Cost o Environmental Impacts
of PVC — Issue at Scale




2 PYC Info - Dangers in Making PYC - Microsoft Internet Explorer [ZI[EI[‘S_TI
File Edit ‘iew Favorites Tools  Help i';'

eBack T |£| |EL| ;\J /..-\JSearch ‘E:'I_j‘\'..:-’Favnrites @3 i -~__,._;'_,- < _] 3

Address @ hibp f e, precinforrnation, orglinks/inde:, phpFratid=1

PVCInformation.o| INDIA: Tamil Nadu campaign against

proposed PVC plant - hits:64 | Last modified:
Dangers in Making PVC |[EaCUEEReEvs _

A global alliance of 500 organizations from 77
Home | Dangers in Making FWC countries are supporting a network of Indian

groups against a proposed PVC facility.

ey Go Links *

Home
Dangers in Making PVC

PVC Products and
non-P¥C alternatives

PV C and Fire FC, commonly known as vinyl, is used in a variety of common
Disposing of PVC consumer products, What buyers may not be aware of is that
ResOUrces no other plastic poses such direct environmental and human

PVC In The News 2% health risks as PVC. The problems start at the production site.

Click here for a graphic of FYC hazardous production,

In their own words: Residents speak about life next to PVC

production sites in Louisiana, USA

The state of Louisiana in the United States is home to half the PYC production facilities in
the USA, Studies by the U5, Agency for Toxic Substances and Disease Registry fested
blood samples from 28 residents in Mossville for dioxin, a known human carcinogen and
the most dangerous toxic known o sdence, The results proved what residents have
known for years -- the people of Mossville, Louisiana are being poisoned, The average
Mossyille resident has three times more dioxin in her/her blood than the average U5,
citizen.

environmental poisoning from P . .

environmental poisoning from P [ReEUZ1a1V4=Te lide] g M eTe] ool ga ol F-\YA ol g1 (o] g (=20 {1 ¢ =12
ARSI AL UEREL RS plastics, including high-density polyethylene (PE),
a worker tells his story (Part I11 ;

The testimony of a PV industry w pOIyprOpylene (PP) and pOIyISObUtylene' ; )
et e e Need to research and create demand in India

accidents in the community (Part IV} - hitsi22 | Lastmodified: August 30 2005 I

@ & Internet




Materials Choices




Materials Choices

Filtration

downpipe

A TYPICALSYSTEM

Silt trap Eitar bed Stor‘m water
e AN

n§2§“ﬁ

..':.‘_:.,' X , .
v -‘ TR !, J‘}J
25mm -40m ﬂ Ground
gravel ( Qwater ..

25mm- 40mm recharge
' charcoal




Eiltration Structure Example

4 ¥" thk b.b.m wall - 4 ¥" thk b.b.m wall
_——uoutlet to sump

2 layers of netlon 7 . 4 ¥" thk b.b.m wall
mesh < /

40 mm jelly = L e R S T coarse sand

L B 20 mm jelly Metlon mesh

Design by Rainwater Club — filter for
Simikere School in Bagalkot District




Materials Choices

Storage

precast concrete plastered brick brick plastic

'-Il.l.l.'n 1114

|
A e L
- A = y

‘. b _,_ P,
E. = Underground:

» rectangular, semi-spherical, cylindrical

ferocement  [e |ined with cement, clay, mud, plastic, brick

¥ ““N“& I‘

% .+, * less expensive, but harder to maintain

r . requires pump or other method to access
water




Storage Structure Example

Man hole 4" Thick Sump Cover(R,C,C,)
90 mm Dia PVC Inlet F'iIJE/
el

| =— OQOverflow outlet

9" thk Brick Wall

'« Pipe connection to the kitchen

S E CTI O N 4" Thick P.C.C.

Design by Rainwater Club — sump for
Shillikere School in Bagalkot District




Storage Principles

safely allows excess water o everfiow

excludes vermin and mosguitoes

excludes light (so that algae do net grew: and lanval
growthi IS inhibitead)

ventilation to prevent anaerohbic decomposition off any.

Washed In matter
easy access for cleaning

structurall strengti to withstand wear and tear, and
occasional large naturall ferces

N0 drewning hazarnds 1o passers-hy or small children
Mot giving the water an unaceceptable taste / toxicity.
methodl te withdraw water (faucet, pump, pipingl, etc.)




Quality ofi Harvested \Water

Remember — compare with alternate sources

> Rainwater Quality

heavy metals are low, acidity
IS 0K, unless specific industrial
seurce nearby (Themas and
Greene 19938)

> Roeoftop/ Gutter
Contamination

leaves, dust, bird droppings
=> hacterna
smoothireef Is better, tiles less

gooed, thateh will'yield high
counts

careful about lead on roef and
some paints

Eirst flush remoeval — often
5 liters, but dependson roof
Size, type, location, etc.

cleaning of reof and gutters

> Tanks

filter at entrance reduces
organic matter

dark prevents algae grewih

seal well te keep out Insects
and ether creatures

don't leave the top open —
mosquites can breed

tap shoeuld be high enough net
tor draw bettem sediment

careful of contamination from
flood waters or high water
rz10][<

OVer time bactena die off;
sediment settles

bacterial tests even ini poorly.
designed systems often better
than ether sources




Cost of Materials

Material Requirement: Quantity Amount (Rs.)

Cement Costs recorded by Manohar for | 3 bags (50 kg each) 495
Bricks wllqge household in Bangalore 300 900
region. Tank external
Fine sand dimensions: 6'x4'x3’ equals 1/3 tractor load 400
1960 liters storage 20 bandli 100

Kadapa Stone slabs 2' * 4' 3 numbers 336

50 mm Jelly

Perforated Aluminium basin, 8" dia. 1 60

I[ron mesh 6m*1m 60
2" Nails 1/2 kg. 20
Tap 1" 1 number 50
Gl Pipe with Collar 1 1/2" length 1 number 50
20 mm gauge PVC Pipe 6" dia. 20 ft. length ** 1 number 1400 (700)

Iron angle for holding the pipe 5 numbers 350
3" PVC pipe 10 ft. length 1 number 150

PVC Collar, cap, bend, metal cramp & 3-valve collar 500

Transport cost for materials (approx.) 100

Labour Charges:

Masons 3 numbers

Helpers 3 numbers
Total




Sizing Calculations

Sizing Chikka
Calculations ier 2 | Simikere High Shellikeri
Schools School Primary School

Total Annual
Rainfall 562 mm 562 mm

Roof Area 640 m?2 600 m2

Total Liters (using
0.8 efficiency) 2,81, 744 |iters 2,69, 760 liters

Average Available
Per Day 788 liters 739 liters

Estimated Daily
Need 250 liters 1500 liters

Needs Met? Exceeds Need Half Met




Sizing Calculations

Siizing
Calculations for 2
Schools

Simikere High
School

Chikka
Shellikeri

Primary School

Total Annual
Rainfall

562 mm

562 mm

Roof Area

640 m?

600 m?

Total Liters (using
0.8 efficiency)

2,817, 744 |iters

2,69, 760 liters

Average Available
Per Day

788 liters

739 liters

Estimated Daily
Need

250 |iters

1500 liters

Needs Met?

Exceeds Need

Halff Met =

How Big to
Make the
Tanks?

Use for drinking
and cooking
only? Or use
only part of the

year?
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Sizing Calculations

Maximum requirement
occurs in April (50.5 m')

Mo Dec Jan Feb Mar Apr May Jun Jul Aug

m Cumulative Harvested Rainwater — Cumulative Demand



Sizing Calculations

RAINWATER TANK PERFORMANCE CALCULATOR: RESULTS

Location Bagalkot District, Karnataka Simikere High School
Roof area 640 m?

Nominal demand 250 litres

Mean daily runoff 870 litres

Water management strategy Constant Demand

Using the nominal demand and tank size that you specified of 250 litres per day:

Your Tank Comparisons

Tank Volume (litres) 20000 44004 174004 696004

Reliability? 76% 55% 73% 97%
Satisfaction? 77% 57% 74% 97%

Efficiency?® 22% 16% 21% 28%

1. Reliability is the fraction of days the total demand will be met by the system

2. Satisfaction is the fraction of the total water demand that can be met by the system

3. Efficiency is the fraction of the runoff from the roof captured by the system

4. The comparison tank volumes are based on the average daily roof runoff multiplied by 5 days, 20 days and
80 days respectively




SimTanka

Pleaze pirate thiz software

SimTanka

Version 1.1.0
The Ajit Foundation...39 Lncdhara Colony ... Tonk Road.. Jaipur .. ndis

Software for simulating raimwater harvesting system with covered tank - Tanka




‘& The Ajit Foundation - SimTanka - Start

SimTanka is a program for simulating performance of rainwater harvesting
systemns with covered tank - Tanka - under fluctuating rainfall. It can be used for
designing an optimum system that will meet your water needs reliably

Flease enter the locafion
of the Tanka:

Bagalkot

Haw reliable would you
like wour system to be™

Extremely Eeliable (95%0

Tolerable (75%)

IF




& The Ajit Foundation - Monthly Rainfall (= [B]X]

Click on the arrows to view the existing rainfall
ccords, to add a new record click on the add
ecord buton.

mn Eagalkot

vear  [1994
Jun Jul Aug Sep

Dec Jan Feb b ar




‘& The Ajit Foundation - SimTanka - Your Water Demand

Please enter the following information and then click Continue

Mumber of person who will use
he Tanka for drinking water
Murmber of fruit trees to be i o

Per Person 1.25 1.25 1.25 1.25 1.25 1.25
0 0 0 0 0

Pafutliee 0
Rimccere| T I N RS T B

Per Person 1.25 1.25 1.25 1.25 1.25 1.25

EEEENNN 0 0° 0 0 0




'k The Ajit Foundation - SimTanka - Tell me about your Tanka

anka to determine it. weauld wou like simTankato determine it

ze of the Catchment area, Do wou know the Yolume of the starage Tank

o Yes, | know Flease Enter the » s, | know
the Area Catchment area the Wolume

In square meter

Mo, find the Mo, find the

ze, describe yvour catchment area

@ Compacted and Smoothed zail
@ Concrete g Clay/Cow-dung
@ Plastic Sheeting i Soil treated with Lime
g Brick g Focky MNatural Catchment

= 1l

o Back




.'i SimTanka - Performance of a Tanka in Bagalkot using Rainfall data from 1991 to 2005 @

Catchment area in square G0 0 m2 The Optimum Tank Size
meter

pemse e | (750 (7S] [0 [0 [0 [

100%4 100%% 100%%, 100%, 100%4s 100%3s

pensey | [ 7750 (7S] [T [0 [0 [

Percentage of time whenthe Tanka 1008, 100%  100%  100%  100%  100%
will be able ta meet your demand o - o o - -

45 cubic meters = 45,000 liters = tank about 3.6m x 3.6m x 3.6m




& SimTanka - Performance of a Tanka in Bagalkot using Rainfall data from 1991 to 2005

Catchment area in sguare A0 0 m2 1 wolume of the starage tank in 200 m3
rneter cubic meter

foaketyvenmibises || 7750|7750 |70 || T | 70 | T

Percentage of time when the Tanka 100024 10084, 100024 100024 1009 100
will be able ta meet vour demand o : o : o

S S [ S - —

Percentage of time when the Tanka 10024 58 Z04 100
will be able to meet vour demand

x]




Maintenance and Security

Maintenance Tasks

i first flush reguires
manuall operation or
emptying, must be done

Rool and gutter cleaning
after dry spells (need
ACCess to roof)

Eilter inspection and
cleaning

Tlank inspection and
cleaning (theugh sediment
may: actually aid in
decompesition)

IAspect gutters andl pipes
Maintain pumps / faucets

Lessons from Schools

ldentify whoiis responsible
for maintenance andl repair

Parts may: be stolen,
especially over summer
preak — appoint a
Watchdog commiitee

Hire someone. to) clean; roof
If there Is no staircase

Time is limited — designi a
lower maintenance system
Common preblems are

preakage of faucets / pump
handles

Maintenance and security is improved when
community perceives value of the project




School Curriculum ldeas

10™ standard textbooks for Karnataka have units on:
water conservation, resources of India, pollution,
statistics, and geometry — all related to rainwater
harvesting.

Curriculumi ideas can be shared from other programs,
for example:

RainCatcher - “a pilot project that brings together
government representatives, school administrators,
teachers, and students to teach, by example, the
methods and value of rain harvesting at selected
schools In Israeli, Jordanian, and Palestinian
communities.” http://www.watercare.org/




Rain harvesting model prepared by a student at
Abu Gosh Middle School.

Student at Abu Gosh Middle School showing
some of the weather graphs and charts she
posted on the school bulletin board.




A Secondary school in South Africa harvests rainwater from the roof / Radio Scripts / DCFRN - Microsoft Internet Explorer |Z||E|

]
'l*r

File Edit ‘iew Favorites Tools Help

eBack - \_/l \ﬂ @ :j /.._\J Search ‘*Ej‘\'{’Famrites Q‘E <] * :__;; E - _J ﬁ

Address @http:,l',l'www.Farmradiu:u.u:urg,l'english,l'rau:liu:u-su:ripts,l'?S-Ssu:ript_en.asp w . 50 Links *
s 0 LY
3 Daeveloping ® -
& -
o L4 LU - 8
Donate Now Search: | |
Farm Radio Network Radio SCI'IDI'E
¥ About the Metwaork
» Mission Package 75, Script 3 Radio Scripts
» Who We Are June 2005 B Cormrnent on Script 75,3 B
- LB PUEErET . . . ® Print Radio Script
» Network Activities Secondary school in South Africa harvests rainwater from the roof o Latest Radi Serit
¥ History of the Metwaork = E_s a_ " .-:r||:- s
» Radio for Development Notes to broadcaster " Radio Seripts in
» Publications Chronological Order
» DCFRM in the MNews
[ — Host 2: Now | wondered how the school could even get started with such a project. To start, they
ot Hhe Hetwol needed information about the roof, the rainfall and the price of storage tanks.

» Application Form

Host 1: Fortunately, it was a school, so these were questions that could be answered. For a start, the
Partner Broadcasters science teachers asked their students to calculate the size of the school roof.

Met k Part - . . . .

: e Host 2: The geography teachers asked their students to find the average annual rainfall in the region.
g ggﬂg““t” Diseussion Host 1: The economics teachers asked their students to do research about the price of water storage
» Partner Mews and Events tanks.
» LARRRA . . .
S Host 2: The students and teachers calculated that the school roof, with suitable guttering and storage

systems would be able to capture some 300,000 litres of rainwater every year. 300,000 litres a year!
Broadcaster Resources o
¥ Radio Scripts hd

&] & Internet



Information Sources

Domestic Roofwater Harvesting Research Program
Atip://Www.eng.warwick.ac. Uk/dtu/nvh/index. htmi

Rainwater Club — Vishwanath and Karan
WWW. Fainwaterclub.org

Karnataka Department of Agriculture
nttp://raitamitra.kar.nic.in/statistics. html#B24

e Toolkit on Rainwater Harvesting
nttp://www. rainwater-toolkit.net/index.php

Information on PV/C Plastic P\V/Clnformation.org
SafeRain Separator htip:/Www.salerain.com.au

German Filters
nttp://\WaanLwisy.de/end/eng/preducts.ntim




Information Sources (cont.)

SimTanka (download at rainwater toolkit site
attip://www. rainwater-teolKit. net/index. php21d=57
produced by Vikram Vyas, Ajit Foundation, Jaipur)

Karnataka Textbooks Online
hitp://Www. dsert.kar.nic.in/textbooksonline/first.asp

RainCatcher School Program http://wWww.Watercare.org

Farm Radio Network

hittp://wwww. farmradio.org/english/radio-scripts/75-
3Script en.asp




Sizing Calculations

RAINWATER TANK PERFORMANCE CALCULATOR: RESULTS

Location Bagalkot District, Karnataka Shellikeri Primary School
Roof area 600 m?

Nominal demand 1500 litres

Mean daily runoff 816 litres

Water management strategy Constant Demand

Using the nominal demand and tank size that you specified of 250 litres per day:

Your Tank Comparisons

Tank Volume (litres) 5000 44004 174004 696004

Reliability? 11% 11% 31% 43%
Satisfaction? 19% 17% 35% 45%

Efficiency?® 35% 31% 64% 82%

1. Reliability is the fraction of days the total demand will be met by the system

2. Satisfaction is the fraction of the total water demand that can be met by the system

3. Efficiency is the fraction of the runoff from the roof captured by the system

4. The comparison tank volumes are based on the average daily roof runoff multiplied by 5 days, 20 days and
80 days respectively




& SimTanka - Performance of a Tanka in Bagalkot using Rainfall data from 1991 to 2005 @

Catchment area in square A0 m2 The Optirmumn T ank Size 126 4+~ 4965 m3
meter

Percentage of time when the Tanka 3504 2304 y A 2O

-'i]-'_u"':'-";:|
will be able to meet your demand

'_u' I:I

M I . - - - -
(%% (1% (%%

Percentage of time when the T anka 2104 (124,
will be able to meet vour demand

|JII

Shellikeri - Optimum




& SimTanka - Performance of a Tanka in Bagalkot using Rainfall data from 1991 to 2005 @

Catchment area in square A00 0 The wolume of the storage tank in S0 m3
meker cubic meter

feabrAyveedpline | [45500 46500 46500 (4650 | 45500 | 45500

Percentage of tim 1the Tanka (94,
will be able to meet vour dermand

fasketyveedilins | [46500 46500 46500 (4650 | 46500 | 46500

Fercentage of time when the T anka 094 (094 (194 (10 (194, (104,
will be able to meet vour dermand

Shellikeri - Actual




