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Waler s life « Belng used up Tn a mullftude of

bio chemic and bio physical processes , [ °fe conlfnyes
to _need replenishment every few hours, To_the

?:‘-
_rlvers efc  while The Planf' world draws Tt FvM;-

animal woerld it §s avaflable fyom ponds , la

the soil and _some from air . Human beings

2added wells to thfs list a longg tfme back 4 All

his  waler esscn’h'aH\'f comes  from prec«'PTfarfan

,,,,,,

= - rain _or snow o
0 While _ab_o_gc_fﬂ__é.ﬂ.?lm_éf fhe precipitalion rung
| back direclly to the sea aboul 20, evaporales
x back 1o the at‘mowhere. The rest offers |
l'}‘sellﬁ 1o be cycled through the (Ffe urcud‘ oﬁ. .
the. Llovs _and fauna of the land amd the Fr‘e:k i
waler agueous worldy by Frst getfing soak&a‘:
fnfe_ the sofl , or_sfored In_ponds and lakes.
v :

BesPde the volume 'oﬁ Drec?!?l’i‘ah'm\ thal occurs .

_abk = localiom , the wolume of umler fhat gety
_into_ the sofl and _stays W\gr;_,_!_,o_ng___enough o

be of use To The blo sphere depends upon

i The texture and gquality of coil

i The T\;‘r)e and dehsﬂ't; 0{3 vge,fa'h'cm

i The topogrephy

lv__The geological festures

9n_case men__.facrarlé work against™, deserl”

condilfonn are triggered [n spite of salisfactory

=

=4

va?nfpllo Chevapunji _Tn Meghalaya t—a—shoctk
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_example of This phenomencn.

s an _essenll §.|____F>(§-.r@q,qlﬁf_t;___,_gf__human habitallon _amd )
thie waler must _run Through The yeaf o Problem s ‘2' :
1

and_parlicularly the severe ones oceur.

_far end _of dry season

worlds : |
which recovds e htgl«xesr annual Prcaqzjf'ahc‘n, J

suffers from

immedalely after ran_ceases, is a shocking i

severe drinkfng waler problem -

sa.lggm dvfnking waler

_Avallabiltly of

clea " aV\d

towards the.

and man has gince long_wi

been 2alfve To the pdlenlial of rain waler harvesling

(RWH)- MQV\‘{

o of RwWH

arche_eo\oqucal sites show up exislence |

va . RWH assicfed agrfUA'*Wﬂ 1

i
0 2

LV\ Thg 'W)eg_
fh_fhe Negev desert (Ssrae!l_ﬁ‘fm_g_-,,,m_gc to

700 __AD which level
foday. Ou the Tsland of Crefe RwH

systems - collectfon and sfovage - worked ™ 1700

of produclion looks

"\m proved

BC, The Romans u'povs This with their

.Q,

brick and mortar Construclifone. | *

"advances Tn

j

_Their syslems can be seen even how b meny

mediterranean locatlons Astan as osell ag ¥

__ _European . Wrth The use of ardhes , vaulls swd
domey i lfme morfar _they built a vash sfzed t

ciofern 140 melres by 70 metres holding 80oco -

w2 of wsler al tanbul in the sixlh  cenlury AD,”

Around the same t'me they bulll andlher cisTern -

Ta close vicinlly wilh @ copecify of 5ge00 w3, -
BolR _are cenfralized systems N
voofs _ond _paved shreete and indieafe a prolonged -

avd suwemful opersifon . The Chaistion mankj -

collecting  waler from




Ot bigkts arvéaling
- o _CO,V,\_-_rlD!’lgﬁeé(ﬁ.,_fQ use | of ‘,t/_RWH) m MonasEn! NAecations

_deficient (n waler, Ex swples of This can be secen

, . _w_Spanfsh empfre and They brfng out” o high |

4"

B . Stendard of design and consfruclion, 9n modern

. Times Gibraltar conlivues to use RWH on a

massive scale and PBermudan law demands RWH

oo 8ysTem as an fnfegral parl of every consfractim , ||

e Nearer home we have Khedfn methods of The ]
T Thar deser[ and The Ahars of the Gangelle basfn .

o known  Through the ages . The Havel” mclhods
o ofF Bundelkhand =and the Eerfe of Tamflnad

e _broughl perennfal prosperity fo_their beneffciaries,

{

_They are essenlally agrfcultyre orfented but !

. 3also servlce drfnking uwaler needs by chorging

. _the wells  doum slream. Kunds' of Rajasthan |

Fia
o L3
Lt}

. especially caleved To drfnking wafer needs.

N Spmm— ~_Unfortunalely _afl these wmelthods received a
. back cealb M The post fndependence

BT - _A.A___,m_devefopmewt progrommes being dubbed primitive, |

e Wisdom s _dawning  once 8gain, sensfng The

e DimiTaliong  (and in some cases failure) of
a

I The _alfernallves . Ralegan Shindi, a village
in_ Western Maharashtrs drought prone belt, |
sholl up to nalional nolice as an exporfer of

it - green fodder To needy villages nearby,
Thanks To  RYVH  sel” info  praélice by an

oo enlighTed village leader Anna Hazare -

. The 'Kund' or 'Tanka' melfied of RsjesThan s

i
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household level =

. an .exclus f\zg_l}j_,(,dr_fﬁkfﬂj_;waW_..&WH _mehod o 5

f

The waler collected . fram roof and paved
" . yards ("Pauthan’) ,fé_M_Féé&?‘i._.-mﬂ?ﬁgh elaborafe
 fifslon _into_ 3 sub sarface fank generally |

 buflt fn stome and Ifme.. The people mee volue

 1he  stored wsler so _much thal the Kund s

o under lock and key . Cleanfng The roofs befove i

Ui
T

onsel of monsoon (s a fesllve rftual Tn

some uillages . With The decline in popular

appesl of This 'primitive’ method, in confrasl”

To fhe promised penaces of cenlyallzed
supply  Through sfand plpes, several ._‘F_L&"!.QI!DO"_\T"}‘

_ _Kunds  underwent hneglecl amd i _some cagp

o

"  breskdouwn . Disillusioned wilk Thig, 'Kund ' is b
- _calching _up once more fhanks fo The
cowscious_efforts of volumtary_organizaliono.

_like Gramin Vikass Vigysn Samiti (Gvvs)

. |

o : l |

é0emxeo em

7'@@’ — G =y l \/ € Sloped i
- Tali land / build ~
sk micro calchment

40 cw thick,

3m : A / stone uall

Lime /Cement

[P'as‘r?:f
L, |
i 4] ’L
Lime Concrete _Eg___ ;F_ao em

Cross SeCTION THRO' TANKA

\

A 'Tonka’ model being promoled by GVV samiti

- |

Lime ‘hsrr.sc'n’n) |
rlo cm Stone slabs {1

ikl
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Wardha d%ﬂ?faf

———— - - -

Sr,.No. Purpose

1. Cooking

2. Washing
Clothes

3. Washing
Utensils

4, Bathing
5, Toilet

6. House

cleaning
7. Cattle
8., Gobar-gas
plant

Income Group

—_——-—--——-———-——-———--——_———————-.———————-——————

185

90

185
50

45

__-—.-_-————_-_—_—_—.—..————-—-——_—————-—_-————-—-————

A B C D
3 4 5 6
38 45 45 60
60 60 75 90
30 45 45 90
75 15 75 90
1s 15 15 30
10 15 15 30
30 75 90 150
s - 30 60
220 285 375 540

.._-———————_——_—-——_————_—————_—-—————————————-——_—



e 'Kund' and 'Tanka' methods bemg essen'ﬁall E_

. different
e Indlgenous de velopment, have .many /location

speci Fs,c fé,afures and_the above ﬁ,é__.,.'ﬁé_@_hwfé_,Q_!_’:Lw_'
——— e JODE sUth el

The fofal waler 6qu|red _for domeslic PurpoJQS 3
e o (including _ domestfe anfmsls' drinking needs) fs g

—d

i

e o very  small _parl of the tota] precipitation in =

e our counlry (around 4 trllifon _wmelric tonnes) .

e The rainfall _on the roof of 3 small house( 50 m?) -

k-

—__is__enough o look after the domeslic needs of

o8 femily of five for the whole year ,w_l,_ff\f_” .

o 2anval_rainfall a5 low 85 B00 mm ., Obviously -
well wiThfa R ) *L
i our _work \fes outside Tthe rafns, i colleclng, F

s filterfng and  keeping [k safe from seepage  —

~amd_ confaminalion _for the wenfrsing) (non)

e ralny dey. Phagiralh, in Purenfc 1mes, fmuoked -

- Ihe  mighly Ganga to quench the thirst of -~
i hts land ., On a

:
much _more modest” scale ™

” SASE 7_ A_Le“)" us Trq The rafns, 5 tde

over The more -

SR | d_i’ff—fcu.lf‘__lgarrs of the year, to quench the s

e Tnirst of our very bodies , This efforf hages
- . to help the reader i _this regard o : E

pe - . 2 — - . S S = R - - s

- Pomeslic. water  consumplion figyres bary T

s from place to place , from house to hoyse, —
A reporl__on a survey of Wardha disfyick s -
furnished for ouidance , Surveys moy ke

-2l up 2l your localion to gel specifie
Faures. -

. bt~ ]
“© TW(@
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mwal'é.r.hﬂajweﬂfn_gﬁ (RWH) cen be bro
infe. the following functions

e e e R i Colleclian _on 8 calchmenl

s s s s

Ken down

e W Gultedng _and _doumtiake

P el . 1 » Foltration

S — ==

RTINS . Containment

. Wi drewal Cuser)

W . The_ governing conditlans in _our counlry being widely

different ik would be wrong Ta  precasT an ideal

_________ L _ _Combinalion , Qur effoct therefore would be To

e _presenl’  tyfed and tested (as well 35 explorafory

AT ey s _where so menfioned ) Techniques within each of the %

elemenlts ., The reader who inTends To deufse an .

__ approprisle sysTem specific 1o his/|site, wtll _have

To assess The various allernalives and make the

i __best _celection  and  produce a sell oul’ of them

T meet The specific needs , To have the right

i

T ~ waler  al” _The vight™ 1ime in [he vight quanlily,

i _Menllon _may be made thal RWH 75 only one

 Of _The sides of the waler sfory, conseruslion

~2nd  fuller ulilfzalion _the dther o We would have To

e afve up The hablt of wacleful destruciion we

_synonymize with 'decent' urbang sanitalion

praclices {ike Tub bathg flushing cisTerns (and

_TRe sewage dfsposal Thal gogs with it) washing

24 e
machines el, Recycling within The houschold will

sfrefch  your sforage To thel exfea, \_
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Ta2ble 2 .
- BROUNP CATCHMENT BUN OFfF COEFFICIENTS

R o
Q 9 i O
Descr$ pliow b dem
a. Uwnfreated Grouwd m
i /éoi’l on Slo,?e/) less Then '07, o to 0'3
" Rocky hdh.lral Carci'\mer)rj 02 to 0'5
b, Treated  Ground
| Compacted and smodthed sot) 03 to 0°5
Il Clay + GQuw dung (Gobar) {loor 0'5 to ©0'6
i Stltcone treated <oil 0'5 fo 68
v sodtum salk Treated soil 04 to 0%
v Para(',ﬂfn wax Trealed <oil o¢ to ©0*9°
c. Surfece Eoverings
i Concrete paved 06 to 0-
ii FPlastic §hee‘17r9 07 tb 0%
i BuTtﬂ Rubber 04 b 09
iv  Prick paved 65 b o




ColLecTION

~ Calzhment” 75 _The arca  from which wsler Is collected .

9 _mosl cases drinking waler s collected on roofs s A low

ratnfoll _or teo small roof areas  dictale additromal ground

calchmen!, a paved qgard or bare ground.

Ground catchment ¢ U S ]

When  collecting from ground, specfal care needs to

be Token to keep [he ~3!”0uﬂgl.,*Z}‘zf’OV" __encroachment /

yards  make _ malters ,S‘f_mFJe.rm but- when thie s not

.A:wfwfl’mq ar _leo during The period of collec]ion o Paved ;
4

_available ground fieatments are knoww , the simplest

_of Them  The Gobar + ,.5,9'!1_,_19_1.23_1"5.&@,ﬁ.!_?LKS.,..A,TEsﬁ_br,ssbjn},...__*-':

__floov _preparalion, These uar{ous surfaces would need
i

_ different  minimum F,,‘_?_F}_s__ _,_Fg?n'h’ng Towards The sTorage

. The run-off coefficienty of The surfaces follow

& Tele

When  one has 1o collect

rom an _internal courfyard -

one  con easily conlrol dirl from enfering fitp  weler.

Bul _when one hag 1o colect from an  un alfended

plece  of lond , far grealer care heeds to be exercised
ensure

1o ke,e.fz_ tﬁ'e.___,t;ﬁ]‘abi_iff Lj,wgfl-., the slored waler ,

Preparalion _of ground

The. groumd should be cleard of all vegefalion , This will
have fo be done on a recurring basis every year

i monsoom s Similarly The ground will have to _be swepl



r CORRUGATED

THRESHING FLOOR IRON COVER,

N OVERFLOW

_.3LAYERS PLASTER
ON CHICKEN MESH

J,. ~BOTTON CONCRETE
WITH PLASTER FINISH

A GROUND CATCHMENT METHOD



EROUNP CATCHMENT BUN Off COEFFICIENTS

a. UwnTresfed OGrouwnd

i Soil om SIOFGA less Then 107, & T ©*2
m Rac.ky nafural catchments 02 to 0'5
b, Treated " Ground
| CommfeJ and smodthed soi) 03 to 05
] Clay + Qw dung (Gobav) Flaor 05 to ©0'6
iii Sl tcone treated soil 0'S Foy 078 ¢ i
v  sodfum salk Treated soil - 04 to 0%
vV Paraffin wax Trealed soil o6 to 0°9
c. Sur foce Eoverings
i Concrefe paved 06 fo 03
it Plaslic 5he€17vy 07 b 0% T
it BUTLj\ Rubber a9 b BF .
v  Prick paved &85 & &
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 furlie aggvavaled by The llabllifies fnherrent in

clean before. monsoons s Any cracks in ground will_have
fo  be pafched smocth.a Hny. mounds ete will have

To  be flattened and  depressions filled and the right

mind o 9t would be preferable o fence off TThe arca

. fo keep {F safe from __bhuman [ animal _ tresspass.

Tne suggested chemical freatments To improve the

lask _longer fhan a yeer, Stllicone very expensive ,Onky

Gobar_((Gw dung) t Elay  eevn mixfure  plasfered over

_ _fleor s __a normal practice In_. Indian_ villages and

_sounds __the mogk W[:?r&.clTLc_gl et

.9 spife of best care, wafr Collected on open... |

e 8lope  bUlIE Up necessary. for_the parlicular surface T .

keep the performance for_long o $6dlum salls do _hot

. _paraffin wax glveo a_ reasonable performance, The 1

!

 _run-off _oulfurn_are generally  expensive nor do they B

. ground calchmenfs usually carries _contaminalion -~

 sub - surface colleclion and manual wi hdrawal (where |

_pumps_ are wof uxd ). Bofling 3nd ofner freatments

of disinfeclion may become necessary. . . .

Roaf _catchments o

A voof peing essenlially designed for non-percolalion
g 4 - P

. and  ihshanT _drafnage  offers [dea) condifions for

R WHoa Most voofs would do well for us excepl ..

_for fhe non-suitabllify of cerfain roofing maferials
discussed  below ..

— |
L

R



- Roofing Malerials . ‘

- e e e e
vaabgorben{", Ima‘i'ewajs like corcrele | galveniced

{ron ¢L__v‘v\_fg_v;ﬁalor'fa Tiles , sfove /slale slabs  ete Afer

) _ Me _castest and  most veadily acceplable surfaces

REERE § - i for . RW H. Evea The half round counfry Ules

and  well sccured palm Thatches offer no serfous

_problem ; except  for the gresfer dirl (oad

which would _require a little more [lushfng o

e
& _ CerfFain grags Thafches _may Leae&c e waler

colour amnd visual offence while some oF Thewm

may  Make ik won - polable | fn which case
‘ on_l_o_e;r‘ F{’”Ya”cm and boﬂfy_\_jr may be,c,ovyxe, P
hecessary  befove use. ok
=R _ Un>u|r3bla ‘ Roofmj Moi‘enals ) T

*_Plasle sheefs are nof as (nnocent as ﬁ’)g\‘

e

Dok_f under’ ultr& U.Obr d%j V'ada’]\d)\ %%Ma\’ .....‘ i

_be less 50 o They may leach out hazardous

Chemicaly  partieularly Th case of reeycled

P)aéIl‘CS o N S S S S
+ Asbesfos Cemenl roof colleclion may carry loosened

asbesfos  ftbres which are harmful,

' Lead based roofing maferial or surfaces may

make The waler quite harm ful,



Run-off Coeffcients - Roofs _ - S

y - .- — — - - — - ——

5|0FTV\3 Croofs

Terva CoTTa/S_\ZJV\e sbbs/ Slales @B -urg

G 5\/\__ee|';; /o[ﬁagﬂ 57»4”\6“’& 0'7 - 0'9

Flal ro_o]as . R
L Cancreld 06 - 0%

Befck paved ; 0's - 06

v

Plesse wole fhal  w  many parls of our counlry

roof aress exceed rhe slorage needs and The
sforage  peeds Themselves beiny serfoucly dictaled by
the afordabilify focror of the household and The
whole _calculation may have fo stark fhe dther

el way round o e WP =

Roof Forms . . . e il

Roof forms are selecfed during the procese df
. consTruction for various ressons of cosT 2nd
conveni ence , However They can be adapled

to RwH wilour much difffeally.

stngle pilch 4 This offers the east est edlection

on  One side _CMﬁ"(‘r\j Co'yi's__

Cans{derab\j e T e



vaulted roop

AOOF

FORMS & RwH

double pitch




__RKeuble Pi’fd/\ i blatey ﬁom bolh sides <could be

___brought ftogelher and carvied to

Y B _ _w___doum.[alsg_._.ﬂf_ks._..@._ﬂ.,'_,.)’i_,.gn,__ﬁggg_’czb_@-__;
wall o Alfernallvely 2 smaller confainers
e on eilfer side would do. -
. Pyamid roof Tais (s ome & the more diffrcunlt
Y e __voof ferms to cellect wafer ;ﬁ‘o—m}

___ necessitaling  gulfering on 2l 4
_otdes _and_ sloping The guiters 1

e rfghk’ ??h’z";.

Nallakelhy

i Common ta the sodthern parks of

__ the counfyry providing a well
_veilflafed but protected courfyard

__ for almosl all the house achivifles,

_ twis_is also very. cauveniewl fmr

 RWH, The tnner guarler walee
can be collected Tw e vmer v

_ courlbyard alemg with the paved

__court _yun off into a sub-surface

fank which remains well ﬂuardgé,

~ 9f however this is nol sqfficient

One __Or W

K
L

_ Guna Vaulls

may be Droughl” info service as
5 These vaulty are becoming popular
__doing away WAlR scarce makerials (ke
_stee| [ttmber s They are also-quite

_easy _to colleck waler fyrom,

% Flak_vrods have been alwpys

o popular_n_dry Teopics ,th mud ,
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_sle

__Pperformance
__reasons far_ from technicals The voof T generally

and  brick J'ack arches o Of lale RCC has

ne
_exfemded Thic popularily almosg r all over =Though
3k @ cowstdersble cosl _in _wmoney, comforl =nd \

nol commensurale  uwith The gains- for

1afd _flar and slope has to be bullt th the

_ Thus  required sforage

where

_TFevracing. material to take the waler To douwntake

potule  withoul fgr ming pocls o The edge of the

slab  should have al least a one brick Tall parapel”

To _hold back wind splasheso.

X Catchwment Area Calculglioms

5‘)’_0)'39_ 5 ize

Storage size i The sforage niceds for domesiie
_purpose depemd upon the following
| = the waler. culture DF The communih
or household To defermine the daily consumphion
b= e number of users - e/ gy,
e = Me number of sewice days .

s (itres)

_’3’a-bvc

Tke cafckmenf is @ Funé\l&n ofl.
in add'tiow 1

Catch ment Aves ¢

 Storage capacily

the Prec?ﬁl’aﬂon and run-off.
Coe»?fzt_g enl” wf TRe Ca""d\W\j surféce >

Cafchme.nf' Area A (m square melres)
S

: e ———.

RF x RC

RF =2 Annual famfa“ in  mm

RC = Run-off cve fRtcienT of The swfﬁqce



©_Gulfers 2re normally employed to carry The
S

~ GUTTERS & DPOWNTAKE

_roof vunoff awd throw ft away To protect the

_walls from dam age and discolouralipa as also
to guard the soil nesr foundslion. IMTRYWH,
one (s [nferesTed in carrying thfs water to
collecTion fanks for drinking use , While in
non RWH applicalion The gultere could be
cowsidered a dispensable. [uaury under CTosl
conslrainls, Mey are wnmeve a necessity dy

RAWH  oysTem

The wnown- erilficalily of gutters under genersl

_hew RWH _engineering praclice, has rendered

7t 2 rather unfmportant harduave frem and

thus  recelves scanty eupervision o Thz Aowme

w legacy comes to RWH  buf fF would be
a  serfpus  mmislake to freal so. We may take

The  voof as = gfven faclor bulb hof the

gulleve which wmusl recefue our close

scawling

Pfmensions o-F_. guﬁ"e\{'r

_The general rule fi fo provtde a cm™ of
gutfer cross seclionw for each m* of sérviced
roof area, 9n addition the gulfer should be
Strong enough to Take The weight and furbulence
of e passing water during heaviest of showew,
Gullers are usually fabrfcaléd oul of galvanized



Ca?

v v s 14 b ok Al q PIELEY "IN & S |

&S B 4

‘ron and The recommended sfzer amd Thicknesser

follow _
Serviced Area of Roof Gutter Dm\evulons i | Thickness
e ng:‘:%é Rectilinear OF G.l. she:f
less Than 29 80 40 X-65 o 65
2% -40 | 165 |80 Xx¥5 | 0'65
40 -0 [ 125 [ G0 Xloo | o7
co =~ 100 mii-N 15 X 11O o1
oo - 50 190 20 X 40 | ©-7
150 - 250 250 s x 190 o3

BrackeTs 3 Beside: The Thickhess of the

gutlering moaTerial, The strength and The method
of securing The brackels fto The [principal |

o

_shruchural elemerts is very {mporfant, The

smallest™ guller may carry 30 kg of waler

fox _while The largesf around 220 Rg , for every
mefre length af full (oad and The canlilever
supporly have To be very good to carry

This load. The G.l. sheel” Thickneseshave
been worked out -For befng suPPOYTe,J

at the wmpx, of one metre centre 1o cenfre
by such strong brackels o 9f The brackef
—f‘m’l or $ag under load , the guftfers would
._,fm‘/éaj _ s‘pmlarly and the waTer wOuld 99

wagle beside ofher dama%ffﬁ?\

o \'I
(‘_)"T | OO rN®L f?f\/)w\\{_f Q‘

-y /// 7.‘\.
05768 /3ot o /a3 |

1}

& &
ol s /.4 \

:.:mmﬁ-



4
heﬂ)ht‘
‘horizonty| S‘Ofel“ ’

t 10 mm




Slope of Guffer : The guffers should bé

sloped founrds The doumfake so as to ensure

3 Ffluent flow.Care should be ta ken thal e

~There ore wno depressions or 89 s “"'“"C"‘
may  form _puddles whith msy harbour divt/
2lgae  ov breed mogguithres . The recommended

Slope for G.1. gulfers s 3 -5 mm per
mefre length,

For long roofs tis slope may lead to a big
9sp. befureom The caves and the gutfer (30 melre
long reof may mean a gepof 9 to IS emNand
fo_thal Case e gutfer may nof be able ,.{zz_
Trop The enffre range of dripping angles,
This problem Ts usually avolded by placing
2 dounlake af every (o welres or so, and

~Me  gap brought” down to menageable [{mflz,

OF wuuld be also imporfant fo nofe thal
_ reclangular  gutters should be slo ped
_ slightly _oufwards |

_(aboul | ew-)
1o ensure Fas‘l'er B oy F‘ﬁ“rt
and total ,draf’hajf;_ - <’ * g o

Alternalive Materfals
Although @ (. gutfers may be more favoured

cost and availability constrainty _may poinl
“to Tthe alfernaifves

R
!
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Haer Bampoo GUITER

Thl’Ck Ru bbe' Skéef

LENGTH J—OINT‘
HALF BAaMBoO GUTTEP\
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This Is avery simpla and

ﬁnexpemsf\/e melhod » Bul

P Ts aﬂ)h"cable only To

flab surfaces (e. stone, 'ﬁﬂ‘w’
Co*V\Cr’cr'e_ or slale o A 4—-
narrow sfone ledge Ts

placed and jofned fn morfar across the slope
af” an arfpr_o?rf’alé angle to gutde fre waler
Towards the dountake

Bamboo Gufters

Gutters can be easlly made I -
oul of bamboos TF ba moos F"M P
of dcamelers 20 mm are —
aval lable Th  close ui’dh“},,

Leng th wise Jc‘fn\“s Can be

made by culfing bamboos _
(of.maf"chlnj size) to true face by a haCkSaw
Use rubber sheet (from old mofor fubes) ac a
joinTer from underneali . Secure The rubber
sheet to bollh the bamboos by G.|. wire, The
bult fotnt should be caulked aad seoled ik
hot  bifumen . alfer naﬂ'mek! The jo?m_er-l?Tgca
could ke wmolher bamboo of mafching

ovey s(ze ,

Bavvxb(}'o Md]" fl4fl'0f§

Whem bambOOS of required d'°&'“€*¢f/len3”?_

cire wof V‘efddllk} aws_\’lable} gullers could be made

-—



FolyTh e tubing 20 sW)

Pamboo val™
made To size

Tfphl"éned
with
SFurall (twine)

Method of F?xfng

BAMBOO MAT GUTTERS N

Hot bitumen
morTar Cdulk,'nj

Brackel Plonk
>




out of polyMmene sheel dreped .
bamboo mals. Mals should be

woven To appropriale widhi - .
coleulafed from The dfemefer ‘FL@'“A-&-~
of the vequired guffer. Affer — go
drapling., the  Twe surPaces . - .
of pou,mem sheel F'Fe should —
be welded by healed iron_al Suafable Po!’n'f‘;l
This sandwfch should be Then wmounted on
fhe bamboy resfvafnt g brackefs and
fexed To rafters. of the roof,

(Plesse nole that™ This Is Irfed only =f one place

as an ordimary non RWH gulfer but found promising)

Wooden Gutlers
Guiters could alsobe

made oul ef Timber F!anks . F‘ -

where avsilable fn_lengths &=
2T low cosl. A 'V' shaped ,_. _ .
notch s cul into The ~ Le it
prackel Plamks and The lengm 7

pleces. neailed Togemer as well as fo e Dragke _
The 9roove_befween The planks should be caulked

and  sealed with healed bilumen sand 1: Y%

morTar s A NN S ‘l K
s
BoX
Treatmenl OF Bamboo and Timber :

Untresled pamboo _and 1fmber have a very shorl
useful Lofe I erposed To fun and rein as is
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— Motor Cycle
'.f Rubber Tube

“f.;/ -———— Rubber Ce menT

DETAIL OF VERTICAL Joint

Het bifumen

in all pores \Aa\’ef |

o

Ve

e { JoINT  GUTTER - DOWN TAKE

waler

Rubber strlp
in rubber cement
befween bamboos

before (nal ‘h’ghr(:m'fg

of g.i- wire
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bound To happen fn thic case « Prinking water use
tules outr  Trfed and tested cCreosole / chemical /
heavy melal treatments. The bio malerfsle could be
seasoned  Wily  Wesler [steam [smoke and covered
Wilh a lead free painl fF .for exferior use.

Tradifienal Bambou Jaasonmg A men'\od et

o bamboo planls sre fn The uvicin ity of the Fnz}ECr
+ 3 year bamboo;,( 5hou|40 be flled fn The derk half of the
lunar monfh  and dipped info weler (full surface needs
to be covered wiAlh waler 3l the Tfme) for a miiimum
period O.ID" ene month . Qmmedfafe(t{ on remoual__ffowm
wWoly TRe bamboos chould be sfacked verlicslly in.
shade for a minimum of 7 days for alr drying,
Painl ete should be applied sfter full fobricalion

avnd ereclfon In
’ Bon J

i Fui §

Bamboo Downt_oke

whole bamboos can be used as downfake affer
Lurning off the nodes , if bamboos oqe +100 mm
dia  are available # al rlght price, =
(Her-e are some exploraféry

Suggesﬁmgs not Tried anj,tyhere

so  far _To The knowledge . .
O us) e ot TN BB S Hﬁ“
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Rain \LwaTe r

SimpLE MANUAL

Rainwaler

4
To STOr 896

W heavy
splids

- stoppe’
+o be rernoVv

‘ s X f'ﬂ'evr{
DETA\L /A\\\ \nTcran/ Y

THAILAND TRAF

= T fy.\:P ha)hr ‘r“-{)hr

vifase like leaven
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_can_be made ocul of od ﬁ
9

n_The . skefch.

™M _Thailand _1& 9ef rid OF duslk

~and heavy dirl _aufomal%ally

_reliable _=as alevlion level drops after the first

DIVERTERS

S our counlry, roofs remsin dry for long before

iF rains_again . A lof of divt,dust, legves, bird/
__anfmal droppings efc accumulale  on the rocf dartng
s period. The {{rsl showers send dowm & muddy

flow laden wPth This refuse . This cannof be allowed

to go info sforage . A generally observed precaulion

is To gel the roof surfaces broomed and sweph
before The rains which gefs rid of mosl of this = _
divt put Mic 05 usually not enough and The first

Flushes sl need to be refected,

A very sfmple _manual diverter g

_motor cycle Tube as shown

_kw Ingenfus _melfiod wes developed

_as_ shoum fn the skebech. <

As. 2 general rule simpler mefhods are more

zeal ((which wey last a season) and any single

link  not  funclioning af iF s oplimum wmay-
jeopardfee The whole syskem . Besides This, they
are_usually expensive and could be borfered for

2 few m> more of storage.



Raw
Rarmwaler
Leaves etc

weler <torage below

COARSE  FILTER ;

I

K— Frlifer
Pot

DETAIL FILTRATION

fsfoma slab roof- Cg‘thmenl‘
Grou“d/\«f
/]
u‘("GYl““C'f TC;_ //
_ 0 keepo
Sub Surface 0 leach's et /
gTorage a — /
i S B et s i i o3
AT

FILTER FOR GROUND CATCHMENT
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AtfPerent fgpes of friters.

FILTEKS
Filters are an absolulé must for all drinking
~uwralér slorage  sysfems ol only on ground cafch

bul also for roof cafch « They are besl

mounfed on the <lTorage conTafner To diésallow

any  Further enfranls mto The waler,

This stmple coarse féter Ts ‘p‘ a 5
meant To keep out leaves and ‘_'5
olier large sfzed refuce . Frl ) s

This _one fkeeps out Ifight” as NPl

well as heavy s<olids and A .-Pj,

silte The flow baffle avrests
The sPead reducing the & ) K

F)OSQ(’?II I‘y of dirl gale-

crashing while The fine sfeve kee'ps ouf‘ floa’h

fnes . The sTanding pipe allows only syper-

rnalant waler In e slorpge leaving The

sUE P fhe filker pol To _be removed {rom
Time To dime .

Ground GCatchmenli necessifale dea

4 slrghl ly

This  (fifer _often employed ,
ih RajasThan Keeps oul ‘F‘ﬁ
Large leaves and silt

but” allows Floaling } é-

fnes



UNDER CARVED CONCRETE TANK



. dtverter towards the confafner. -

Autd malic  Foul Flush Re/j’e_d‘ar_

| Tha s 2 very mf‘eres'ﬁrg Men’\od

paﬂ‘cula[‘h!___ suitable for C.ommumh.! bma,ecl}
9r allows collecTion 0,4‘ thame_d ra’ns

auro’ma'hc:anxro
BE w_oxké. on the basis
_of 2 wooden floak

which 1C1Ts 3 way, omiks
_the clverfer a5 the
PR -f'oul P—lush fece'o‘l’acle_
gelz . %“ecl MIT\' waf%, as _indfcaled
M the Slkﬁh}‘“

The dlverTer s a channel -

qssx/wxeﬁflca“uj Pos|hcmed on a Fulcrum—

weneeadly Tolhed  Towards The confafner,

The wooden Eloal on the refeclor sfde
has Just enough Weight to keep lRe
Channel 1ilted tolnrds fRe refector.
W hen wecler ge)‘s flled Mo bAe foul _
_Plush  recepfacle , Re wooden ¢loak
gets Iffted up =lomg MRe rise Tn fRe
waler level, fenally 1°iting away the




L
To STora9é

THAILAND TRAP

stopper
+o be remov

DETAIL(R)  Trermiert

_—

— To tyap | Pght weight
rcfue like leaven




C Onstant™ Havves'froy\j

9n | some Pari‘; a‘ﬁ The world , P‘arT.‘fc%(arh,

B fsland  _conditiow , TF rafns throughoul
the yeor , ex nearly every day. However
nol all these localfoms are -Free from wa‘f‘ev___
~and p’ar’hcularu( drfnking water- Problw

4 9)« such_locallong » drum
or a groupp of Ranjans.
(Terra Coffe pots) could
be kepr just under
The gutter doumTake

1o colled water .

A -qu'ﬁ’\er lmlorovwemen}“
could be o plade The
drope—tr down Take, to

, o waler sf'oraje drum
. or oulside”

= el fnside [ fhe house, with
el | L— -~ overflow ‘H'\row'f@ Mhe
waler out OF— the. house

Stace  tnstamt  wdler  hacuesling may nol”

remaln f-ree. Frmm conTamPngliom care would
have o be fkew to ke a check ou
o)/ualfhf (j# water & and Throw 'OPF bad _ _
waler 2 and When necessary , b be sble

o wolleck ﬁ:\lp' nexl™ rafn ,
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4N N\

LIVING BATH

i comwa@ " ~'
OVERFLOW
-
! , E

TusTANT RW HARVESTING



TILTING CHANNEL

oLy

Or] o=

D D ' “WATER LE

-A— CORD : VEL

‘ FOUL FLUS 7 R ¢ | el

y COLLECTO,
WOODEN [ 1/ T
FLOAT #
= i e
TO SECONDARY o A e TO
4;;35535% ] SOAKAWAY

AUTOMATIC FouL FLUSH RE JECTOR




o OTORAGE _CONTAINERS, e

—— . _Me mest crycial camponent of the RWH

e _system. This Ic parlicularly trye in cifmates
ATke 9ndia Where  colleclion and withdraws)

-8y be six months or more apart fn Time,

e Tl thew  the tank ha ¢ fo_Keep the wstler

from such formidable enemfes Itke leg Kage,

A confainer is the most expensive snd also

i S ___._eezép,qr@tfeﬁ_,_.s.qnf_‘ﬁn_a_s_'n_ci.___ceb_femf@f@niﬁ_
% it Hl _The high cosl QE-_,Q.Q.ﬁtér”\e';-i‘@aj,_r&gi@ﬁmm___._
bl 1= _ research in. al t@_r_naiﬂgiinﬂ_s_qs_tgﬂ@»_a__
.. . But serious  breskthrough s yer rot tn

- 2lght. The enthusiasm genersted 1 -
. bamboo reinforced tanks of ypp
o (Tndonesia) a2d was shorl |fved and fed

~ many low pudgel enThusiasts to

i S —fruslralion. The cement fors fafled

e by leaking bottoms_in many fnstances.
P T ~ Caulion _may be exercised in Promdling

e only  well Tested Technologfes for

slorage containers .

o & sel of criffcal requirementy common
To 2l _kinds of containers would be

T A seture manwhole cover t, keep

_oul” confaminan{s and sunshine
= An inlef [rifer



1.

o the sysTewm

- A waler levcl ndfcalor

—

.~ _Foul flush refeclioy system
— /’5 lock on The wilhdrawsl end .

. ~_A secondary sub surface Tsn)s,_cm

_c25¢ of over ground Tanks ) to

collecl The spilt waler and overflow

far callle_or_plank walering

TyPES OF._ CONTAINERS It e o i M 3

BLOCK/STONE / BRICK & MORTAR,

These wmaterials are ~commonly used 3l over

e counfry 2nd The skills <asily avajlable,
_Approprialely dressed stone [latertte blocks
would  make e Consfruclion even easier, 4,
inferlocking brick design has been reporfed
from Thailend but s yet fo_make grade as
a f[reld success. The rool~ of The tank

i = An overflow arrangement Nl ¥ g
— A sump (and clean oul arranqement
for_ flushing for over ground tanks)
..~ An exfraclion sysfem el keeps
N oul conTaminalion
i = A _soskKage sysTem Fm‘ ﬂne
N e spilf waler AL T
Some Q\emenfs would add To The uhl hf
w
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can atse be bullt in RCC, Stone slabs, or Tnbrick

dome.‘ an Fer &Varlab“;h‘l OF.,SK;QIB

Supervision towards well proportioned '?_"9_",1"5", asmd

waterproof plastering to Tnside surfaces and

tRorough  curfng  normally  ensures success.

ReINFORCED COoNCRETE TANKS

These are even more expensive but may be

N s g o o e e s Lot

convenient™ precast or PS"'“Q“V precast~
(like well-rings) form . Centrifugally moulded
(hume-pipe) RCC pipes B0 can ke adapted.
fo _make precasl’ sforage Tanks,

MouLpED  PrasTic TANKS

Thece are aboul The mosk expensive , gyt

Their  waler Tighf Ifghtness may outweigh cost

consideraliows  in cerfain diffccull localtons .

Bul” They are ust susceplfble to vandal and

rodenl” affacks , These tanks have atfafned
phenomenal  popularify as drinking waTer

sl_“oraje Tonks n recent Times and are

=vailable fh most Toums of the _Country. .

v PN CemenNT JARs  bO MP
A very inferesling method has been evolved
for _mak_u”nﬁ cement™ morfar Jars upho 2 M3,
- Two pleces of gunny clof ("fresh or oul
of used sacks) should
be cul” and sfffched o
cach ofher as showw



It



Apter s1ifchfng The bottomless bag) it s Turned

hside oult to provide a nest surface f{or

Plasrenng over tF, . .
2) To make The boﬁ'om Of “'ank m
dls circle on the ground s Place half brfcks or

ark oul 1rom

some olffier moaterial available
ab the s'te to confaln ths Gﬁ
AC/.(’YI'ClQ?/'o FPlace _VPOIK/TT'\&Y\:@ /lqaper’ . é. S

sheeling ouver this nscfbed circle

to break contact wilh The

(fgv 5 be made over ilfe Mix 112 cement sand
morar Thoroughly mixed dry and waler ©°6 parb
by weight of cemenl” added tnereaffer and lay
™is on e circle 1o é@u_’rhfp‘bg_v’l_e_s;mg}@mlfiVr_n_vrqu_ =
plate sefs - bul” afrer infHal

3) Pefore TRe ceme nt

drying - place fhe sacking bay narrow end down

and start [illing the sack wilk saw dust /sand /

rice husk . Make sure The morfer base shicks

_oul from under fhe gkel gack
as shown Tn fhe skefch and T
Tuck e edges of The sack .F', N
pelwesn The (Tlling and e bawe &
+o be held douwn by the welight =]

of fwe [Oll, with suffeerent
and un’form margin all around ,
Bp and tle TF closed o Smedlh and

4 ) Fold the
press the sack nfd a2 rej'ular 9heuP«2 o Makg 2

wg@den r_»fY\g_ (ar 4 Pr‘ecc»sr one th cemenl mori‘cr)

go cm external die to work =2s form work

for casling The [fps of- opening.
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'GHALA' TANKS

'Ghala' mesns granary baskel f, Kenys, Cement

morfar s plaslered on Thése pasker to sfore

On Kenya a Ghala fs fradtfionally woven our

oF 2. woody shrub growfng wild. Paskelx could
2lso be made oul of bamboo  for this use,
Any sfrong baskel would do_ for This P_qr.)oo-fg

In making The baskel The boftom Should be
ommilled 1o

-

ensure a peller stryctyre.

METHOP oF ConsTRUSTION (23 M3 capacity)

1. Consfruchl a stone foUhdancm 2 mr‘cf'rej d’s and
20 Cm deep o Level fhe To’_a_ s _mcea’\@ concrele |

2. Place Waler pipe wirj SocKel et

As_shown In The skelth

\N}

Lay - 50 cm Thick comcrele
132:4 ,working around the .
pipe array\ﬂemenj— and embeda‘ﬂ'y
FE_in The proces,

4. Before The concrele hardens

Place Me bolfomless baskel

S _anrrallj on hat o The basker
should  stnk iy e concrete
to 15-20 mm o(ef:»rk. Go on ,_
to bulld a Fefsining toe rfm 7
al Re base ,to hold fhe baskel ,,ﬁ"’”)\/‘, i’ place
and - allow fthe whole Thi'ng o harden.

STorll plastering the fnside of the fank from



=)

e 1@, Immeddafely  after dryfng of the first coal, scratch

15 mm thick . Toke care 16 bond 1he sPdes with the

bPolfom up , dashing hard on the weave so as to work

ifo it and smearing the 112 morter frrst coal
base and smoolhen fhe sharpness wilh frllef o¥f

F lighfly end spply the second coat to another

15 mm_Thickness. The oufside may now be

Plestered  similarly Tn Two coals, Mould me “’,PJ
Cure The fank by draping wel sacks around the
fank . after the  cement gefs , After 12 hours, fal

e tank to querler Capacify,

Cast The Ird i ferro cement or reinforced concrets,

to. 3 Thickness of 3-5 cm_ depending vpon The
size of The opening . = e e =

UNDER-CARVED CONCRETE TANK

- Tl _is snohher _inferesling melhod suitoble for

soff _sofls, 9f is consfrucled roof down, wilhoul

_hormal {formwork .

18 M® caraaty  Tank

1. Excavale a_ french 30cmx3z0cm -l

in _cross seclfon , toscircle of 14
mside dlfametfer of 3'C welres |

T’émF,uP The sofl and Plasrer The :
sfdes wilR clay and cow clung

slurry o Keep The excavoled 2
malerfal on IRe ihsicle circle
Tewp 7P vp fo form a mound :
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2. Lay beam ranForcemcfnf Cage in the circulgr

french and covar he mound wilf dome

r'efr\(—-'urcgl'nenf Po;?ffo‘n?nj wo manholes 45-cm

diameler, one on each side and o weler jalel

arrangement  aF The crown. Take care to

g {
keep e whole of iron 2 em clear of groundy

Lay 122:4 cement concreld. Cure well. L

2 Two weeKs after Mis, carve our fhe sofl

fr'am under Me dome to a der O'f- 3'5
mefrec . The dowels dnchored tn The ring beam
will e vistble on the side and thfs B an

Mdicalion of caulion too . Dress fhe $o7| amshe
bestde The beam to leave e supporl InfacT.
Bufld the walls Tn ferro cement anchoring ik .
info e dowels on ’fbf» and [He [loor al bollom,

Lay concrefe om The Floor embedding a -

reinforcement csge and incorporaling a sump
_Plaster the sfdes, ceiling and the flogr |
thsk  order , apply ing Iao C@B...S?l{erffk)glgﬁ any
mi‘nor delyr_esﬁfcrns /bu)ﬂep o Cure uwrell,

FERRO CEMENT TANKS

morlar wWilh steel reanofCeM_em"—g AbS@_Y\CA}MQF Dy
Coarse aggregale enables Thinner seclioms with higher
impact sfrenglh  accruing from close weave
-meshes o The concepl and praclice s even
older Tan reinforced concrefe but has
Fé”_&h

oul of favour for being labour

!



DIAGRAMATIC SECTION THROUGH
TYPICAL FERRO CEMWMENT TANK

WATER

Pow npupe_

Sedimenlall n&
i Eu%gggg

. pebblen
L~ M‘a-"u "'V\lei

Gl;rww;,

. / waler level

l Prain awar Silk Well 0
To )

5(.(,ov\ddr )’,’r'.,. g
re)gl e




intenstye.

Tn 1347, borely a decade affer portland cement

wWas patenled fa England , a Frenchmasn J. L.

Lambot

refnforced cement boat, 9, i247, another -

ffled 2 patent fo produce wire

Frenchman  J. Monier _displayed wire rein forced

cement

Pels at a World exhibition at Poris,(mafs

Jo Monfer wenl gn 1o become famous as fAther

of- reinforced comcrele Do P-LoNerw? an 9tgléan

_eénginee

Turin_

rof more modern fmes ., burlt his famous

Exhibifion Hell wii spans as lerge as

21 mefres using 4 combinalion_of Ferro-Concrele

and Fervo Cement | iy post war Ftalye

Saltent Fealures
~ Can be worked to much lower Th?ckh’ggsfx)__
SN refalning  impervious ness to water -
(520 mm as againck the mfnfmum of GO mm
i case of ferro concrelz)and fmpact sfrength.
~..Lfghter _and fronsportable el
= Repafred eastly
Overall cosfs per lifre nearly same as for

—

_ Ferva concrete 1 needng more on |sbouk

bub less on materials

Can be prefa br’cated or cask 'n sthy «Has

4 been recently ada,préd To large scale

_semi - mechanized ParTial pre-fab by '

-

Struchural Engg. Research Ynshituls.
G hazia bad

Costs R, . I'20 4+ 1I"'80 Fur litve wviow .



Schedule OF Ma lerial CO'V\SUMPTI“([Y]

P

sze,. oF Ferro Ce;menl’ Tenk

Ttem of

Materia) - R S
Portland Cemen t(beys) 2% 46 6%
B RC Weld Mesh
6"x6", 7'x180' (rolls) ;
N° G5 or 66 (m) 20 , 30 40
Chicken Mesh
size 3'x100' (rolls) ! /3 2%
Binding wire
6 swg (kg ) & |0 13
Clean sand (m3) |5 2:58 3:0

. Coare Aggregale

20 dia (> 03 "3 210
Walter Tap (Unilh) l | )
M Copper Urn (No) | ) |

|
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Toking info account” The rather low exposure of
our bullding arifsans o This useful ”f‘ec;hn_oI03y
I hac been decided 1o detsjl this rather
elaboralelyy; for cylfndrical tanks.

Dimensiow) Fmr -(erWOeCMEM+ 'h‘lhks

) . P |
s LQ/PaC-I‘hJ e ,
imenin . 2 20 m>
Pimenn ond lO w3 R
L ew -
= N , y
R_J—’d:;;eﬁ T 26 m* 276 w* 4o o
'4'10 4195 m
Frumdilion slab liamelte  3:02 7 T e
e e ol 3182 ™ 4'66 ™
Dl,wveﬁw J},im mesh cu«.(@ 272 m 322 .
Bl ol i o B 3r86 mn 470 ™
E)(fT’JM,Q dAWMLi?/L.’-’ ')_'7(, wa =T
. i ' e
H?Aﬂl‘\k ({} 'rb\.g_zﬁw. |'8D 4% ( %0 m |
gide walls —————————
165 ™
Leved cf}- o\/a/uf—-low vEE B /65 w 6
et
Mé')k CAs - | '
mel. 20 cun o\/\UM 445 m 1223 W 1494 ™

From among the I7sF ¢ hooce your sfeze [f-
Poc;/-;lnble. Thrs Lsflll 51\/‘6 BOU\ a '”f/qol7 Vhdofe
s a'f— ywalerials o ¥

Toble e



| Pre{;arafav\ of- Ground
Lke all swb surface 'l'amks one hae To Take care

to provide sfrong foundstion y; I the case of Feww
Comert I3 tamks, Select the Localiom of The Tank _
from the view Pp?vﬁ‘ of Proxfm?fy"}?) calchment o 9§ thic

happens To be om cloping  ground \ou will heve To
leved” e » Mark out an aven afFvox7M9re|7. ¥ M
\4;4942,\( Thaw the diameler ja_v_\d leved il 9f The

ground heppewy To be rocky, veweve tRe soil behean
TR nsdes Watluding loe shiney o £7l wp These gopPs
With lean comerete and level fI,

Gw The lweﬂw\ ground  mark Ihe faunda‘hm slab
Ccivbtle o To werk oul” c,«vcle,/a sTrmg amd oo peqys
as shown Tn ckeltho Reweve Top sl o OF fhis
ts move Thew 10 em , conlinue
removing Tl exhaushion of Top
soil and [N back uAlh havd
cove o IF available, B up Thix

now With water and allew

B

ik to shay avezmgw' Ra
The ‘]Lllw\g nexr' day o obTa«v\ a sound bed to
©ley  conerele upon s Mark, oul e frough for urn and
‘excavale and  shape i properly .

Pveparzﬂf’ on of-—__\Qe?nFomemenf"
 —— = - On & {‘131— area heav
v HRe tamle 5 mark ot

a circle WAtk fhe
Foumdelion redlius
.Lw The meth m The

circle g shown in AT




sketelh and  mark fhe Luﬁfn5 ’f;»(ﬁv\'f; to make The
whe le cirele o Tvim o{(L e corhers amd gave The
blecer for future use, Make sure The Tuv pleces
O’\'UL\A/"’ ot least ome cquere . If any Far}‘ o,Lﬂ\e
cirele remains  yel uncevered , FOl Tk up wilh one”
o the pecess Trim off a9sin and Te with bfndfay
wire to m}u.ctl‘in.o#c?h:ci'erdjme. and c,awf'leli' Mark out

The urn receplacle [and e Traugb\ shaped mech to IﬂlECb
Pv@,para'hov\ ofi- tre {loor

Prepare m:xmj bed wAth bricks of iron shad‘ et

Mi’x CGAN‘:M\]t- samd  and WM bl 'M
o\r\1 solT | on TR bed o Thorowghness dy mixture

acwiev i

. bhe ensured bn}Lum?'rym)'y Of— fhe cblowe NO'W
add  watr conefdly o T mix o The quentthy
v} waler should  be a’usr ev\ovﬂb\ To wake Hee w iF
wvkable o 9 youn wedeniad flows off- The shaved
ot gekg S&FMQIEA, tF means yown Comnefe ﬂ; to
wek o Tk excen o wafor mesns poro Tty sed

wealener o your P«MJ produuct, Carry T
coreneds to the Tawk ¢ite o

Fell ‘M"s comnete on the Prapavul sub pbase *'0_
2 deplh ol 5 cwm and rom i o The righl Kkind
o+- sh‘FGV\es; wm conevete  will weed 9300d rammfhj,
bour  wmore courele dnd ram b to 2 mloaqfd
Seknerms 0 B cm. Place TRe vc;fnforccmvz\‘
om W o M anoTher balth o cmenele  and place
| it on tRe wwsh 40 cm
ms'de TRe dfawmeer om

a/l wdes ,to A compaite]



Micknem oF 5 oms

Take the oul lef {’-fx’f‘uv’e awd 51'\~H" some }Dwfaw
wmfo the  open  end to Frwwf: mortan. or ol
ik~ duAu'ag, i dwing comlrueh + Fix This  pad-
o~ The slde of derived outld™ awnd te the pipe
o TRe rc;«'nf—w tamenk™ | wilh alternale megh wire
Com T omd boffow dp fRe pipe ar  shaoun tn the

| skatth. |

fve,!)m?v]/’ﬁw. Wall ﬂav\}tmcwwﬁ:

Fdd e \ey\)ﬂ{ ot ve/fwfmww.wf_ wm R Table ..
umden  BPC wash , G fRe Waferal to -Fl‘f\M
e cyltnder Witk Ponds ovelafdatnp. af least
TWo si/u.aves Min, 360 WMm o e The O‘\/C/»la‘Fg
secweh’
Pemd e \/MCo.L
“h“‘ wines of The u/\\v\du
of laev]?emalt'cu,\m to i3

. either
: NQ 0 SU\YF&LQ- b mwltrJ and ouh«rd

b . sde aH‘erafeL.‘ [om
» \\Lt' the flovr Hde o
| > Shanam fu\ e g\(.e/i'tj'\

Plice the eyl Pnder
ow T\M wmoh  To Fovvn a true C»’\\V\J.ez\, amd_




pmd Bie b ceomely o The ek belna.
Prepans amolher botth o cowwels  amd

bl b oo TR flrow to complee TR
{O\AMd.aJXUV\ diamelzn, to a Mﬁttﬂj 1"‘;_‘3‘(“‘/”
g5 om |, woking the overall Thddkrem 10Cm.
Cover The wride omd oubdide dy fra cindde
tcammtvg canefully awd [ely eAflnt wmiely
on e wall reinfrucement Gomea Plate
cvern ow The comunedzs o FM&J‘ enapovdddon
omd ol It o cwre we/w\_ig‘/\i"a _ R
N moudng | venons W TRE Covey plad
wler all over The concreld swfoce , wow
keaping (I maisk Wby o, '

f__r_gfaia’ffm‘ of- Tonk Roof Reinforcemen™

Plot & drcle
B A e with IWe )
g  hadiwe - tha
A ek wlk o

LA

-
-
1

|
1]
1
F o) fii

w:qg_/;_;e— Tl g g

\\ : ™" ~
T 1 - PlaC& a UJOOAGW\ B

ﬁ:%mem’ﬁW'q BN e or Conerele \
4 b | ploth adosuk
45 cm tall Py ol TRe cemlve of; s Civele s

Opem oul™ fhe BRC  mesh and mark ouf” 8
‘\"v*a\aez:ofo\; to  sx corva\JE the circle wath mims



N
R

20 Cw ove'/v{dpo The 'Y?a'\:&w’dj atonld be
cut 2z shewn to aweid UM"'aﬁe.» Place The
feapezolds on e
Circle with The smeller
\907-]‘007\ b The cenlve
on the block o Tre the
Pleces Togelher
evxsurTV\j 20 tw
overlap « B Make

| - cuve of fRe vigidiny
Ok Thic by \ffifng witkour loss of form . Trim off -

e Triangles. Tle  clhicken merh all over o

Furtier Work Uw\TTT‘M/\\( Wall

Toke wooden ‘v\:{v\k.s 3 woh and ik W\moz o‘\hme‘i’t’)’s‘
Just below the ftop of fRe L\./\\'V\drl°Ca| thepe mesh,
Tie will provide TRe lgidity necemary for tixe
ok ahead, New Take The chfckem wine pull

omd  stant W7"@’ P ap%gd e Ojl?nder/ }:usk?h9
e Top edge of tre chicken meth over The

vee verdical emd fhe mesh o« While ewcfrell
f\'gk\‘@\ e \mesh a‘v\(}+ bolR  verlea a/v\d‘ W?;w‘l’;?f
AtrecTlone , with one or two hedpen | one Wy\g/
- The roll and tRe olher fwm '\r'gm‘em'hﬂ am_d
Tying  wATR binding. wires Overlap fRe chicken
wey b \eant 20 em, DQW\AFV? on The |
avalleble udlR of Chicken weph |, IF may Take
Theee,  ov wore lwws o Take eare fo provide
20t overlep tn 2l divecliom Tighten wp



2\\ 5205 and bwg bulges . . ot Tl 2
Now Toke [MRe 16 swg bindng  wine sl omd
Caitol b awmd the oylfndalad cage o Uime
axownd e Tip . Froceed [5 sPFML The wine
pilh of lowewm fou
rert” 66 o neighly pullivg.
Ak veu L‘Z/Q\kppf‘ww B
CEmnet o e haight
g oov \M"}U'\ Oﬁ 8 ewm
New adapl oo pilh =
5 ow {Wm )wvwwy -
\/WW A boﬁ'om a_g/mw M TR Wine OMW\A)
o, Ve s OF K{:‘UM stage, e ath &
vihamtel  te e m’LﬁA' a verhedl wagh
WK plers ana ek tr wext nell

ww Lovre cackns WOWMWW&JA
o TRe Mﬁdz) i stibched to eoul\ |
ol o ‘h’ﬁ‘/\’rwu Lot o e

by wraaldo T g sutell (sTr\v\D> af” a b«b‘«
ﬂ, S Cww ol oven . . .
Now \0 ark 4
lasdder wiich
WA A,U»JW TN
ond walenials b
Ve W owmd owk
B Phe, s it
Commn g, Oany downse)
v paadiom otk




omd_ondnde

struchunns Swptde [thore Aoald be engwgh sp=
NOWV\% ‘ﬂ?woe. befureon tRe ladday omd e Cages
Now rewove The timber P\gy\kg o T M'y.l reaul

n tRe logs ot shape ‘G‘F—NCA-,‘\‘V\dUi, and s Shawld
be comecled by 9guy wines on TRe oullide (The
binding wine cam be untd fun 1% llswqﬂo')u/ one
wd Ued o The' cage omd e dRen pulled
Wik ()ivof‘ e  Alghd™ stnevg K, secwn g ir
o bamwmbiro peg dnivemn Jﬁ-&{ﬂ twh TRe grounds

P\'a«s"\”erf\f\ﬂ e Tank PrdW\ Tnside

Fov P\asfer algo /Tt\oromjl'\ dr\{ m?)cs'r\_3 W optimum
waler codem™ are essentlal to STrengh and

e 's::;;\fab?lfhj o OF To dlso hecessary MRal the whole
of- | plasTering musk must be comppleted  In one
crloeraﬁav\ 1o reduce the |ikelTheod of-— Crat ks « BF
many e wiser to have T P\—asf‘u@rs carrying
ow The Pestertny. E ofefp o5 e direction to fnlsh
6 3 common F‘ﬁhﬁ sfarr -PUW\M bOTro'M,Smea/u'ng/
amd pushing tre plasfer fFraugh TRe w‘{f%,jﬁkj/
wp TeM Jou rench tRe Tu,o Worfzowta| wire o Fix
owFler ' overflow ipe dwiing blagfering 2T 15 cm
below The Téfo o wol™ smooth The \ol—asfem Coven
fRe P\asfer wAR F\aﬁ\‘c/guww sacks af fRe emd df
e work to rrevinr dryfng o This placlic could

be V\ung -FWY'\ N\QOIVerTfC&l wives  of the c\jh“n_a{r?ca)
cage Po wol {yrgel to keep the Plooe wal
toverad uﬁm‘zgmmy bage o The Flmw_ cancrete
thouwld wot be allpwed 1o become Ol/f\'id



ol

Remove 1he }a\a/)h’c/ Caven On\y fvv;w;eA?zf‘alx/ before
oﬂo\\’?v\jfﬁsewy\d coal” ov The next ~day o This worlar
can be = little welter to sllow f+ to - be smosthed
but™  ghould nof b.&(,c*me. 5h?n7 o F?\.Tke wall Thicknes
should  be 5 em oversl , owly 3 em of thab
chould be  fnside ; c«.ovéfu'v? 5283 amd .bugesa'Agaa'V\
Take cave to  [filsh me seconrid coal™ (h one B
speralion , i necesrary  witK two Flasfe.rgrs; -&{’:hu |
Use ovly woodem [Flatf, Cover the wovk with
plasite lammedu"am,) after Me worke. :
+ Now  remsve fRa oelk Grom. owlside
amd a..Ho\L’ Plaster to a Thicknew 0‘}* I ewm, "
Flltng the  cags md e,uellmj Teow itk The b
| bul@u) wilhoul usmg -ﬂoa?" Co Uen TRe Flum
aaa\vx T nexr da&, ‘
Pr}a}a\j sewond  coal of |'>laser Frm'r&
oul sfde  nexli” MormV\j wnd  fleal {F to =
smoolh !o\umb wall . ‘. B
AR Prepare cemenl slurry  wilR: equal
proporlion - by~ weight= of water o 9 powible
opply s shump slurry o MRe fnside Flasi‘ef
wa on The came day of %T:\p\y\‘»y second coal?
9f s Is  nol Posii ble splash wafer o web
e plaster fRovoushly 2wd apply with s steel
Tvowe] y leavfwj The bollom 15 cwm he\"gkt’“
wn covered  fov re.ce?vfnj " vound skirfing o Cover
The F\"V»\'S‘N&A 5u)-.(—owe, o.éfo.iu o Cleom he flw,
- remo\/?»ﬁ moviar amd  other cdlebric splash
Wk waler fo  keap \f‘ wel
Next™ duf Clear fhe flooy agam



Urashty\j OF\A 2l dust amd gl amd op troup
iF wecessary. Prepare 3 s\effF w3 cemem!”
morfFayr = 2nd le 1t on the [loor, 4 e
ik, on  wdes redude to 'S em al
The Lrn recePTac\L . FPnlch TRe k\ad‘a wilk 2
‘Wwoeodem f'\oaf a C-Biv; MRe )o\asi"gm 2 )Gu,,.. hours
bLPme, you ctayl” The n&x"(}é‘b-

Now lay wocden P\anks on the
blaster below to enable \you To. work WiKoul™
dama@ing he ' green wothk, e [’vepare It 3. 5’{»’FP_
cemenl wmorlar and Fc‘ll U\o Me Covner
between Tevertica] and e hotizonlal | & surfaces :
wilk & vound flflld" |5 em weefs bolR sides,
A round g\as_s bottle can be used to CUMIDY‘U}_
This F\'He)’ t» the deslred PrcF]eITF necessary
adding = it le  movtor to compress Mta The
oo se Pavfs. Apfer his you Can now a,‘p,ah’ ’
cexnent sfqrr\’ To cover [he F?lle\”, meeling the
slurry f{’n(sl« of the vertcal uwalle This
whole ofevaﬂm\,shouu be dene by going
around v sequence o allow enoqjh drying
4o receive (Re nexl” oFera"lfa‘r\, The seuvmf.
-Fﬁr\\‘&l’\ F‘ﬂ" He 'P{om’ ha}. 12 be Taken UF-
én\y after [Ife YOOP— is anfsked. Pour waler
on the Ffloor 1o keep i w@g ‘wel,
Rewove |udde . | N
%FWQQ F&fYTMf Work, on Foof Re?nfor&met?\f

Turn The roof cage ups?da.. doum ond  sTarl”
Covering 1 from the fnslde wilK clo I



Mbnatan s b . A i e s 8

® PRemove ladders and offer big things from | Tns{de
be{lwe MOUHI\Y\9 the caje_o (_/,

Stfeh e CIoTF\ Tngh\’ (ml'R 6ech ofher Pxece

. and  gsew F tight Wit The @age . Make sure
of tals  tightness by agafh furning [Fe cys
over wilhour fhe cloth  bulging o Remove fhe
bulger Tf any by fulier 'fc'gl'\rev\\"\j,?MQP\_ﬁt__
™R cage  on the CVITMdrl'Cal wall and
secure. The Two tfogeRer by binding vive
owd  pliew. Now cut offr = manhole

Cover 456 4% cm x 45 ecwm  and surround
ths  cul™ oul  wilk  extra r?_(\j of -
vei’nFovc,e_.wemt' . Tw‘m',of. all  excess Wﬁ’¢$__,___;._
‘ amd  sew  badk fhe cloty where sajgfv\g*..f,_
\ Now % u,a inlel pPlpe Flua/s where
req/u?ved, }m"g_vc?vxg TR‘roMal(. the clofik". Now . _
5%19,9(;7)" avd  prop..
el cege o L
WithsTomd [ load
ot wovkers, ,
‘Fmpare 113 matar
ond - E'FP\‘j iFon
tope 9F necessary.
s could be =
ltttle more wet”
Then 1Ke ear|ler
H‘ante*‘?’wg ‘Ffr:\’ coal™ {¢ over &HD\l.r covens To i
Prww!’ dry"% N ext day  remove the covey To =
O‘FH’*] e  second coaJ' omd  cmooth I uAIK
o woodem float,

F‘re_]par& manhole eover fn a mould




carved ' o v\e/arlokf plece 0-(» ﬁféuﬂdv Make
sheoy sure e Thickness doer wol™ exceed

2 cwm  enmd that fhRe rej’nF—orcemen’l‘ stays.
m The . middle of Tws thlcknen , Allew
e  wmonhale to cure fr 3 weeks

Po  wnal fmfgd’ to place hook s b%ﬂ C,aszt’:\j.‘

Thsld e C&fffng Pfaste—rif\g

Allow To Ms after 1Re Iolag,f‘mfg ’}rm —HF
be{'—cﬂa Y‘cmowfnj The props below + Now You

—~
f
{

m blaster P from bdow with the help
O:ﬂlsrr;ilfp‘zc;?‘ci" 'il.;“n'isflasferfmg must Cav'@x(j
2l Tron fraw\ contack wmtx huw\.\'alihi au d
condemsalion Mmfide [he Tank ‘durfnj [ lfFe.”p
Now remove ev ery T‘/\'ftxj f‘rdm
Hre F{m)y o Proom and If Wecess ary  mop OF

clean 0f— all vdusr"aw\d debnis. OF There are
marks o pofholes [mhh Ther  cwmal® smooll”
wlK a sh’ﬁ: 113 cemend morTers .

Now prepare  a cememt” 'glurm{ -
Witk = O[_L&’av\_ll'h.‘ O‘f- ]D-g“ne_ Samd (l v Y cemenl”
and sau\JD omd add wasler 1o produce a

morfTar ‘sh’FFe,r Them HRe

/‘,"‘,:/‘(’ /-";"‘ C(?- \Y

ST-100 NGO A A7 Ny

A N L)

05768 5,/ 000 Jed
68( oWt



P{(H,[\f 3 ‘slwq on the -Floov/ workfr\9 B
®n Such B manner 35 fo nol to disturb the _

c‘,e/w\e/v\\_ SuYPacg_, (v Te Proce/bu'ﬂfvla}

et
can be achleved by ferst making = o em
x 60 cm__ Ppalch Tmmed(a‘te\q bclow“‘rk“e
manhole and  sTarling ofF towards (Re edge
«F—‘V\a“j wov K hg from = Plahk on tRe F-l'fs"‘
laa"d\ Aﬁ"ex Some  fui tFa) d"\i\"\.ﬁ O{L'ﬂ'\u
=2 ‘lurry ]C-\“V\lsl'\ , pul” uue'ﬁ‘eal gunny saclo;

to Coven ThRe fctn’ C,mlo « HAllow s

when You sb\-uld cure pr‘o:er
o dws '{ O V\Of' ‘Douv lr\9 w‘af'e,r Mn\‘

buckets oY direc I‘L.] ‘F\*m 1105 e. Do TM
WK 2 H%k covered unfR gunry. cloth 4o
z¢ To deadeu The SF@@JI &f# wabter o Fll L«F

The reservoir to 3 larrel of- 10 em
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Precesi' CcmCrefé PQmﬁ T@nks

heinforced Concrele rfngs are cast i annular sfeel /wooden

shuﬁ'erl"nﬂ which ¢ dfsmantled 'aff’Q/rl he "fﬂg
taﬂ."nj s cﬁvxlalef'eﬂl s The rfngs arc Then

allowed To aquire shength under wel gunn
1 7 Placed 9 f

sacks and |hen rf Pass:ble under wafer,
— S T By \K\Bambm baskel

—

-~
, Ay For Cover
: \

e

towes)™

Thesm/ rfngs  should be Plaz,e_d' on a base
prepared a5 n fRe case of Choy segment
Tanks . The bottorn of 1hic should be collared
bR 133 cemenl™ mortar © on  both [Fhside
andd oulside i The rf’r\gs should -F.’T‘ rnto
each  offer &t shouwnm % the skeleh To
prevent 0‘!°§P|aCement and  cmsequent /eekaaea
The rooF OF Thix could be

also  n precagf raaF Pavne%} bo—F it~

= > 2 fﬂﬁl‘t

m—%ﬁ%—muauﬁ oot
or c¢=2¢0 in 1Fu/1aracasf' ferro -cement,




&)

Gn

Throughout” The conslruclion fake special care o

in

Vi

Vil

_as for refnforcement

_Tamp fhe olryfsh imixes working ffo

proporiiom e materiale accurafely
mix dry thoroughly before weffing
add  the right” gquanlity of water.More
of ol fmproves workability buf

also reduces sfrength and fimperviousness,

provide overlaps in_ weld mesh’

__The close wmeshes LN

Ble wot provide spill proof back vp
when plastering  from Ihe ofher side
cover the Flasfemrgd_ 5qrfac65____by,,,,_,. L

polyene sackfng or such material
__immedialely affer [he work [s over

__to profect e thin sedlions from

over drying o R ———

vin . always PpPlaster fn two coals, parlicularly

__on The surfaces in confach with waler

RANTANS  (clay Pofs)

A renjan (s a large slzed clay poto The sizes

aveilable differ from place fo place d_eFend(‘fpg _

on he soll chovacteristics as well a5 arlifsan -
praclices , However, they have to ke wused in
3 ballery # to keep a meaningful waler

sl“qr;?ﬂe‘. e |

e it
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However experfence al Ceutre of Scrence

for V(’Hage; CSV) Wardhs hac been thal

seepage losses could nof be arresled
and anybody ferested i M Technfque

To make fhe bafery work fhe ranjans should

/ be made To order, They should have FRke:

’ sockeling arrangement(within the [Arred body )
ab boflowm , buill in fhe green slage . This will
make Infer conneclion much more frouble fre,e..
DV\Q_OF r);\gmr;;r})'ans Ashouldr h“aVﬁ a waler
fap  for wilhdrawal Of waler and a water
|evel fr\d('cafu-r to reduce fthe Fow”bfh"h“@
of- cenlaminants e-nham'Y\f) e sforage,
Terra colla  f[riter pol wrth perforafions ab
bolfom and a body to f'F snug om the a
moulh of.  fhe ravljavl shoWld also be ordered
al_qy\/gh wilk Az renfans . Terrs cotts Ifds to
Cover [he ranjans would wlso pbe Very necenary

to W[dl.v\ra_fnu _V_“f-rea,dcnv_) Frmrr]r lf’\Fe,oH\ow, o Th;'.r will

L ‘Saf"_g_p rﬁ‘gw_‘Jor.ojmf’ on rl'gh}‘ [Tneg
gt

Sodium Silrcale 5 a well knowm waler Proof«”nﬁ
frealiment _and  needs tu be applied o sanjan,
Cane  _should be taken to use e Fodium S| jcelks
pesle _Pmmediately affer removal of covk
dc [F dries _very fasts This should be smeared
o 8 The whole surface Tn conbacr Wi |k

'-UE.;@J\/
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Clay Segment tanks have also been
bulll a2t csv bul they o suffer
from seepage |osses . Perhaps rafnwater

5 highly wmobile acrosc porous walls

and The warerpvoc}FfV\ﬁ trealFment "le‘ids -
To be perfected before faking these
Terra colla melhods on a large scale.

Somge IMPORTANT FPOINTs For

CEMENT A& CEMENT- BPIOMASS
TANKS

Proporlionihg , dry mixing and curing
are cri’tcal to all cemenl sTructures .

Most  faflures occur on This account

and can be svoided by = Irftle cave

aF Mhe right f¢me,and no coste

Any concrefe tank should nol be ysed
for él”gra_ge of potable walér for 50
days affer Ife lask plece of cemenl
workK s over, as e c.um;ng process
within This perfod releases substances

harm ful Fw fnternal Covusump’licm

Any  bijo-mass material embedded fn wel”
concrele undergoes swelling ss s ‘na.mirél_u_«
to ffo On drying of the sfrucfure 7F
shrinKs back while concrele ghrinKs



e PoLeMAT  RwWH Corfalner

‘: water

This melffod  Is suitable -
o locadions  witk  hard stvls

very neor the gurface,

I Mark, ouw =« rFV\ﬂ swbafad

on the 9V0MV\J with 63 em

omd. 83 em  (hner omd
covcembric radf®y
ouder [ drometens o Diy oul

av rr@vyd« 20 cm dﬁ@fo

k j betweem the Perfme']"ﬁﬂ o Ffvm
- UP the sgides of e Trench o
Sprinkle  wafer am) mm_ﬁ’rml\f« .
i Freparna. 112:4  cewent coie,
omd. laﬂ iFin the fTremch o ]Covw\ - n'r\)
beovw . Allow  tu dcw’.s Jor tRe beem To hardew .
i Dfﬂ oul  the groun_d wiThin MRe
ring to  a deptk 01»— 3 melres th a el form.
Dress The sdenr To  the rl°3H’" eylindrleal sk/a/}No _
Fell l/\}9 camtien WA soil+ Cowdung  basx mixture,
Q‘Fnec@%an/ plasTer This  well  wATR Cow-dow\g_
(Gobar) plaster fo o  smooth shape o
v Carve oul™ fwe bolffom of Me wel
Yo the shepe of- @ caucer Wik a ki, of 30 cm.
' Vv Juserl o bambop el 3'7_°m<wde N
(dia 112 e ) x 33 mefnes tall | o The well,
Take cane 15  see Thel The mal gefs  taulagalnst
The ofdes o The well , '
VI Dyar:e, a  Thick gauLge» ’:olyme/v\e P."Fa
(Wi the {Ower end ’ffei) over The Tnside of fthe



RAIN WATER

PRECAST « FILTER

COVEK)’/‘E]J]%{]F\' TO WAND pUMP

POLY - MAT R\W H CONTAINER-



——

bambao C\il\"v\dlw m°m ab'ou)" 20 Cm
poly [Remne lem?ﬂ'\ Touned ogver the outer ‘
side of» e aylfgdwcFour some waler al bottym,
Vil Ralse a bm‘(:ksaf‘ wall oven '
The sing beam sand tmtll'\mg The Foly'ﬁ\‘eme
cloty  behween e bamboo omd b/bu_k }UM'%)'
A Shounm o Ko skedch.
Vi M@r—sc—{ Prepare a ;bfambw
- baskel” 2. mefres dia s Prape ik with
pladlie, Cover i confufner wilk thic cap.
Sf alesx"real 24 a}:e\qfv\js_ Fav wlef pipe and
Araiy| pump can be made fn the baskef
To keep MRe woler safe feom contumbration.

MQ%@Y}_’S |5 Re;val 3

-~ One b'a:g cement

~ Bowboo mal” 395 mx 28 m

- l\iT;\G/V\& Plpe =20 sw9 6Mm lonj
- bricks



Briick  Tan ks S

ByPcks wre The mosh chb? usred
pmateniolp Fov consTruclion . However 1
may nob be oul 01— plate to oringad
Y fe,ua ,Fcfnfﬁ which are 'lfkeH To escape
2 trenTimm e .
. The brfcks musL’Lgooa( sTrcmaTlr\._
non [Porous bricks o For Thi's a few
may be followed o :
fumb rules /& & Rejeel bricks
which gdr broken fnto two, {reely
d"0|9j°€d frcrm a lqefgh’r‘ af 2 M |
on ovdt"narq ha rd qrow\doon
'FerFormance oﬁ 'Hm"s/ Immer &
the—prick o welghed dry ek,
o weler for 24 hours. The
wefghf‘zaénp fhe so Tmmerséd
brfck.  should not™ exceed 13 7, r
(2 Byicks should ol confafm Iime
KanKars ( nodules ) which can
burst om  covlbecl™ wAlh waler
amd gmu‘aus\q we s ken 1Re
hrleks o |
(' Large sized (community scale)
contalners may need « sj:-ecf’a)i'sl”
look  nto The design of The
fom ki, by way of- panel sl Pffeners
o Yef’nfor‘cemenf“ | |
ks o [Rumb rule, round Tenks

—0

are ;h»onger o They also need



PRECAST REINFORCEP
CONCRETE RING

. PLACE FOK

%‘::‘EW’()N v MFNHOLE.
(AND REMOVAL OF SHUT

FILLING

TERING)

\ PLANKS
WOODEN BLOCKS

TR

- BALLI
SUPPORTS




2 smaller number 01— bricks

+o !Dvoduce a—Gf The same Fha)

volume h  containers

Rouncl briek 1anks can be covered
by bn’ck/concrtfe- deme , R, ¢, slab,
precast R.C. slab el"c.' aepend\‘n}
onthusize of the Tonk



Clay Segment Tenks

-~

Tonk wealle can 2lso be bullt™ wilk larje
- E T TR | sized burnl Cl_a,«.‘
T Pa nels « These \oane\s .

are called Ql'aﬂf

seﬁmen)@ 5

2 M3 Tenk' T

Gel™ c!a;./ seﬂmen'f's )

made to The curvature

cuter
(OF‘ 50 cm \'ad\'u;ﬁ>
on Per\’)ahera.f lenjﬁ

Of« GO cm X 30 ~c'w\:
tall ) to

. .
~Z

v n'f?j \@

with XP wnesh
N K

> thicknewm

4 @ cm, five
segments

such s-am—r#@; will
make a r«"»’\j and
o vevTTcz}! wall  will cedain aboul
2 Mm* o} uweler,

*9

6 Cm

'ej‘ghi‘ n’na;

Mark oul a circle with 65 owm
redius ow the seleched plece o grouV\doDl"g
a well to ™his thradius to a de.PTR of?_ 2.15 Mdles

it Pour weler af Iwe boftom =nd ram
The surface oA9{-‘ this  strata <17l ,?\aPpens_ o be
soft or black celfon

abB'V\OlOV\QA )
v Pre pare

soi| the localiom may be

e & cemenT Covxc:re.'f'e,
wih  waler jusf enough 10 make i workable
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L2y . thls concrele and ram F To & thickness
of 13 ¢m. Allow thiy To dry. ]Cor a while and
cover fF with wel sacks Thereaffer . Leave
for Two  days to aguire sTrength o |
v. Lay Se.jmen‘l‘s to a radius of
so cm (oufer) wirth  cement mortar 103 1'n
bed and on gides, Allow each rivg to
aguire strength before ralsing MR nexts,
COMP)ng, Hye well wiTh e49l'\t' rmgs g Fril u}o
The stdd=s Jomf's on The oulside of each - o
ring 2wd—FH with 123 cemenl” morTar, before
Pack(’nﬁ The gap with sand . _
VI AFP\\.ﬁFFCE/ManT slurrui @Iﬂ——:&hﬁﬂ%
Wit a small quanlity of fime sand (i cement
lh fone sond snd | porl woter ) to the Puside
of e well and smoclRen It wik wooden
float' Wet The segments thoroughly bf‘m»e plasTeriag .
vil Pre pare  1'3 sTPFF cement martsr
and make e filler aF The botfor of fRe
wall s Cover thic fillef also WAk STff slurry.
mnﬁa slurry also on The floor ,To a smooTh )Cmuk.a ,
C There ave reporls  fhal mortars made wiTh
| c;e/menf‘,wd I/Z_Caw Aung and g wealer have
Praved benapfda] fn sSome Cas@)
Vill  Parnt the whole fnside wilh cemenT slurry .
The well s wnow veady s This could be
covered wiATh a bamboo baskel (* fnverted
Saucer ) with provision dF  fnlel and outlet 25
w TRe wa;eaf- Folt{m'eme tube conTainer. :



. CoMPARATIVE COSTS OF CONTAINERS

PARTICULARS
R:a_nj ~
. (Terra Colfa. Pols )

Brick Tonks

| Fero Cemen! Tonks

____RATE PER LITRE in R _

 Clay_ segmenl Tanks
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N

L\

much less o The vosult {5 lose of bond -
belFween e Two materias and slrain cracks.
Any  weler passing Ihrough fﬁe haiv cracks,
which 2lso allow OXYQGen sefe e bio mass i
on degradalion voule and The. combinatiom
maTerfal  fails, h
C‘m«\f;osrhas of bio-mass and cemenl could
Pajsfbly work [f the bio-mass fs {:u”j 5g3|g4 =
before start (wilfiour He sealant Pater fering
wih  the bOnd) and this Ts quf’f'e ex."/en,sfvc_

besideg being TV)aFFYoI.Dn”fafE (" vnosl Casesy il

Aas  of foday o
U on sefmale pap ov box

Somg DPo's 1 DoONTS -

bt -3
-

Trayn 2uway The overflow and sFFN’ warar i
to a Secondsml reservorr - away from o
Me house. |
I Ke_c[) 2 |pilece of copper th The sTorage .
COFPQY‘ s a wel knowumn gerrm'at,l'de_ "
i . Provide « lockfmj/ arrsngcn«wnf' on Ihe
exTraclion end as well as mon~hole
CoversS o
v . 9nstruclk tThe user hob to plant frees
negr he RWH YDOF 2 The fallf’r\j lesves

may become a mMenace |

VI Faus Fruck the user To broom and sweep

e roof before eVEryYy M onscon and



refect the frrst few flushes G L SR

waler e cryslal clear.

KEY ELEMENTS OF PROJECT SUCCESS
SsTORIES

i 'Felt ' need of fhe benefeciary communify

oy househc’io‘

no Ab leash a Pavr o{_’ the n’g{eas, Funds ai_f\d
bhystcal labour comes from e beneficiaryfes

ni 9r\\(olvemeﬂr QF 'bcngqucferfes .'.V?..Pb-y—)q-i-'lg‘k

|°mp\e mentalfon and maintenance

iv Srarted small

B1BLOGRAPHY

' Raihwafi’_v _ Havves’\?nj = Arvnold Pacey with Adrian Cul‘h's

Tnler imediale Tﬁclqno/ogy Pu bh"ca‘//aa‘ng ‘

i Raln waler Reservoirs above Ground Struchures  for
l”\aﬁf— Carchment — F(al_F Hosse
~ GATE /9ubll°Ce T o

1ii O}:‘Wmi'ci‘ng Rural Model U‘F vMav\ajemen’r op Waler

g Sanilalign - A Reporl

Cemnlre o;& Sclfence fz\rvl'ﬁaﬁ&') Wardha
iv Scffzv\ce § Technology for WOM&V)~¢Compendi'um'

' C@nm;,r(e,cl _ ﬁ_?y Cenf?er —OF S,;;’mcgfur/ V/'I[jz/?
Wer

v Scifence S% Te,c.hnology {4,»(- Women -

Cam‘vandl'um Revised
Cenlre o/; Scremcie. ﬁ:v Villageo
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vi Rafnwalzr Catchmenl systems  for HuMSQ"yC;lJ_-'
walea 4u19‘0|’1 — John Gould
Envirommental Sanfalion [nformalton Gmlre
Asian Lustrfule of, T‘e,c[qnulqu
vl Personal Communicalion - Shashi' Tyag
- Gramin Vikass Vigyan Semifi
Vi Hihar ka [Parqaveren Karse Bachaye’ (Hindi)

- Gvamih ViKas Vl"9\/cm Savar



Fig 25. CASTING MANHOLE COVYER




WITHDRAWAL e

_ Withdvawal s a very imporanf aspect of the

RW H gkigf.em and F would be The du‘h! of

the builder agency to mpress this imporfance
S f —— ' t

on the useks' minds o

i
_problem can be easily tackled by providing

9n the cose of tanke above 9vounal The

2 Tap at the bottom - Bals The wltidraws!

Plane o{i This tap should be ab leastk

. & cm above TIhe Floov level to kee!o

Clear o Mhe sedimented siif.

silt {

=

4

=

M T J !(9 “

m— N

ke
The sub surface Tenks, however, == fhe

mMore 'boPu)ar owe because af-i'f"'s fhevi'l-

Aﬁgbflfty vn e case of ?round catchmignts .
 »wd Furlher the sub surface Tenks are

much  cheapere
¥ Lol ol

Prej'lerabw the waler should be drawn by

O _pump o The PUMP should be ellher free
_ shnding or imsTalled Independently of the
~ _tsnk _ sfructure and water sucked Tﬁvouql\

fank
3 flexible hose o The 4 cover ¢hould ba

brovided witk a2 5 em dta#ﬁole For Tnserim

eof thie be!oe- ° 9{' Poss?b\e thic hole should

o be notmally kept™ closed



b\/ 2 flap which should have —(éc?hi”q Lo

Ioen"ng locked »

99 ”0 o F ! all

Where a ro'}oe and buckel” gystem cannst be

dene 2oy wilk  Thes buckel and rope should be

exclusfveia;,, for This ucse alone?av\d the manhole

cover under lock aud keq. Wherevar The user

should Heep this bucket and rope i 2 profected
| 1 -

place after use ,to avoid contemPnsiion .

o N

Els

7 N
41

[Ele

\/




SOME DOS & DO NOTS

i Direct the overflow and spilt water to 2

secondary reservoir - away {from the house.

Keep some F?ece of copper i The Tank,
T | LEd

The metsl s known to be germicidal,

1t Provide 2 locking arrangement on the

exlvaclion end as well 25 manhgle covers,

v InsTrucl Hhe user ndt To Plan'f' Trees near

The RWH roof amd Tanks . Fall’ng leaves and

roots Tn search O.F moisture create trouble o

v Instruct the user to broom and sweep the

rooP/dnd ground catchment Just before The

onsel cﬁ Mmon soon _and_3lso reject the

mudd\‘! .'Flushes beFore adm?ﬂ'fng OV\\\'{

clear woaler |

4 Provide & sump n the Flooy of the tank

to f—‘acflu’laﬁ, removal o'ﬁ sedrments.

KEY FACTORS OF RWH SUCCESS

STORIES

i 'Felt' need of loencﬁl'c?ary,

i At least part of idess, funds, physical

labour comes [fyom benepn'cfarq.
4 , LE

ii _Tnvolvement of beneficlary Tn planning,

implementalon and wmainlenance ,

iv  Started small, prefevved household scale .
prey
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