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CONSTRUCTIONOF FOURPLUSHTOILETS

INTRODUCTION

More than 50 diseasesand 80% of the sicknessare due to lack of potablewater

supplyandgoodsanitationfacilities for thedisposalofhumanwastes.Indiscriminate

openair defecationis thecausefor transmissionof diseaseslike Cholera,Dysentery,

Typhoid, Worin infections etc., sanitarydisposal of human excretapreventsthe

tran.smissionofthesediseases.

To control the transrnissionof diseasesit is necessaryto providea sanitarybarrier

betweenthe sourceof infection, thediseaseproducingorganismsin infectedexcreta

and the successtiblehosts-thehumanpopulation.The barrier will preventfaecal

matterfrom cominginto contactwith manor with his food, milk or drinking water.

Thefunction ofsanitarybarrieris to preventcontaminationfrom oneagentto other

like water, soil, arthopadsetc.,sanil~rybarrier is nothingbut sanitarylatrine.

SANITARY DISPOSAL OFHUMAN EXCRETA

The human excretacan be safetydisposedoff by any one of the following three

methods,theyare:

Connectingthe toilets to the Drainagesystem

Connectingthe toilet to the septictank

Connectingthetoilet to leachpits

CONNECTING rj~jj~ TOILETS W1TII DRAINAGE SYSTEM

At presentdrainagesystemis availablein someof the major cities that too with

partial coverage.The chancesof havingdrainageschemeto all the town in thenear

future is remote,as it involveshigh cost of installation, high operativecost, large

extend of land for disposal of collectedwastes,high techniquesfor treatment of

wast~setc. Hence alternativesystems~forthe disposal of humanexcreta for the

unseweredareasat a lessercostis needed.



1
CONNECTING THE TOILETS TO SEPTIC TANK 1
This is one of the alternativesfor the disposalof humanexcretafor the unsewered
areasThis systemalso involveshigh costof installation.

Thesystemalsoneedsadditionalunits suchassoakpit, absorptionfield, etc.,for the

disposalof effluent.

Periodicalremovalofsludgeis neededwhich is to be treatedand disposedoff.

CONNECTING THE TOILETS TO LEACBPITS 1
The system is the cheapestin sanitation technology. In this system the human

excreta is fin~il1y disposedoff in the leach pit. The system has the following
advantage. i

Cheaperin costof construction
Needlittie quantityof water for flushing - 1
Canbe upgradedandconnectedto dr~irn~gesystem
Freefrom odourandfoul small

Freefrom ifies breedingandinsectsnuisance

Easyconstructionand.maintenance
Involvementof local body not muchneeded
Resourcerecoveryfrom endproducts

No need for scavengingfor emptying . 1
The systemis otherwisecailedpourflush toilets. 1

TYPES OF POUR FLUSH TOILETS

Therearetwo typesof pourflush toilets

Singlepit pour flush toilet
Double pit pour flush toilet

Double pit Pour flush toilet providesa permanentfacility which canbe usedwithout

interruption for pit emptying or relocation becausethe double pits are used

alternatively.

1



POURFLUSH TOILETS COMPONENTS

a. Squattingplatform

b. Super structure

c. Squattingpan

d. Foot rest
e. Trap with waterseal
f. Connectionfrom trap to pits

g. Leachpits
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1
a. Squatting Platform: 1

A minimum sizeof 80cm x 100 cm will providecomfort to users.

b. Super Structure:

Any designwhich will providethe desiredprivacyandshelterto theusersat
a lesser cost. Some of the low cost material used for superstructureare,
bamboosmat, mudwail etc.Theyneed periodicalreplacementand alsohave
inseets nuisance.A neat structure is attractive and is generally better
maintained,.Brick work and concreteslab thepermanentfacility. 1

c. Squatting Pan: 1
Can be of ceramic, glassfibre reinforced plastic (GRP), PVC, KDPE mosaic or
cementconcrete. 1
Horizontallength425 mm
Width at Squattinghole 200 mm
Width at Narrowend 125 mm

Stoepbottomslope25°to 300
Deeperslope facilitate easy movementof excretainto the pit with littie

quantityofwater.Preventsthespiashingofurineandflushedwateroutofthe 1
pan.
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TRAP wITH WATER SEAL

Canbe of ceramic,glasafibre orcementconcrete.
Diameter70 mm
Depth of water seal2Omm

Thewatersealpreventstheodourcomingoutofthepit. Freventstheflies comingout
ofthepit. Thewatersea! trapshouldbemadeseparatelyfrom thepanso that it can

beconnectedto leachpit with theoutletpointingin anydirectionrelativeto thepits. ~

FOOT REST

p—TRAP PLAN

Canbe of ceramic,concretewith mosaicfinish, brick or stone.The sizeof foot rest
250 mm x 125 mm, thickness15 to 20 mm.panfitted with foot restsareavailablein

market. -

CONNECTION FROM TRAP TO PITS

Thetrapcan be connectedto leachpit either by pipe or covereddrain. Thepipesmay
be PVC or non pressureAC pipes.Minimum diameterof pipe 75mm. Larger pipe
needsmorequantityofwater for flushing.Ajunction chamberofsize 250 mm square
should be providedfor inspectionpurposesandto setright theblockageif anyduring
use.Thejunctionchamberis constructedat the bifu.rcationpoint to double pits.

In casesuitablepipes arenot available a coveredchannelwith brick work canbe
built althoughthis is more expensive.

300 t
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Effective volume Ve = ARNI’
(The volume betweenbottom of the inlet pipe andpit bottom)

Where AR
N

T

Effective depth is the distancebetweenbottom of inlet pipe andbottom of pit.

The economicalsizeof pit at anyparticularplacewould however dependon the local
rates of materialsand labour.

SHAPE OF ~r~iEPIT

Circular pit is preferred becauseof stability point of view and easyconstruc%ion
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LEACH PITS

Thesizeof leachingpit dependsuponthe factorssuchasnumber of users,cleaning
interval,soil compositioninciuding its permeabilitywater table condition, water used
for flushing and anal cleaning, sludge accumulation rate which is in the order of
0.045m3to 0.05 m3 percapita per year under dry andwet conditions

1
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= sludge accumulationrate
= No. of users
= Time for fihling

(Minimum 2 years preferable 3 years)

RECOMMENDED VOLUME AND SIZE OF PITS FOR DInfERENT USERS

Volume (cum) for 3 Years Pit size andeffective depth in metre

No.of
users

Pit under
dry

condition

Pit under
wet

condition

Inside Premises Outside Premises
~

Dia Depth Dia Depth

5 0.68 1.00 0.90 1.10 0.90 1.10

10 1.36 2.00 1.10 1.40 1.20 1.20

15 2.04 3.00 1.25 - 1.60 1.30 1.40

Square,rectangujarare the alternatives.



SITTING r~jj~ PITS

Thepits areto beplacedpreferablyon the backof thelatrinecubicles.1fspaceis not
available,thepits canbeplacedon the sideor evenin thefront. In thesecaseswater

requiredfor flushingwill bemore.

LOCATION OF PITS

Preferablybewithin the premisesof the Houseeitherfli the openspacesor in the

courtyard.1f spaceis not availableit canalso be locatedeither in thevarandab.or

evenin the room asthe pits arecoveredandfree from odour.

1f spaceis not availablewithin thepremisesthepit canalso be locatedeitherin the

foot pathor in the roadwith the concurrenceof theauthority concerned.Thedesign

ofpit andpit coverneedschangesto with standthevehiculartraffic.

Thepits are locatedevenfar from thecubiclesupto 25mprovidedthe pipesor drain
aretobelaidataslopelin5tolinl5.

LINING OF PITS

The pit shouldbe lined to its full length with horiey comb brick work or stonein
cementor lime mortar.

The pits canalso be lined with randomrubbiestonemasonrywithout anymortar.

Lining canaLsobe done with burnt day or concreterings

IMPORTANT ACTION TAKEN PLACE IN ‘rLIE PIT

1. Water andsolublematterleachesinto thesoil surroundingthepit throughthe
openings.

2. Bio digestion taken place anaerobicallyand the pathogen gets destructed

within a year.

~. Reductionin volume of solid particles.

7



1
4. Gasesevolvedare diffused into the soil and hencefree from odour. No vent

pipe needed. 1
5. The contentin thepit afteroneyearis in a semisolid statecalledHumusand

free from diseasecausingpathogens.The Humusafteroneyearbecomessoil

conditioner.

CONSTRUCTIONASPECTSOF POURFLUSH TOILETS 1
SELECTION OF SITE

Constructionwithin the premisesis preferable

Locatingthe pits lOm awayfrom watersourcepreventscontamination -

of that source.

Easyaccessfor emptying.This is notneededwheremanualmethodsare
used. 1
The pits asfar aspossiblebecloseto toilet compartment. 1
No treesare availablevery near to the constructionas the roots and

branchesmaydisturb the construction.

A minimumdistanceof im is to beprovidedfrom theexistingstructure

for locating the pits to prevent the possibility of damage to the

foundationof existingbuilding. 1
The pits shouldbe locatedin an elevatedplace to preventram water

andwastewaterenteringinto the pit.

The pits shouldnot be locatedon drainageline. 1
MARKLNG LAYOU~I’ON THE GROUND

Choosethesizeandshapeofpits basedonno. of~sers,time for cleaning

etc., 1
Mark therequireddimensionsofall the units on the groundusingchalk

powder.

1
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COLLECTION OF MATERL%LS
Therequiredmaterialsfor constructionto beprocuredlocallyor at the

nearestplaceat which available cheaply.

Thelabour requiredmay bemobilisedlocally to prevent time lapsing.

REQ1JIREDMATERLAL FORCONs~rRUCTIONFOR VARIOEJSNUMBER OF
USERSUFTO BASEMENT LEVEL

Materials Units
- Quantity

5 Users 10 Users 15 Users

Brick Nos. 470 600 850

Cement Kg. 135 165 265

Local sand Cu.m 0.3,5 0.42 0.65

Coursehand Cu.m 0.06 0.10 0.15 -

Brick Ballast Cu.m 0.19 O.1û 0.38

StoneBallast Cu.m 0.11 0.17 0.28

M.S.Rod l<g. 7.00 . 8.00 12.00

UTR~N~Ciji31ci~ES

L~Otrr ~L~N
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CONSTRUCTIONOF SQUATflNG PLATFORM 1
Inner Dimension80 cm x 100 cm 1
Fdn. Concrete 1:4:8 10 cm thjck
(one cement4 sand and8 EB stone40 mm size)
Basementupto 30cmabove Groundlevel. BW in CM 1:6 or
Lime mortar 1:3 9” ~225mm)thickness.

1. Earth work excavationasshownin thefigure for 60cm depth.

2. Spreadingsandinthetrench5 cm depth.

3. Layin.gfoundationconcrete1:4:8 usingcement1, sand4, and 8 HB stone)for 1
10 cm thiciL

4. Basementupto 30 cm aboveG.L using Bricks in CM 1:6 or LM. L3 Ii 5 mm 1
thic~

5. Damp proofcourseaboveh~ementusingCMl:4 mixed with crude oil 25 mm
thick

~BR~ckI~-Jc~IN
C~Mi~&

- 1
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SUPERSTRUCTURE

1. The local materialsusedfor building housesmaybe thesuitableandcheapest
for superstructure. 1

2. Forweakersectionsuperstructurecouldbe constructedout ofbamboimatting

with mud rnortarboth inside andoutside.But it needsperiodical repair,and

insect.snuisance.

1
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3. Brick work ÎnCM 1:6 or L.M. 1:3 4½”(115 mm) thick, with RCC roofing will
providepermanentfacility.

4. Brick work in- CM 1:6 (one cementand 6 zandupto rooflevel 115 mm thick,
2100mmhight.

5. Plasteringboth insideand outsidewith cementmorter1:412 mm thick.

6. 60 cm width door way for entry

7. 75 cm thick RCC lintel at the top ofdoor way witli. cementconcrete1:2:4 with
nominalreinforcement.

8. Door to provide privacy made up of either countrywood, AC, Tin or plastic
sheetfitted in countrywood frame. Ventilation with Jolly at the top in sucha
waywhich should not reduceusersprivacy. Roo~ngwith AC sheet,Tin sh.eet,
Thatchedroof or pre eastRCC Panal.

9. White washingandcolour washingthecubiclesas desiredby thebeneficiary.

10. Roofshouldbe given slight slope for easydrain of ram water.

75m~,t R.C~
LINTEL

-L40X40x3ANGLE IRON1200m in long2100

~ I5O~ j~

JC~STcEMT CONCRETE

2ZSXZZ5mmTl4ICic HONCY COU8 j~.i

BRIIDC wORK IN CEMENT MORTAR
—rk CEMENT & 8 SANO
2060

j_J2ii’.rn THICIC FLA STER 1-4

IJPTO300HEIGHT

L’
5 ~ THICK CEMENT CONCRETE 1:2-4 FLOOR’NG OVER

THICM cC.

J_25 mm

~~o0o —

900

r
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FIXING PAN, TL&P AND FOOT REST
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1. Thesquattingpanand trapshouldbe fixed in suchaway that thewaterseal
hasa depth20 mm.

2. The sqnattingpanshould behorizontally placedandflushedwith the floor.
3. Rear ~nd should 200 mm away from wall.
4. The squatting pan is packedwjththe floor with consolidatedearth.
5. 50 mm thickBrick Ballastpaddingand20 mm thick Iayer ofsandi~demeath

the pan~
6. The Trapshouldbe placedovera brick.. -

7. Thetrapshouldbe connectedwith pan andjointed with. spunyarnsoakedin
neat cementandjointed with cementmortar 1:1

8. The Joint shouldbeper±~ctIywater-ti~ht.

FOCT RJ~ST

2 TRRp
~‘J,T~#~J~TER-
.S~EAL2.omTr~

P~4N,TR~p/~‘~Er’?BLy

2J~mm Cc 1~2...4~~~RrN~

OV~7’imm &k Cc J é:jZ

c.ti1~r6-
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1

FIXING FOOT REST

1. The foot rest are to be provided in a right position so that it can provide

- comfortin thesquattingposition.

2. The alignmentof thefoot restshouldbe suchthat thecentreline of both the
foot restplacedon oppositesidesof the panintersectat an angleof about40°

andtheapexofthe anglelies alongthe longitudinal centrala.xis of thepan.
3. It shouldbe fitted 15 mm abovethefloor.

4. The backportion of the foot restsshouldbe raisedslightly- to give a slope
towardathe panto providecomfort to u.sersin the squattingposition.

FLOEJRTNG THE CUBICIES

1. Concrete1:6:12usinggradedbrickballast4() mmgauge,75mmshouldbe laid
as-~subgrade.

2. It should be well compactedsothat it provide a slopeof 3 in 100 towardsthe
pan.

3. The floor over the subgrade canbe laid in two layers 22mmconcrete 1:2.4 as
lower layer and 3 mm thick cementmortar 1:4 as upper layer (compri~ing1
part of cementand4 partsof marbledust or course zand.

DET~u.SOFFIMNG, FocrrR~rS1!:

1
1
1
1
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1
4. The curing startedfrom next dayandcontinuedfor sevendays.
5. The floor should be smoothimpervious,durable andsloping towardsthe pan

in all directions.

CONNECTIONFROM TRAPTO PiT 1
The trap is connectedto theleachingpits througha drainor pipe. . 1
The- leachingpits within thepremisesmaybeconnectedby a coverdrain as

in the fl~re.

The 1en~hingpit outsidethe premisesmay be connectedby pipe with a ~
cha.mberat bifurcatiozipoiut.

1
1
1
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DRAIN Brick drain constructedat a slope 1 in 5 to 1 in 15.

. Thebaseconcreteshould be laid in. C.C. 1:6:12 (1 cement,6 sand,and12 brick
ballast) of 40 mm gaugeor lime concrete 1:3:6 ( 1 cement, lime 3 and 6 brick
ballast. Over the base concrete C:C: 1:2:4 (one cement,2 zand and 4 jelly 10
mm (thick) will be laid in channeledshapefor 25 mm thick.

• Thechannel should be constructedin brick work in C.M. 1:6 (one cementand
6 zand).

• Theinner faceof the channel shouldbe plastered in CM. 1:4 one cementand

4 coursezand)giving a slopeof 1 in. 5 to 1 in 15 towardathe pit.

• The drain is coveredby brick joined in mud mortarafter blocking branchto

1 oneof thepit at the bifurcation point.

PIPE CONNECTION

• Non PressureAC pipe of 75 mm maybe used

1 •
• Jointingof AC pipe with cementmortar1:1

1 (One cementandonesand)• Thejoint shouldbemadewatertight

• The pipeshouldextend10 cm from the wall of the pit.

I JUNCTION CHAMEER
• Junction chainber of size 250 mm x 250 mm should be constructedat

1 bifurcationpoint of

I s baseconcrete1:6:12 (one cement,6 zandand 12 brick ballast or 1:3:6 Limemortar. (Onelime, 3 sandand 6 brick ballast) 75 mm thick.

1 Sidewall 115 mm thick usingBricks in C.M. 1:6 (onecementand 6 sand)orL.m. 1:3 (one lime and 3 sand).

• Pipe shouldbe embeddedin masonry

1 15



• 25 mm thick cementconcrete 1:2:4 (onecement,2 sand 4brokenjelly (lOmm)
should be laid sloping towards the pit at the bottom of chamber.

• Inner side of the chamber plastered with CM 1:4 (one cementand four sand)

• Thebottomshould be roundedsmooti’ andsidesroundedoffwith nestcement.

• Curing startedn~xtdayfor a week.

• After curing mouth ofone ofthe two pits~shouldbe closedwith Flat brick with

weak cementmortar.

• Thetop of the chambershouldbeclosedwith precastRCCslabofsize325 mm
x 325mm.

—---Z5&iw TnC~ ~E~CI~T COf~C~T( 1 2 4 ~ ~ ~ f~CC ZL&~ -

/
-- 32~ —— - ~ ~HlC~ ~ k CE’dC~~’~MQUTA~-

/ —

~C C - 2
°cc’: 2

r~J~

___ /

T10 -.-~------~1 ~ —~-----~ —ff. . ~•1~~

2 ‘2
—— - 375

115

DETAIL OFBRICI( DRAIN

ALL DIM-EN-5÷0N5U~-M-M

1

1-

—2 ~ ~. •-~~~:.‘CL.~S~ ~l •

t 4

.75MW TuICi~ P C.C. 1 ~I2

SECTION OK AS

l0—9--pj~ —+-----~ 250
500-t~1L__ic p1T5 -

‘-— ~I • •~ ~ 1 ~‘ f’ ~. II’ r~f-.l~-,. ., 1 9~i, -



LEACHPITS

1. Leachingpit shali be li.ned with either brick work, stonemasonry dry stone
patching, RCC or burnt day rings, keeping in view the cost and locally
availablematerials.

2. Earthwork excavationto therequiredsizeandshapehas to be carriedout. All

1 sidesshouldbe uniforinly

3. Basementcoursein Brick work in CM 1:6 or LM. 1:3 for 225 mm thick.

4. Honey comb construction115 mm thick in CM:6 or L.M. 1:3 upto inlet pipe

1 level.

5. Honey comb constructionin alternativelayer increasesthe stability.

I 6. The openingshouldbe 1/3rd the brick length or thickness of the brick.
7. Normally thepit should be located im away from the existing structure. 1fthe

I pit is very closeto existing building, the construction neednot be honeycomb.But the vertical joints need not be mortared. The opening should also be

I reduced to 12 to 15 mm.
8. 1f the bottom of pit penetrates the water table, the bottom should be plugged

I with plastic or puddie day. Sand envelopewitli fine sandfor a width 500 mmaroundthe pit hasto be provided.

1 The opening should also be reduced to 12 to 15 mm to prevent water
cont~imin~tion.

9. Theconstruction abovethe inlet pipe will be solid brick werk in CM L:6 or LM
1:3 upto cover slab ie. 15 cm above G.L.

The pit should be coveredwith coverslab curingshouldbe startedfrom next

1 dayforlødays.

I The distancebetweenthe two pits shouldbe at least un or-~effectivedepthwhicheveris more. In casespaceis constraintsinglepit with an impervious
wall at the middie may also be constructe~i.

1
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STONE MASONRY LINING

1. Lining of pit canalso be done in random rubbie stone masonry.
2. Thestonesshould be dressedto such an extend that stonescombesinto close

proximity. -

3. The thickness of lining should not be Iess than 150 mm.
4. Construction either in CM 1:6 or lime Mortar 1:3. -

5. Thevertical joints need not be mortared. -

STONEPATCHING

~u~neS usedshould have thin weak corners andedgesknocked ofT and dressedon the
f~•&~ the sides and beds to enable them to come irito close proximity with

neigtihounngstom. . One layer al the bolwrn and the portion ahovethe invert level
itt pipi.. i~rdrain should lie in ranciomruhhlestoneinasonr in (~Il:ftor LM 1:3. The

~ ‘Ft lun in h.t’.V1’(’fl Ilit’ t~V() laV(r5 I~ Rl~—tufle masunrydry SLCJflC pitching should be
(ll)~i(’. ‘nu kness of pitchiflg shouulci nut ht’ Iess than 25() mm

t
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LE,\c~~hi PiT DETAiLS
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BTJRNT CLAY RINGS

Burnt day rings usedfor lining shouldhaveuniform deepcherryred coppercolour
andshouldbe properly burnt. Crackedor damagedringsshouidnot be used.Rings

should beplacedone over the otherkeepingthe socketupwardandplacingthe next
in the socketof thelower one.

The joints shouldremainopen (i.e) no mortar shou.ldbe usedto join them. Rings

shouldbe raisedupto the bottom of inlet pipe or drain. Above these115 mm thick

solid brick work in CM shouldbe providedupto coverslab.Clay rings shoui.dnotbe
usedfor thepits proposedunderfoodpathor the main roadsbut only in openspaces

and courtyardswith in the premises.

TJSE OF RCC RINGS FOR L1I~ING

1 Cementconcreterings if usedshouldhave perforation. TJse of cementconcrete may
not be economical. -

COVER SLABS

1 The pits are generallycoveredby slabsusuallyof reinforced concrete. Slab in. CC
1:2:4with nominalreinforcement sometime stoneslabsmayalso be used.Theycan

be madein one piecebut it may be more convenientto split the cover into two ormorepiecesfor handling it easily.The coverslabsis placedover thepit andpacked
with weakcementmortarto preventinsectsor odoursexposedfrom thepit.

I MAINTENANCE OF POUR FLUSH TOILETS

I Maintenance ofhousehold pour flush toilet is simple
1. The squattingpanshouldbe cleaneddaily with a broom or a brushwith long

I handledbrushafter sprinkl~nga little qualityof mild detergent powder.Don’tuseheavydosedetergent as it may createharm to bacteriasresponsiblefor

I destruction of pathogens.
2. IJselittie quality ofwaterfor flushing (about 2 to 2.5 litres). 1flargequantity

1 of water-isusedthe fihling time of thepits getsreduced.

1 19



3. Wet the panbefore usewbich inturn avoid the sticking of excretain the pan

and enableeasymovementof excreta.

4. Don’t allow wastewaterer ram waterenteringinto the pit.

5. Don’t throwwasteslike kitchenwaste,sweepingrages,cottonpiecesin thepan

asit mayblock the passage.

6. The blockageif any during usagecanbe removedby a flexible stick like split
bamboo.1f rodsareusedthe partsmay get damaged..

7. The pits areput into usealternativelywhenone pit is in useclosethe other

passagewith flat brick in. weekcementmortar.Whentheist pit is fiJled divert
the flow to the secondpit by removingthe blockageand placing it in the

entranceof ist pit which is fihled. Thecoverslabof the fliled pit is removed

andsoil to a depthof 150 mm shouldbe fliled over the contentin thepit and
covered.Whenthesecondpit is ifiled up, thecontentofthe ist pit in the form

of soil conditionermay be usedfor gardeningandthe pit is reused.

1
1
1
1
1
1
1
1
1zo



— — — — — — — — — — — ~~~~~~1~







1
1
‘-S

--1

-I
-I
1

-.

-— - . -.. :;... ___-.

1
1
1
1
1
-ii


