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#ith the advent of independence and the concept of a
delfare State, Public Health Ingineering or Environmental
=ngineering has emerged as a‘specialised field in this cbuntny.
With the launching of Five Year Plansyconsiderable expansion
of activities in this field is taking place all over the
country.

Iraining of personnel needed to execute and maintain
these projects on Environmental Health is a pre-requisite for
effective irple zentation of these projects. The All-India
Institute of Hygiene & Public Health has been a pioneering
Institute for post—%gaduate training and research in this
field for more than/guarter of a century. During the current
Pifth Plan period, & high priority is given for schemes provid-
ing Rural wWater Supplies & Rurzl Saniteotion and a large sum
of out-lay is earmarked for this purpose. To design, execute
and meintain these rursl schemes, a large nuambter of auxil 3ary:

Engineering werzerssproperly trained, are needed.

Hence,the Institute accepted the responsibility of
conducting tiis short term course on “liaintenance of Hand-
pumps & Rurzl Sanitstion"sponsorzd by the linistry of Works
& Houging , and has conducted the first course from 3rd Kov.
to 15th Nov., 1875,at the Rural Health Unit & Training Centre,
Sirgur. It is hoped that more and more State Health Organi-
zations, Community Development Departments and others engaged
on these scuemes will take advantage of this opportunity and
toneir staff oriented in proper execution and maintenance of
Rural water Supply & Sanitation work: for tine benefit of
3

the rural people. S ] L
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Director



PREFACSE

Our country being largely Rural where over eighty per-
cent of population still live in villuges, problems of Rural
iater Supply & Sanitation, call for highest attention. Realis-
ing this need, both Central and State Governments are already
providing larger and larger sums of money during the successive
plan periods to provide protected drinking water and facilities
for safe disposal of human excreta, and a better living envirdn-
ment in the villages. Success of impiementation of these
schemes for providing a better living environment to the villa-
gers largely'depends on the army of peripheral health workers
who form the Backbone of health services in rural areas. A
variety of workers are involved in this programme namely over-
seers in Community Development Blocks, District Boards, health
inspectore attached to Primary Health Centres and village level
worLsrs, etc. DBesides, many of thie graduate engineers working
at the sub-division and district level who are responsible for
design, and construction of rural sanitation schemes ®till do
not possess specialised trasining in environmental engineering,
particularly in the field of Rural Sanitation. Unless these
workers are properly oriented to the job they are expectesd to
carry out, ecoanomy and efficiency in those services cannot be
meintained. The Expert Committee constituted by the kinistry
of Works and Housing, in 1974, to review the existing training
programmes in the field of Environmental Eealth, recommended
that training of these auxiliary health engineering workers in
the principle and practice of rural water Supply & Sanitation
is essential and a short-term Refresher Course should be
immediately instituted at different centres in the Country.The
A1l Indiz Institute of Hygiene and Public lealth, was chosen
by the Ministry of Works & Housing, as one of the venue for
starting such a course for the first time in the country.

Accordingly, thne Institute. was asked to plan and conduct the
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course during November 1975. The course is carefully planned
“to impart basic knowledge on the principles of construction of
Rural @Water Suppliss by providing. wells zand tube-wells, main-
tenance of hand-pumps, coastruction of sanitary latrines,
manure pits, etc. Besides, basic knowledge on rural housing,
cdmposting, gobar gas plant, school sanitation, etc. are also
included in the course coutent. 4An elementary knowledge on
communicable diseases common in rural India and importance of
environmental sanitgtion, in the control of these diseases and
the. role of health education in rural sanitation is also in-
cluded. Emphasis is laid more on practical work rather than
heoretical class room lectures. As this is the first course
offeéred lasting for a périod of 2 weeks, the course will be
critically evaluated and the course coitent will be modified

for.the subsequent ccurses, to ieet the desired objectives.

Ii. ) ~ .
R AN

(S.Subba Rao)
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1. RURAL WATER SUPPLY

Sources of water:

Rain and snow constitute the primary source of all water. 4 part
ot water thus rcceived cvaporatzs; a part is held up on the surface to
form 'surface watcr! in the form oi rivers, lakes ztc., anc the rest
percolates into the earth and gots stored in suitable laycrs and 1orms
lund-rgrouna' water.

There are, thercfore, thrce possiblc sources of watcr ror our
daily use,

(1) ®ain watcr collecied cirectly trom roofs or special water
sheds anc¢ stored in cistcrns or poadse.

(2) Natural surfacc water in streams aac lakes

and .(3) Ground water which is the wost important sourece for rural
areas,

Rain .Waters:

——

Rdin water as, a sourd:c of water supply is confined to farms and
rural settlemsnts anc that too in s~mi~ari¢ regions devoic of satis-
tactory ground or suriface watcrs. Rain watcr agasin can be catecgorised
as?

a) Yor small individual supplics where rain water from
roois are collected anc 2tore¢ in cisterns,

b) For community supplies - where rain water obtained from
prepared watcor sheds or catchments is storec in reser—
voirs.

Charactcristics

Rain water, as it leavrs the cloua,; is adsolutely pure; but in
its passag~ through lower rcaches o1 th: atmospherc it collcets
various impurities both gsseousg anc suspraccae. hain watsr is cssen-
tially soft anc -plumbo solvent.

Method of collcction and storages
«(a) For individual su~plics, raia water running oit root is

17¢ throuph gutters and cowa spouts to barrels or cisteras situatco
on or bentath thz ground. Although rainiall is iat:rmitt-nat the

-storayc rendere tho supply fairly continuous.

When thr cistern watsr is ussd 1or sinking propcr precau~-
tion is nrecscary. Prop r lidgs fic are required to be proviced to
priveat the cistern from gstting pollutsd. Thore should be a provi-
sion to discarc th- 1irst flush which contains dust, bird-droppings,
anG othrr unwanird washings. To bc absolut~ly salc ior ¢rinking,
howcver, the cistzrn water should br boilzé¢ or chlorinated.

(contd.~next page)
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(b) For public supplié;, rain water ix collection from a catchment
area, usually situated at a highcr level anc dralnea into collectlng TrE-
s€rvoirs or poncs.

)
B

- ‘bor this purpose thc saeds or catches to bs selected woule be | -
naturally imp-rvious or made high by groating, cementing, paving or simi-
lar means. Thus ths ponds should be locateC over heavy clays, silt clays
or clay Xanex loams. ‘

lolol‘:o Sllrfacf Wdt rS'

Surfacc waters incluce any watzrs wnich lie on or tlow ovcr the
surface of thz grounc, such aw =

a) Unpland watecrs
b) Lakes and natursal poncs
c) Rivirs and streams.

These waters are moderately soit and‘liksly to contain 3 high
degrec of surrace pollution, at thc samc time arc also liadle to human
gnd animal waste pollution.

1.1.<.1.Upland waters:

This refcrs to sources ot collsctions of watsr tound in the hilly
and thec mountainous regions. Usually such waters are harnesszd by construc~
ting rarth, concrets, Or masonry Civersion cams across a convenient place
in a valley.,

The watcr bsing from the w per rcaches ot habitation iz relatively
purc, both from bactcriological and chcmical point of view, are quitc suit-
able ior all purposcs inclucing crinking.

Protgetion nccdeds

Tar ‘small otordpc rcscrvoirs, although sitec in hilly country gsice,
are liadle to pollutlon through humaa and animal wastes \partlcularly
¢uring monsoon. Hencs as a gonral pr-caution ot btrlCt 'vigiisnce as to not
to allow grazing oi animals anc human habitation is to bs Xall»waaﬁx followed.
Chlorination also is c¢esirable.
1.1.<.2.Lakss anc natural pones:

(1) Lakes: Fresh-wat-r natural lakcs when kept trze trom pollution
by human anc animal wastcs forms acmirable sourc: of watsr supply.

Characteristics:

Normally lakes kocp up e gooo quallty, having bcen aiced by attects
01 storage, sccimentation anc ¢ilution.

Nevortheless, washing of soilcd clothinge, indiscriminate bathing,
surfacs washings, animal washings, ablution cte are common sources ot
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pollutioa from which it is required to b: protected. Hcnce a strict vigi-
lanes pronibiting bathing and washings with a fenced arca o1 the lake
car-marked a® a collecction site for tapping thc water is required.

(ii) Hatural poncs:

Ponds are comprlse ot rclac1VCly much less qguantity ot wat-r
which is mor- or lres stagnant. Etiecct o1 ¢6ilution aac solt-puritication
being much less the drgrrr o: pollution an¢ coatamination is much more
intens- which incrcsscs dus to ecvaporation of wat-r.

-

. These are. theretore ncver recomr~udec as a source of supply.
Howevrr, in plscss whire therc 1s no othecr alvernative onc has to cepend
on the poucs tor water supply anc in that case one or two ponts in a speci-
tis¢ ar=a shoulcé be ear-marked for watcr-supply aad shouleé be properly
protectec¢ to ensure lvast pollution to reach ths source. On top of this,
the ponds shoulc ber cisinicctce as ané when reguired.

Even atter all these precautions as iacicatcd above the watsr
obtained is not touna potabls Cuc to turbicity etc simple comcstic trcate-
ment woulc be necsesary. AS an example the simplest oi the methods is
cit<d as tollows:~ - ' '

Take a buck-t (aprrok. 3 gallons) of watcr. Acc roughly 1 gm.oi
alum to it and thoroughly mix it. (tor this purpose a number o1 1 gm.
pzckets o1 Alum may b: suppliec to the villagers concrrnca trom time to
time). Altcr about 10-15 mins. the turbidity will s-tile at the bottom
lcaving clrar impermatant watsr at thz top. This supsraataant water may
now br d-caatecd into a sccond bucket,

The clrar wat~r in thv s=cond buckst is thon disimiccted by
aCGliing just a pinch ot blcaching powder anc piving a rost for g hour.

1.1.4.3. hivers_snc_stre

ﬁf.'

Eivers arc nothing but thc natural drainage channcls oi ths land.
They bring grossly pollutr arc, go such, untit for arinking purposcs. They
ICqulrF claborats tr-str-at that ronéors it seilc gac sultable for human

consumption. Thoszt be ing p-rcnnial anc quantlty 2cing accyuale cnough
for mayp proplc, usually form the sourc: ior citics wacyr lakcs and poncs
are usually not founC snc spot sourccs of grouno water tail ©o catr to
vhe demanc,.

Excrpt whacie arising c¢ircctly from snow mouptahas adov: the
limits o:x human habitatioa, all rivers aac sireams may always be helc to
br grossly contamionateé owing to the fr-quont dischargs of scwags irom
habitatioas on their banks. "Dur to its long travarsc it goecs on picking
up cisolved anGé suspanGoG impuritics =~ organic and inorganic pollutisns.
Since it is just impossibl- to proteet the long lengths o1 its banks it
¢06g not virtually torm the source or watcr supply 1or rursl arc

101030 S&_:_I_‘Q}_lnd wg_i}".

This constitutcs the most cominant sourcc tor arinking water
sunply in ruial ar-as brczuse of its availability in nature in pure form.
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It'i; thersyors cnvisagea that rural hcalth worksrs should be well
convcrsant wlth thl< arx n<nee grouno watcr is dcalt in wetzil ia separate
chapter, ‘ Lo -

1.1.3. GRQUAD }Fl

1.1.3.1. Qccurr-aci: S | e

Ot thc total aannal raianfall about onc taire is cvaporatcd from
carth’~ surtac~ anc plant 10liage anu ons thiro ilows as surigee rua oit.
The rewmaialng onc thire percolatss into the grounc. 4 part o1 this uncer-
ground watcr fiacs its way tarough soil an¢ rock to asem occans, lakes, and
ungr rerounc sﬁffam~° a part 1inds its way to the suriacc again by scepage
waTre it may .1orm springs, lakes, poacs, swamps ftc. Aac a thlrd part is
storcg into poroua specre, anc cavitis: o1 th= 2o0il aac rock.

To the Sanitary and watsr supply cogincers the third part is most
important ia -0 tar ss they constitute the bulk o1 jrounc water storagr
in carth's crust. The \arth's crust is macc up a1 laycrs oi ciifsrcnt kinCs
of s0il =n¢ rock, 3Soms af them prrmits casy passape o1 water through them
.g. sanc, gravcl, losm, sanc stone ancd sandy lim: stonece Thrrs ars other
typru, such as clay, s171l, marol: anc granits which are practically imner—
vious to wat~r unlcss they have got cracks or =cams. 177 grnral tcaturss
o1 grologicsl tormations atfecting uuCecrgronc wat<-r supplices arc showa in
rige Axxxxx 4 lanG spring. ic a simple out cropping o1 watsr, whicih has
peredlatsc 1ato a perorabls subedil and 10llowcd this tirst imprrmcadle
stratum to a point at which it reaches the surface s shown in fig.l.
Scepags of ground watrr into rivirs aad lakss are also illuctratec ia ¥Fig.l
ané Airt-elan wolls and springs ars illustrated in Fig.e.

X4Xs Fethods o1 tapping grounc watcr by mrans ot Lugwolls, tubcwells ,30rec-

kazx wells, anC intiltration gallcrice will be discusscd subsequantly.

l.1le3ex. Charactoristics: . ‘ @
Fo, Mn; Harcncss, Co,, pH, N; Lo, Cl,F1l, cte., organic quality anc

nature o1 grocnd vat-r is largely cct rmincd by wac. astur: of the »0il and

rock through which it hss pass~é. It it has prrcolatcé through subsoil anc

rocks wh~r~ thore i1s vory 1littls solublc substanc and 11 thrrs is 00

torm ot pollution the water will be soft, frec from Gissolved mincrals €.ge,

vy Mn anc beesus~ of the 1ltering action or the soil purcr anc clcancr

than r»ir wat-r colicctec irom rooi. In practicr howe v'r, such a spriug

or w1l is a varity. 4s a rulr water ¢issolv-e crrtaia miacrals irom the

$0il and carrics thrm aloag in solution. Lommon salt, iroan, sulphur,

Calcium, lagncsium ars the most common mintrals tound in groum water,

whlls the bicarbonatse aac sulphatcs aané c-loridecs oi calcium ausc Magnisium

cauers harcness, o0iseolv-c iron anc Mangan sc ar also umcroirable sines

thry maks thr vater turbic snc strsins clothrs. In accition to minsrais

the grounc wat~r in som® placcs may pick up orgsaic mattcr from dceaying

vegrtation particulsrly trom rcfuse ¢umps or ma;, £vea bs polluted in soils

which has solution cavitice cirectly commusicating to surtace pollution

sourc s, Lime stonc tormations is onc such soil whric solutdan cavities

m3y ~Xist. In a¢Gition to the organic mattsre in solublc form grouad

watsr may coatsin microorggnisms dnrived from soils particularly soil

acrognirse  ind whoa a particolar source of grounc water iz polluica by

by scwage or humaa faccss, pathograic organisms may also o: prcs-ant. But

groorally in most situations, wat'r irom a otrata Gocp scated, the bacterial



SHALLOW peep wert LAKE
ws:.z. R/VER

MRERMEABLE "‘”m@ﬁ

\\A

FlG-1. SURFACE AND UIJUERGROUND WATER SUPBRLIES,

WELL srnme

senesvan iyl e

&0 ]7719 A
Vel ” %

H—s—n '-n‘-v-\ “k’l‘\\\ - :,‘ , 3
4 oo TP : 5t
/// S R PG \\g/ 7]

”Ww@éﬂé%%)jffﬂ//

FIG 2 ARTEJ‘/AN WATER S’UPPI./ES




quality ot ground wat-r will bc satistactory sna necd no purtiication.

ihers arc instances reportece in lit-rature when water borac ciscascs

auch as typhoid, c¢ys:ntry etc have spread through pollut:d grounc water.
sner guality o1 pround water in a particular instanc: shoulc br investi-

bat ¢ anC not presumsc as £3lic.

1.1.3.30 (ROHD, WAITE FLOU & BIEMENIALY, +TLL HILLAULIGS

Grounc¢ water acuit-rs mey bo cithor wabor tabig or agrtisian typz. wh

“tormr i: on” winich 1s not confined by an uppcr imvermeable laycor. Latrr

is virtually at atmosphoric prroecsure anc the unpsr surfacc or thc zone o1
saturation is callec ths watzr tadlc.

preeburr grzatrr tbaa atmqaph.rlc by an ov¢rlying rrlativsly impc rmcaole
laysre Ths imagincry surfacc to which wat:r will risc in aa artisian
aquifcr is cellec piczomriric surface. This surfacc may bc apove or bolow
the grounc su:iface at ciffsrcat parte ot the s:m- aquittr.

Thr ops q1an anu porés in 3 watsr bearing formation may be consicercd
8 a act work o1 intcr coans cted pipes throu.h which watsr ilows at v”ly
slow ratecs frow It/CdJ’ trom arcas o1 r‘chang< to ar-as ol gischarge. This
imaginary n-twork or pipts th-reiorse sorv-s 0 provice both storage anc
1low tunctions in an ecquit - r., telatea to storage function thsre arc two
importaat propertics known as 'porosity'aanc ‘gpociric yisled

Th: porogsity ot a watsr braring tormetion is that prrecntagrs or the
total volumr 01 the tormation, which consists o1 opanings or pores. The
amount of watcr yiszlc-é by or that may br taksa 1rom, a saturatsc 1ormation
is 1rss than the smouht it’can holc anc hcact 1: not indicated by porosity.
This quantity ceprocs upon gpgeitic yiclo, waich msy be detinco as tic
volum~ o1 wat~r r~loassd from unit volm. o1 szquiicr material when allowed
to ¢rain 1recly, uncor gravity.

The prop-rty o1 2n acuii-r which is relatecd to its flow 1unetion is
known as the prrm:abllqu. It is g measure ol ths capacity ot an aquitcr
to traazmit watcr, It 1 rolatzc to the prossurc Cixtcr acc ane vilocity
2f flow brtwc~n two points, by ths ngustén known asa Larcy's law.

v

{

P (b - hg) ori =Pl
1

<
1

Velocity /1t/scc

Go.cff. of prrmeability it/&ay.

av]
]

hys h, = pressure hracs in 1eet.

o
i

lrngth botweca tht points.
I = Hydraulic graciznt (1t/tt)

4 = Cross scctional area oi tlow (Sqitj.

Porosity is an important factor affrcting the purmcabilit, ane thorc-
1o0re th~ capacity o1 an aguiicr for yirlding watcr. Porosity must howcver bf
consiccr-@ togrther with othsr rolatre factors sucha as particle sizc,



arrangement an¢ distribution, continuity ot pores anc iormation strati-
tication.

Uniform sané 46x
Soit Bentonite clay 384%
Stitt glacial clay 37

1.1.5.4. Lapping of grounc watcrs

Ground wat-r msy be tappec cither from aztural sources such as
spriags, swamps ste or by odgging wells, iniiltration galleriés ctee At
low points along villeys, ia r-vints zn¢ gullzys whore the surtacs ot the
pTound C¢ips cown brlow the level o1 tht watsr tedlc or bclow thr levcl
where thore ls n»leaty ot irce water in the sail or rock; therc is likely to
be s7on3 - ol walsr to the surface. Ii tho scopage is concontratce in onc
placs a3 spring will b torm~c. It the serpage is along tho linc o1 an out
cropring o1 rock a swamp may bs 1ormcc. »Or tapplog thesc matzpidX natural
sourcrs of grouand water it is somrtimes accrssary to have somc piping
gystem as thoir locations ma, aot bc slways convenicnt tor communkics.

3y ter th- most univrrsal way of tapping grounc wat-r is by mcans o1
Gigglng or Grilling we1lls upto thr watcr bearing strste ang litting water
thorefrom mannuzlly or by pumping.

1.1.3.5. Gopstruction ot wrlls

Thrre arc two types o1 construction for Gcop or shallow wells, namely
cugws1le, 9nc érills¢ = arivsn tabular wlls. -4 wsll is a small dia opralng
in the ground to reach the ground watcr. w21le may br classiiicc ia Citierent
ways, Vviz., shallow or G~ pj; Lug or Lrill:zc cte. & shallow woll is s well
whZ which Graws watcr from uncontfincd aquif<rs inclucing subsurfece 1low. 4
ce~p w-1ll is onc which is sunk to 2 copth so that watcr is drawn trom a water
bcaring strats locstsé b-low at l-ast on- impervious laysr. Lia or cepth
is not th~ critsria in this classification.

1.1.3.5.1. Lug w:lls:

Tn= cug w1l iz ususlly a rouné hols o1 shait Gug iuatd the ground
manually ané extending bslow th: 1lcvel of ground water ila ory weather. 1he
whols 1s gTn rally 3 to 10 ft ia 6ia (may be bigger as will), and a stcining
conztructcd with i s¢ton~, brick or concrqtc ss showa in Figa8& wooG
constructionrequires the upncr part ot tac wall (at 17ast 10' trom uu) to
be wat-r tight (by wa plsstciing with CM) to ke-p out surtace water .
ihe will ghould b prar-rably covercéd anc the woll stcindng should cxtonc
sbove ground, whorc w1l is 29t Covircd a ' high p:zrapct alrouad should
bs providécd. An imp-rvious platform (at lfakt 4'~5' vic-) sloping away
from thr wcll shoul¢ bs proviced with a draia lracing to a goak pit or
natural vallry at l-ast 38xxZ 15! away 1rom the wrll.

Dug wells ar: usually shallow, althoubb in regiops wacrec the bad rock
is ¢cop,thore ars some Grep dry wolls. Jso oi 1ixed pullry with chain anc
bucket should br rancouraccc as incicual TOpTS an¢ vres:ls are likcly to
contaminats thz w1l water.
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1.1.3.5.2. Drilleg

Therc arc tour basic oprrations involveé in th: construction ot
thcse woils = drilling (boring or driving) oprration, casing installation
whore nsc-ssary, grouting i1 ncccssary ane strainer installation.

a) LEILLING OPERAL TON
(i) 3oring:

This is gonsrally undertaksn with haad turnec carth augrrs ior small
diamrtcrs gno shallow dopthe, thouga pow:r Opcrate alglIs ard 3ls0 UscC.
Augtrs may-be spiral type or cutting bit type. the hol: is starte-c by ior-
cing thz ‘blaccs of the bit-into thr soil with a turaing motioa. iurning is
coatinucc until thr augcr bit is iull, it is th=a ~mptied aac rvournec to
us~. Shatt cxteations sre acéGoc as nended to 'bors to the drsircc cdzpthe

wz1le cderper than 158' will roquire the usc oif 8 lignt tripoc with a
pully at thc top, or a raiscc platiorm so that the auger shart ma, of
insertco and romoved without c¢isconnecting th: cntire shait scctions,

The method is usce in boring to depths ot avout 5C' ia clay, silt ano
=and formatens not subj-ect to caving. :

(ii) Lriving:

Lriven wells are constructs¢ by oriviig iato tht ground a wsll point
titted to the lower <ng o1 = tightly conn-cted pipc scctioca ~ Figurs e
Tquipmrats us~c iaclucue z Crive hsmmor, ¢riv- cap to protcet th- top,
tripoc, pully anc z stroag rop.. .~ 11 poiants may c¢rivon cither by hane or
with th- aic of mechincs.

2 starting wholc is first macc oy boring or cigying to . a a:pth of
adout <! or mor . IL th~ watcor table is shallow zaough, thc hol: should
preicrably nonctrate "it ss driving is rasicr ia a saturatz¢ formations.
Thr wcll point is insertco into this hols aac criven to the oecsircd dopth,
sudgcqueat lengths of risr pipc biiag eddce as rcocsary. Tht w-ll poaint
asscmoly shoulo bo guicce as vortically as possibls anc the criviag tool
wh~n suspondcc, shoulc b~ hung cirsctly oveir th: ccontre of the welle The
weight o1 th: criving tool may rangs trom 75 to 3C0 los, Heavicr tools
reguire tias use of powsr hoist or crilliag rige Lriveon w lls can bo
installsd only in uaconsgolicdatsd tormations r<latively ircc 01:cobblis or
bopld-rs. Heang oriving is pos:ibls upto 30' whore as moehing criving can
£2 bryond 50!, » '

(1)) Jrttiog:

Hore the 1orer of a high v-locity str-am or jot is uscd to cut a hole
in th” grounc. The jot of 1luic losg-as tho subsuriace matcrials anc trsnsports
th m upward anc out of th~ kX hol=s.

, A tripoc is uscd to suspcné the c¢rill pip~ and th: cuttcr. 4 pump
haviag 2 capacity ot svproximatcly 150 gallons/min at 50 to 70 ps is
uscd to tores ths Grilling 1luics through suitable hos- an6 a small s@ivel #
hcad or through th- orill pipe anc bit. Th: tluid on smcrging. from the
drilled¢ hols, travcls ia a narrow citch to a scttling pit whore the drillec
mat-rials scttlc out =sn¢ xhiyx thea (o 2 storags pit whore from it is
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recirculatcé by mcans of a forcs « lift pump. 4 piston typr rcciprocating
pumps woulé bc prcferrca to a contrifugal enc bacaus: o1 the grcater main-
te nance rfquired by thc latter.

Ths bpucclng pfrcu s1on actioan can bc impartic to the cutter cither
by mean: of a hoist or by workm=a alternatively nutting anc guickly rclea-

sing thc tres cnc of thr manila rop~. vhis may Yo c¢ont whllc oth-r work-
mFn rotatce thr ¢rill »ipz. Upto 50' m3y be achirvroe with watrr as érilling
tluid without unca~ csving. Ww° . CaVLing €ocs occuy,; #&l a crilling muc

should bc rr-circulatca.

iv) 3lu¢ger hethoos

This mcthod, which is supposca to hev: brsn acvelopcd in Bangladcsh,
uses oaly hanc tools anc locsll; availablc material such as bamboo ior
scaitoalcing. tt is particulsrly suliabls for inaccessiblc arcas whore
l2bour is plecntiful,

Thr rociprocating motion of thr drill pips is providend by a manaually
oprrat~d bawbos levsr, to which the drill pips is 1astra’¢ with a chain.
5 sharprnce cutter is uscd as e bit at the lowcr ead o1 the orils pipc.
3 manh uscs his hanc to prriorm the iunctions of @ caick valve, as us<d in
hyéraulic pcrcussioa m thoc. wat~r 1s acdcc to tht pit around the crill
as ths lovel cdrops.

wo11ls upto 250! have ©teen drilled by this methoc in 1ins or sancy
tormations. P"asonably accurate formation semplte, low cost, ano less
operating skill mex-z this procsss particulsrly sultabls tor uncerae volopco
countri~s. '
(v) Bycraulic Prreussiop:

Th: hycraulic p-rcussisn mcthoa usce a similar string ot ¢rill pipe
to that or th~ jrtting mrtoode [he bit is also eimilar execpt ror the
0211 chsck valvs placzd brtws-n the bit and¢ the lowcr gne of the drill
pinie wat~r is introduccc continuocusly iato thc borthole outsid- o1 the
6rill pipt. 5 rrciprocating msotion applice to tho c¢rill pipe iorceos water
wits susponc-d cuteings iato th® crill pipo, tranmping it »e the valvs
clos~¢ on th upe.rdk’. wh" 1lulc anc cuttings art littec to tho top aus
to continusus r-ciprocating motion snc ars cischar cCc 1iato a s<ttllng
tank. Casing is usunlly c6riv-n as c¢rilling procracs.

Thr m:tho¢ uscs minimum o1 cquipmoat and provicce accurate sampl:s
of iormatioqa. It iz wo1ll sultcc 10r ust ia clay and sanc rormations.

(v1) Hyoraullc fotarys

Th~ hycraullc rotary crilliag combilacs the usc oi a rotating oit for
cutting th- borr hol' with that oi continuously circulet-c 6rlling rluic
tor rimovel o1 the cuttiagz. . rotary c¢rilling machin. or ri, consists o1 a
¢rick or mast anc hoist, 2 pow'r op-ratcd rivolving tablt that rotstzs th-
¢rill st m aac arill bit bclow ity a pump for 1orcing ¢rilling 1luic via

1 ngth 0of howt =i a swivel or tarough th: erill =t m znc bit anc a
niweT unit or cagins,

Th™ 1luic circulotion sysvim i similar to thet ot jottiag mcethoc
as d-ecribed carlior.
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WELL SCREENS.
A CASING IS SUNK TO FuLL DEPTH O WELL,
B- WELL SCREEN 1S LOWERED INSIDE CASING.,

C -CASING IS PULLED BACK T8 EXPOSE SCREEN
© o IN WATER BEAR'NG FﬂRMlTide




Installation nf well cazing:

Setting nf casing in an apen bnre-hnle is nnt necessary for
thnse drilling rperiticrng where the casing clnsely follows the
drill bit. However in czaee nf hydraulic rntary, jetting, hydrau-
lic percus=einrn »n sludger methnd this nperati~n ie required.
Sefore lowering the cising, ~ne sh~uld 2ascertain that the bore-
hrnle ia free frrm any ohstructirns throughrut its depth. Seme-
times the hole is drilled %o greater depth than is necessary
a~ that any caving wmaterials amay i1l the extra depth.

The firest length of ciasing ie lowergd until the coupling,
and then the secrond length is lifted ¥-7» prsitinn and screwed
into the cnupling ~f the leot length. The thrades of the caging
and coupling =should be ceoated with thin oil. Jointe should be
tightly screwed %o aveid leakage. The procedure is repeatedifor
as winy successive lengthe of casing as may bve required.

Grouting and sealing:

ch a slurry of watery mix-
1 the gap ket ween thg_caq-
revent bontaw1na sed waﬁor
¢ fubewell.

Grouting meang the process 1,
ture of cement ind ciay is uged to F
ing and the % 11 of the borehole, %o
from the upper strasas from entering

oe suitable for use as drilling flwid
ing. lud circulaition pumps which arc
negs, u2y Le used for hlaplng the
ow the first few feet from the
e subjected tn drying and shrinkage.

Puddle clay of thne
can also bte used for gr
nornally ueed for 4rill
slurry. It shruld bc plz2
surface where it wrulid «

o

D20 3 O ot

dJ

Hixing of the gr~o7 ciiy be done in 2 cencrete aixer if avail-
akle, ntherwisec Toxr amail v llg t @iy he wixed in a clean 50
gallon nil drum. Tn 20 ils nf water in the drum, 4 csacks of
pemcn+ qhnuld be added and v10mrnucly stirred with 2 paddle.

laced nn further work on the
1L until the grout has hardened.
1llrwed frr this.

After cement “rr~ut has heen
tubewell shruld he drne ~n the we
Generilly a peri~d ~f 72 houre is

ke
;_l
1

Inatallatinn Anf wall atiriineres

There are varioug uetand frea lewering the striiner, the
chrice being suided &y the deeign ~f the wv'l, drilling method
[T ?

and type of zroblome cncountered in the drilling Oﬁclatlnn.

C..e such wmeth 2 which 1is very QLu »le and e=afe ie the pull
back wmethod. It is Applicable for bnth rotary dilled well asg
well as percusgion smethod.

The etrainer is Inwered within the caging, which is then
pulled back a sufficient distance to expose the strainer. The
btasic operational detail of esetting'a strainer by pull tack
methnd is indicated in Fig. 3.
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In sam2ll dia tubeweclle, for hand pumping, 21 lengthg of
6' atriiners (metalilic or plastic) are Jnlned to form a 12!

length striiner to which a tlank pipe (4'-5' lrong) fitted with
a shne ie joined. Wita the blank pl“e with show facing down-
wards it-is lowered int~ already Jetted bore and as many lengths

nf suction G.I. pipec as nec ded are added and lowered till the
pipe projects over the ground level. The wall is cleaned anad
develowcd before plugging the shoc by droping the tipered plug
froa top.

Sanitary protection of wells:

Of primary impoertance 1s the laocatirn of sewage disposal
systen e.g. septic Tanl, cessponl, outdonr privy etc with res-
pect to the well. They should never be lociated upgrade from the
well. -

It may e~cietine happen that the =lant of the ted rnck is
npposite tn the alope nf the ground. In such cascs sewage may
line its way back teo the well even in the sewage system is at a
lower elevationn. inetly <hallow weils are expresed to such dangers.
Deep wells which penebtrates thrrugn one iapervious layer are
rather =afe.

Annther gnurce of prnllutisn is surface water, Dugwells
shruld e so bnxed that surface water canaot enter. They should
have grnd slnping cone cavne extending well 2knve the grrund
surface.

In ca=c of tubular selle, woll casing shruld extend at least
rne fort above the general ground level. It shodld be surrounded
at the ground surfage by i cone «13b (min. 4" thick) extending
2' in 211 directinn, slinping ~utside. It is also a good practice
to place 2 drain arcund which should discharge at a distance. A
sanitary well seil shnuld e provided at the top.

Care should bte t::en to see that all abandoned wells are
properly sealed T~ piovent contamination ~f the aquifer.

The following sable showes the wl..-.auw distance of wells
from pollutinn =ources.

Takic 1 : Safe distance Yoiwoen 2 well

Pollutisn ‘anurce ' Recomsended min. distance
1) C.I. sewers with lzad joints o 10!
mechanical jrintea. :
2) Septic tink o1 stwer or tigntly 50"

jointed tile.
3) EBarth pit privy, Az 75"
4) Ces=pnnl receiving raw 250 100!
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Reciprocating Pumps : ( Stroke Pumps, Plunger Pump ).

Reciprocating or cylinder pumps have perhaps the wiaest. appli-
cation for small water supply systems in rural areas. They are acop~
ted tor manual, gas_or oil enging anc clecuric motor an¢ combined
manual ang electric mortor operation. They balong to the category ot
constant Glsplscem=nt type 1.2, the Cischarge rate is regarcless ol
pr .ssurs hcac agalmgwhich they are operating. However input power or
criviag, roice wvetiog (irectly in proporiica o s pressure head onc
must bs coubleC in the pressure heac is coublec. Before aiscussing
tne typrs of reciprocating pumps that arc usec in pumping water irom
small wells in rural arca somc basic principles of pumping shoulc be
unceretood.

Basic Principles. of Pumpin,, A water well. , -

Except in case or rully artesian wells some e¢xternal powcr is
requreG to crive = pump anc eo cause it to 1itt the water from wells.
The source Of power may of maa who uses his hane or leg to operaie
a levr upwsr¢ and ¢ownwarc or Iorwarc and backwar¢ or who turns a
whecl conacctec to the pump. Ia tais ca2s¢ the pump is saic to be -
manually opcrated or Hand_plmpe. The power source may also be a wind-
mill, a Lgbollﬂ’ or ¢lesel cngine or an electric motor. Then it is
callec a 'Zower Pump!

LETO pressure
(apsolute)

Atmos-~
pheric
pressure

v\Hf-‘ rie
nressure

FIGL SUCTION LIF:
—— A
}*—Pump B8oCY

CUTZTICON B PE\ \___FQQT VALVE

=l 339

FIGew: SUCTION LTFT TN STROKE PUMP.
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Atmospheric pressure is 14.7 lbs/sg" (333S'ot water) at sea level.

In fig.4, we have a pump installeé¢ ready for pumping. When we start pumping
we tirst pump air in the suction pipe anc thus push water from outsice iato

suction pipes. In 1ig.B we 1in¢ that even after removing all alr insice
the suction water ¢ors not discharge trom the pump spout. Because, the
atmosphers puteidc on the surface o1 water can push up vater to a heigh-
equal to this pressure iese. 33.5'. ¢ can't increase the atmosphers:
pressure and so water can't raise any turther. This 1 gaction left. max
theoretical litg is lirmit<c t> aumospieric preesure at thes place. Above
pre ¢eocreases with increasing altitude o1 the place, iurther it will not
sven ralse to 35.¢' bescause no pump is 100, zirsekx eificisnt to crcats a
complete vacum anc also there is iLriction loss io suction pipe. Heace at
z€a level a best cesignec pump can @ suction 1iit o1 about <5 1fet while
the suction 1ift oi aa avrrage pump varies from 15' to 1gt.

STORA G
o F

puij DELIVERY HEAD,
) !
SucTion :
P PE — o TOTAL
|  VERTICAL LIFT

STAT sucrion LiFT

WATER LEVEL I '

G RAW i

Pumping L ||, _LDowd

WATER LEVEL _[="| ==~

Figs ILLUS:TAYTION Qb SUCIION LIFT, rOVAL LIFY,DRAVDOWN,
LELIVERY HEAL. .

Onc= the pump stsrts liiting water the Ztatic_water tspbls poes Gown

DR g~

anc assums a acw positioa. whis 1= pumping water lcvel.

Table
tecommented Suction lifts o1 Pumps at Sea level anc
at Higacr altituces

"Itituce JBarom-tric pressure ) “quivalent hea¢ o1 ) Maxian Practical

lin lbs/squinch. { water in fset § suction liit ot
— e el e Ao ....ADpump.- feel.. .
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1240t avove szalevel 14,0% : 3s.38 «3
woaCt b 13.33 30.7¢ P
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580 h 1« .0x 7.7t «0
¢.00 " 1l.4« PHRCTS 1%
790 » 10.8s 5,15 18
1C5¢0 v S 00 PP P lu
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Total 1itt: L

When we add to suction 1ift triction loss, anc delivery headG we get
Tot2l 1itt szgainst which pump has to 1ift water anc the power rcquired
varies 2s total 1litt. ' S

Lelivery hsacs

Height to which wat~r has to be raiscd above th: cuabre line of the
purp is callse celivery hrac,

Lray-cown:

The watexr~table is depressec when wells are pumpec and assumes a NEW
positibn. Ths depth by which water table is depresssc is calied 'Lraw-uowa'.
Purps should not-or vorked with esceseive Crawcown 10r two ressons -

1) The suction 1lirt is increcassc.
<) Causecs blowing in 01 1iasr material into well o2ecause velocit, o1
tlow into well excesce critical velocity or 1low ian th: tormatiou.

It should not be ecxecesded 3¢ indicated ia Table . Ohouls it be
pnecescary to litt wat-r from a well irom a level 25 teetl Or more below grounc
surtace, soms m7ans must be found of lowsring the pump into the w=1ll either
completely submerging the pump in the water or taking it n-ar enough to-the
water surfacs to perrmit suction lirting of ‘the watcr.

ing suction 1itt ic usec to classify pumps into Jurt
1 pumps or ’Lcrpy 11 pumps'.

13CE_TypE

}—Jd

face or Shallow well pumpss

Thry are those pumps wiaich are placec at or gbove . round suriscc anC are
limitec to litting water oy suction irom a cepth usually aot greater than
about 25 fest below the ground surtace.

Lecp widl prapss

Ars taosc pumps which are placec withain the wiil anc are usea tor

extracting water from cepths gencrally in exeecs 01 «5' 1:2¢t below the
é T & V'
grount surtace,

l.<.&. Hand Pumps:

ueaerally all hanc pumps are o1 the Nzciprocating or piston typse pumps
except the hand rotary pupp. lepsncing upon the aepth irom which water is
lifted, they arn agein classifiec into two groups viz., 1) Surrace or Shallow
well type ) Leep well type.

liocsko1s Shallow well typs Hend-pumps:

The Shallow well type hané—pumps worx by ths principle ot guction lift,
dence, 1i the water table in the well or tubcwsll coss not go below the
recomendcd practical suction 1iit (vice table ), whils pumping, shallow well
pumps can b€ installec.
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le4.2.1.1. How Pump works

PISTON ROD
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Fig. Showing working of Shallow well pump -

The main elemsnts or the pump arc a2 piston or s plunger with =
valvs, anc a toot valve, Th pizton is movec un anc cown in a cylincrr
(rorward or backward¢, by the hancle. Luring the torward striks, the
foot-valve opeas, ths plunger valve closss, causing a partial vacumm
sucking watsr ryrom the suction pipe at the same time puc-hing the water
alreacy coll=ctec¢ above th: nlunger out ot the cylinuer through the spout.
Lurag the rewrse or backward stroke, the foot wvalve 1s closeu anc the
water coll=cteo beclow the plunger is preosscc upwarc anc opcns the plunger
valve raising it ebovs the plunysr anc no watsr comes out of the spout,
Hence for one completc stroic (ons torvard and revers: moban motion),
water Gischarges rrom the spout oaly oncz. Hence it is callce Single_Acting.
The =smount of watzr cdischarged p-r stroxe theretore depenas on Ciamester
of cyli:der (or pistoa which closcly 1its in) anc the length oi _troke
is theorrte:l])) -~guzl to G3.¢%« i‘Awhcr¢ = ¢la 9i ¢ylincer anu h is the
gtroke_length. The more the « 1ongth or stroke ana larger the diameter
greater s the 1iftes cischarge per stroks. ror o gliwn dlameter anc
stroke longtli discharge can be increcasec by increasing numbsr ot strikes
p=r minute. Practically, there is 5 c¢<rtain amount o1 slippage ot water
trom ton ot plu.ger to the bottoms 1The slippags incrcases with use dues to
wear o1 bucket useo in plungcre The slippage shoula ndt be more than 3k
10r 3 nfw pump Or 2n usce pump in ool conciten. The eiriciency or hana
pumps with stroks length a0t rore than 6" 3nC number of strikes per minute
ransmg raagiog from 15-~5C ®3X<s will. not be more than 50~705 an¢ may crop
gown to 30-40: with usc.

It the pump is mace to dischsrpe both Guring torward anc revcrse
stroke, it is callsd gouble_ acting. Thea the cischarge per stroke is
doubled. This requires a difterentizl plungsre If instcad of one cylincer
anc¢ a piston, two cylincers with pistons are uszé, Thc Gischarge can be
Goublec.Such & reciprocating pump is calle¢ 'Luplex' pump. Similarly
Triplex pumps are also built. Louble acting or Luplex designs arc not
well suited for hand—pumps. They arc better suited tor power operation by
electric motors and diescl or pstrol engines,
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Table
Theorstical Capacity_oi Hand-pump per stroke

Figures are tor one single acting cylincer)

Tancr | ( hcga  f Li.th.of siroke in inches w capaCity. in pallons
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Loubling the diametei 0. cylinder quascruples it: capacity. Gomercially
availabls =hallow well tyns haonc pumpes have 2 cylinder c¢ia renging from <"
to 33" and stroks lenguh &"-3%, with 3 common length of o". Heuce a &g 330
¢ia eylinc~r o1 siroks lengvi o has a therotical capacity ol C.<9 gallous per
stroke, :

lozo"/llo‘- .P_i)_l‘tu‘: 91 '.a

RN vty

hallow wells Lyps Hanc=pump:

< AT e . -

&)

411 hzac-pumps cOnsist o1 the 10llowing ésseatial compartmeatss

i) Pump bocy (barrcl or cyliancer)
ii) Pump-bass plate
iii) Pump-h-ac (cover) with tulcrum
iv) Plunger assembly with pepeti valve
v) iston or plung.er Toc
vi) »oot~=valve or 1lapper valve with hright «x gcrew
vii)Hancle
viii)3olte anv auts for connccting base to bocy, hrac to bocy aac
hancle to plungcr ro¢ aac 1ulerum
ix) Leathsr-bucket.

The pump boty ic lastenec to the buse by meane ol 10lte anc nuts. The

Base is screwec oo to the tubeswrll pins (cuction). the plunger assemdly is
inside cylincer anc consdts o1 a pB plungr ;o0ke, a plungcr follower(wicrein
ne cut 1ite) 2ac g plung~r poppet vslve. The picton roc i: threacec at oae
enc zac the olher <n6 iorme an eyr. Thr thrtaced fac is iittec to plunger
poke. 1The e,e end is connectrd wikk to the hancéle fork #no by mfans of
a2 bolt and nut.ihe barrel is topprd by a heac with a 1ork-c bracket,which
acts as a julcrum to hancle. the haacle isz connect-d to this 1orked 1ulerum
by, mFz2as 21 a bolt anc nut. The hrac is- connected %o the bocy 9y 3 bolls am
aulse ia° compoanaats are facl, c~tachadl~ z2uc this coulc Lo casily repairec
or renlactc,. ihe pumps ar< geaerally avallaole in thres sizes with cylincer
bore ciamctere 3" (7o mj, 3.“ (85 m, aac 3 " (8% mnj cormoaly knowa as {o.x,
5 aa¢ ¢ resprctivwly.

Lrawings with cimrazions o1 the componcats ot an Average haicp purp
do.t,as obtainsd ian the Calcutta market are showa 1n 1igure .
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l.s..1.3. Commerciall, aveilable. hand_ pumps_ano -bheir deiects:

fhere are several brands ot hané—pumps in the country. In this re ion
alone there arc at least tive known brsncs, viz., Jerisko, 3isw-kali, G.3.,
Lyoc anc¢ Kisan, which are popular. 8n examination or the hanc pumps available
in the market shows that they have almost similar téatures. crhere is however
citfer~nce in the riish oe :d an¢ miuor variatiops in itne cimcasions oi th=
componant parts (vice ampencic 4). Limensions may var, 1rom pump tO pump €vea
in the same branG. xhu~ incicating there is .00 =tanogaIrc oI magwacture of these
oumps . A

A utucy undertaken by the 111-India Inutltute 01 Hy deae anc Fuolic Health
with the ‘sssistancs ot wHO/UJIGEF showec the 10llowilgy ceiicieacies in the
commercially available hanc¢ pumps: '

Low grade pig~iroa with 2z high (0.5~0.t0, ) phosphorus conteat is usec
in ths manutacturs o1 component parts. Heuce the castin.s are kb are hard anc
brittle, leading to breakage particularly heacw ant hancle. WxcCecslw aurcascs
is respoagiole 1or poor iinish which gumsiX coantriduies to excessive wear.au
tear o1 the compoaents in coatact.

ii) Pump cyliacer:

Inner tace o1 the cylincer i: Aot smooth 2ac¢ canaot be machineu smoothl;
because o1 1low grade iron. Smoothness meaoureé in tsrms o1 Error ia wariness
oi the suriace was 0. the oxcer o1 +0.1lt mm. & smoot:: 1inish snould oot have
more thza 5 microas (.005 mm). 4 better grace pi, iron with aot mOTE Lhan
0.15 = 0.« 02 phospnorus shoulc bz usca.

Plupper 3 “he casting ot plunger is grnerally 1oor with lot o. blow
holes. Ihe thickacss oi yoks beiag inaGequate thrracs are aot cut rull cepth
reoulting in br-asking o1 threacs, thus requiring irequent r?placcsnt ot Fntlre
pluagsr ass¢mbly.

iii) Plupger valye (Poppet):

‘the surface 1inish o1 poppet, anc its seat, iz not smooth anc tlat.
Thus the mating area is not 100. lssving clrarance csusing *llppabc of watsr
resulting in lowtring erliciency ou pumplnb.

iv) Lesther Buckets

Although thers is a wice viriation in the 1eather bucket ciameter,it
does not msierially a.tect tiae hycraulic periormance o1 th pump bFcauss the
leather when wettec swells anc coatorms to the surtace o1 ( lmcer suriace
gilving 2 water tight coatsct. It is th® poor qualityy 01 leather that is_
uased which rewults in ezeercsive wear aal tear, Bac taanning will msie the
leather too c0oft on oring wet ano thus Gocs not give reguirea water ti ht
contact. Leath~r usec ia ouckets nececs stanGarcisation anc alternate
materials like plastic, necoprins m rits consiGeration ior use. FPlungcr mace
of Hdylum wita a ball-valve of nyloa ano HL plastic seating is worth a trisl,

v} klapper. valve (koot=-valve)

- e -

Flapper valve in é11ect is a non-retain or check valve mace o:i leather
fittec with 2 small woight by a ¢ X " w.l. bolt « nut, oifsring an air tight
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cover over the suction pipe. Becausc of the interior quality o1 leather,
poor taunning alternate crying anc wetting the valve losses its elastic
proparty -nc cracks at the coantact point ot weight and leather. Thereaiter
it does not glive water tightncss thus resulting in leakage. Generally it
is pot torn but cistortec. Improper machining oi the valve csat results

in less than 100, mating avxea thus leacing to air-leaka.€. Improvement o1
quality ot leathcr, prop-r machining of valve scat to give 100, mating area
o1 sm:oth plactic dush to the valve s7at wlll minimise leakapge ol air anc
freguene, o1 renleocrment 01 this valve. Th- bilts snc auts o 11k valve-
weight ohoulc be replacec by a countersunk screw. L€ather may be reéplacea
by plustic.

(vi) i

v
n

daggle anc Z7acsd

These Lwo parts xagar requirs leoss irsquent replucemsat, 3reakages
are aue to bac handling anc brittlepesc o1 low grade casi-iron. 1ne haacle
is 1ixfc to tae sorkec tulerum in thr hefac with polts anc auts. The eye of
che pistos roc (plung r ro¢j ic insertec m the torkeé enc or the haucle
gaG 1ixec with bolts anc nute. 1hs eye or the piston rod amc hole in the
agdle where bolt is inserted wear out e€alarging nolec anc resulting in
lateral ply o1 the hance. The eye o1 the piston rou then shefars oif
6roping the piston into pump cyliacer. rhe increased lagteral ply o1 handle
acclerate: wear o1 thr holes ia thr hancle anc iulcrum which ia turn
e11ects eiriciency o1 pump. ihers is aa cxcessive clraraace 1a the iorked
enc (%) to accommoCate pistos roc. rThis slso results in excsosive lateral
ply o1 the pistoa thus resulting ia unsven wefar oi leacther bucket, inner—
surtscs »1 cylincsre. 1hicz cleasrance shoulc o¢ racucec to 1/le“. Huts
get loosensd anc orop ott, bolts gete shrareo. Use ot beit r Grace G.I.,
regucing clearaace in holes, use o1 orcinary i[.S.pins dr cintesred pins
lasteac of bolts anc auts, ao'lc remecy these oqiects. & copper or bronze
oedsining to holes 1= pretcrrncé but costl,. Changing the iulcrum trom
pumpheze Lo pumn=-booy sho:lc r-cuce the slackening efiecct on bolts anc
nuts ilxing heac to pump bocy.

3ace plate providesz seating o: the 1lapper anc holc it tight with the
putp- ¢, to provent leaxa € of air pu trom outcide whea pumpsc. This
reqalres god¢ 1iaichic, tor seat in the bacc, ooctom rim 91 pump-boGy aac
tght fitting of bolts anc nuts. (hs cleearance in holes 10r inserting
bolts shoulc be minlmissc.

(viii) pistop ho¢ (Blunger, rog)

rhzse are generally macde o1 ilats rouncec at lower end 1or tareadia,
to conarct to plunyg~r asssembly. i'hreacs are oot cut to tull cepth aac
threacs wll b poor becszusé the iron has dees rehegtfd Lo rounciay at
€nG, Hface it ig b-tt=sr i1 rounc roc: (g“ ¢is) are uced incteac oi ilat
iron. '

(ix) Bolts w Nuts:
raere are four sizes of 30lts anc nuts used viz., 3% 4 L%, 3% x M,
« M x ™ or 3/3%, 3/4" x ¢V 10r conpectiay, hancle to iulcrum, haatle to
pluagsr roG KX Cye, Qasf to Doy, valve weight to Llanper lcather
reepeetivel, . whcre 1s facneslve tolerance in holtg through these are
piosfC resulting in uncssirable 1ly an¢ minimising rigicit, oi iix.
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This causes slackening of bolts anc nuis anc 1alling oif, shearing o1

bolts stc. Further thes¢ are not provicdea with stancard threads. Use o1
3ritish standard threacs reducing tolersncc in holmg to 1/16* to 1/3z",

use oI M.S. pins instcac of bolts anc nute to cosaucct hancle to rulcrum anc
recucing gap io tne fulcrum are some ol the suggestioans to improve the
conGitans. Check nuts or jam—nuts may. also hslp 1a recuciag slackeaing
crtect,

hallow woll type, haac-~pump:

o

lececeless, Installation 21

. e e

) L . : >round e L .
ih7 hanc pump i:= iastalew above Qg@y‘anc is cirectly; coaarcicc to vhe

tubswell. [he begse o1 pump has a thrcaced hole o1 1." ¢ia. Hence all
shallow tubswclle o1 1" c3n bs cirectl, connecteu. wns tubewell pipe
shonld projsct above grounc by adout on: 100t. 371017 lastalling the
pump, it shoule bs cicmantlsc to chick all parte. Ths plungzr shoulc oe
1ittec with wettec lzathor buck-t o1 proper s£ize aax s701lc bs lowered
into pump-cylinCer with tn® popett valve in mocitioa. The tlapper-valve
~houlc bs plsced in propsr position in the bsee platre 1he pump~boCy with
the nlunger in nositioan choulc 22w b wountec oa the base plaie anc 1ixea
to it by meanc of bolts and nuts. rhe puwpbocy with the base~plaie shoulc
thaen be err-cts¢ over ths projecting u.l. suction pipz (tubewsl) ana tas
base sercwed on XK to it proprrl; taking care not to Gamage the threads
or making s wrdng threrad. vhe pump shoule taen be .inally tgatensa to
suctlon pips by holGing it with chein wreaches =0 tast the joiotal the
pase~plals is air tight. The pump hrac should now b: 1ixeu by means ot
bolts ané auts 2a¢ the handle attachec to tnz oulls eye o1 the plungsr roc
an¢ tulcrum by mesns o1 bolis zad auts. Uonstruction oi a couacrete
pl:tiorm alrouac choulc de cGoae briore iastalling the pumpe. In omear that
pump ¢ ocs ot rattle wit’y uss the pump bace=-plate shoulce be r1immly ilxed
on a ¢oincréte pecestal srounc the cuctiona pine by mFans 01 1ouancatlion
bolte anc nutse 1his requires accéitional <=5 holee in the base-plate
tor isundatioa oolts.

Sterting pump:

i£0 start the pump initiall, it reguires priming. Push the plunger
to lowest posfition, 111l up the cylinder with clean water. Ulocing the
mouth o1 the &20ul 9, hsal, work the haacle scveral swrohes €2 suck sut
all air in the tube above the vatsr table. dow ExExaxkhx taske out ihe
hand from thz spout =t1ll iorking the hancle, water wtartes coming out
of the spout. It 20 water 1lows evea adow, it meaas an air leaksgr, or

leather pucket a0t properly swxolica 10 glve an airvight 1it into Rar®X.barrel

Chrelk bace pa plats coancction to tubewcll i1or air leakage, check leather
valve 1itting aad locate the trouolc ano =ct it right. vhe pump ic now
1€80y IOr Usf. he2 a pump ie 20T &€& 10r long time Or when there is a
leakags ia thr ilarp r velve, priring hes to bf repeated as the waier

ia tne pump HoCy will hsve either Grainsc down to the tuos or evaporatsc.
Villagrrs uss any weter 1or priming the pump aac swsiling che leath
Sucket whieh ma; 1rac to coataminatioa.Ivprovissd pump Cesipns obviate
t1is proolem. 4 lcgk proot 100t valve wiil recuce the aced 1or repeateu
primiag except whn acwly 1lastallec.

lececews Leep=vzll typz éano-pump

-

~hea the pumping watsr l=vel ia ths well or tuoswrll is below the
practlcal suction 1litv, it iz arcessary to lower the pump iato the well anc
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this requircs use of Geep well t,pe hand pumps. ihe pump elemeats aamely

the toot=valve aaé plunger with plunger valve are placed in a separate
cylinder call~d purp-cylincer oif 18"-48" long anc diameters ranging

trom «g" to 4". 1he c¢ylisuer is suspencad in the =1l on a string oI pipe
callsd the ¢rop pipe.. 1€ crop pipe is the oischarge linc o1 the pump.

The pluager is attsched to ta* lower €ad oL " to 1% cia pump—rod or tie_yod
o1 suificieht length t5 reach a litvls aoove top of well. The pump-roc aanc
plu:geér roc are mace to work up aac Gown in tac cylinuer by tuae pump hoac

by cowtCilag whe ULLTr fuG tile roc to tne haacle oi tae pump heac.ine
cyliaéer which is geasrslly maces 01 brass 1ls located below the working

water table st least 4~5 f-et below, (o kesp it alwag, s uater sudergsc
conGition kx into work with a positive suction. 7whs size oi well-casing
shoulc bs large¥ saough ior fasy lowsring of the pump cylincer. A <"

¢ia ¢;lincer i ronirec at lrast = 5" or 4" casiay dis. Henee a tube.ell
or 3orec-well, £holc bs at lesst «" c¢la unto thae level at whica the ¢, liacer
1s locatec. Ih~ Cia o1 tud u~ll can s recuese to even 1 % beyond tais
cepth. 1In saa¢y anu clayey 5011, well has 10 be casec upto this cepth. In
rock; strata, casing i: pnroviced to the cntire cepth o1 coit =0il. fhe
in=tallation ¢rawing ot both snallow well anc ceep well t,ps pump are
given in Anpeacix fBouolik.

lewewsstle Parts o1 a desp vgll type Haag, pump:

'€ essentlal parts of a ceep well haaw pump ares

i) Pumn=cylincer
i1) plungcr assemdly
iii) Check valvr
iv) Lrop pipz or ~¢ucator pipe
v) Pump rocs or tie rocs with 10c=-couplings
vij Purp hes 3
vii) 41r-chama’r (optional). -

i) Pump-cyliacer or arrel.

Cylinder bocy; ic msce oi draszs or L.l. wit'h brsse liuing. The insice
cla 01 ¢.lincer anc thr strake ¢et rmiace thz capacity psr stroke. An
spuroximate lormulas which can be applisd to (-~icrrminz punp.

Capacity in uallope per, hour tor & stroks = (Liy in Inches)fxstroke per_min.
in cace Oo1 sigle acting. cylincers.

kFor a norrmal strike of «0/mm anc a stroke lcngth oi . wae capacicies
ior ¢iti, &izle &1t as tollous:

I. L. ot cjlincer & &z 3" 3. % &M

Gallons/hsur(yhso) 160 220 560 40 640

Suitable for g g " SR ol
Borcwell size

Lrop pips size 1 1, 1;v £ LU

- < s &<

t'he overall length oi the chiﬁocr varirs trom l4" -~ 4b" aepenoing
on stroke l”nLth anc type ot plun =rs, ioot valve usec sac tas number ot
bucksts usea in the ga vwlungsr.

The plung<r assembl, is sim llar to what has bsen cdesgribec uncer the

shallow well type haac pumps. 1 plunycr yoke with a 1ollowrr anc spac:rs

holous «=3 lcather buckets ior provicing water tightnecze.
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nger. valve

Poppst type or ball-valve t,pe valves arc usce. 1he poppet may be
o1 fleating typs or quick closing pprin, cushion popprl valve.

_ fnis 1s also a poopst t;n¢ or a 3all-valve t)ne valve. Poppst may
be isccc wita rudofr. wi velve iz nele in plac oy a brass—cage which
also holes the valve seat iirmly in position. Rexad Setion ol v;lve i-
alweys pairpeacicul-i rising cicar 2: =£at at €ach otLroks taus clearing
itself oi all ioresi,n cudstance. Ballvalves ian 20ta cisss were rormercly
msoe of 3ronze; bgyerts zmac ow in tne cesiga cevelopso 9y wild thiE valva-
szat is H.L.r/070prons zac oall is made oL ayioua.

Table
kimg p.a.;.o.n.:, bt Sinpds sctlng vylincer

Insice Lia Overall le: uh Lapac1ty van DE Us€C  Lrop
aat lragth ol Cyllnosr 10r  ha: stroke gap. in well ¢ia pipe
of, stroke . ._.ooubdr leather ... ........ inchoe o slzg dach.

plunger,
«i " x10", 16 0.cl3 4 L,
3" 4 10¢ 1o 0.306 4, 1
3. x 16" it O.al? 5. 1z
<t x 10V 1o 04544 6 <

Single lrather

plungsr.:
4'2" X b 10 C.1e8 4 l;‘
3v x oh 10 0.184 4 1
3;_" X 6" 10 0.<50 5 12’
8x 4% x Ut 10 C.iet 6 ©

(iv) Lrop-pips:

winerally oL walvanizec iron. roOr opsa tgps_cylinacr, orop pipes
are 9i the gamr size ac pump-c.laccr waich eanavles withGrawsl or plungsr
ag=ombly 191 repair without pulling out th- crop pipe. ror closcu Lype
oi cylagcrs, tho drop pips size iz advaantageously recucec z2s incicst d
inks in the tanle avove, The acviniage being less weight o1 pipe suspen-
£100 206 1zss CosTl. 407 clsacvaantage oeiny the ~ntirs liae o1 pipe shoulc
be withorawn irom the borewell to attcac to pluaycr repairs.

Pips is attached to cylinusr by a reguciayg collur ane at the top
couneetaG to pump hrac. 411 jte ianthe pipe line shoule be air 110
sne watsr tight.

(v) Pump~tie_rode:

urnrrally ot hile steel or hams wodc. hwctangular or octaponall kooc'rOCa
havs the acdvantage o1 l=ss weight auac thereby less casryy to urive it up
ané downe M.3. rocs oi 3 = 1" 1leats or greddse with hexopenal LS. roc—
couplings ars most commonly uzcc. Pipes can aled oe used iasteac off rocs.
Ia ceer o1 pipe 106e ot long longth, it is nccessary to use gulos csouplings
at every; 10 icet to prevent buckling of pips on fts cownworc strokia.
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JALIWALA PUMP HEAD
| ( PATEL ¢ CO)

' DOUBLE GUIDE PUMP HEAD

FIGURE-II,

( PATEL ¢ CO.)
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DescriPTION AND MATERIALS

{. PAIR OF GRATES (JALIS) C.1.
2. COG-GEAR ( PANJUA) C-I,
3. RACK OR DAN'n WITH STUD, C.l.
4. BEND,
- B, HOOD .
G.ROLLER. C.1,

"7 PINFOR ROLLER (% MS5)
e.PIN FOR COG-GEAR. (V2"M5)
2. HANDLE END. C.1.

10, UNTON. | 1)

-9
3‘_7‘ o
14— 7-8
’j“ - 43
=
4 e 1
0 g
‘-, %
2 2
-~
7-8
5 0¥
&
G
5 o ¥

DeEscriPTION AND MATERIALS.

3. GUIDE WITH STUD. C.1 .

' \2. FLANGE PIN 5 M.S.

1. CHAMBER (STAND) ONLY. C.1.
2. FLANGE ONLY. C, |\,

4. COCK ASSEMBLY COMPLETE. C. 1.

5. PLuc. 1Y

G, STAND buSHING I ld el

7-8. GUIDE RODs PAIR M.§,

9, PUMP ROD (PATTI) M S—

|o FORK OR DOUBLAY C.\,
. HANDLE C.I.

13, HANDLE PIN & M.S.
i4. Rop PIN L M.s.
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(vi) Pump-Heag:

The main feature ot pump~hcad ig ths activating mechanism tor
imparting reciprocating motion to the pump-roc. Ever since hanc
pump has devised, various designs have bemn used ior this purpose.
The most ‘cowmrod mechanism ic e leyerrmech:aism, as cescribec uncer
shallow well typs pump. Lhe purp—haaol* iormb the lryer—arm with the
: fulerum in thr miidle ons end is aaxplAL cauol G to pump roG anc
5 othir eno o¢ing tree wirre ensrgy & snrliec by the hano. Since the
movemsnt o1 ilxec fad takss the torm o1 a3 curve, Glilercai Gesigns
als Us=G 1O chunge tac pizlon of tulcrum it, ;11 so that the i1ixed enc
with tia: purp or tie ro¢ moves alost vorvical. ) eama commos type o1
. this arraag~wrat 1s a coudle 1t lcrum wit: guic¢s tor pump rou, whose
; cetalls are shown in figure . rrichart lateral movemsat is mini-
¥ misec by provicing a geliracjasting rulcrur (Loublai) and ar<paxzz a
% peir o1 stoul_puice rocs. lkany manulactures in Incia use this cesign.

ot
v

-
' o

(r

PO

(vii, sir-ehemo:rs
: 111 peci t including _ eratec T
5 A1 procacity pump: xnguaﬁm@ hanc—pumne oSmeratéc to cischargs
; unCcer pressurs to an over-head tank or a distribution llae rzyuires
an ailr-chs-ber to smothen out pulsotion ou pressure anc plocuCP an

v Zven (luCDQrb The gir or COTpr’ sion chambsr is =7t eithsy oa top

: of pulnwhfao or to onr si¢e on ihe spout lticlng Lo ol,cnarb liae.
th=n water is 10rcec up; it compresses the ailr which in lurn 10rCss

. the water out in a steacy stregm. inac capaciiy, 91 air chamoer shoulc
i be at lcast 4~6 times the discharge per strokr.

= _Haac_pumps anc_thelr cciect

1]

The tollowing pumps menwacturec in Incia are oi this c¢eeigns

1. Mayers haac-pump
‘6. Narymada "

i 3. Fcon Hanc pump

: 4. lshasagar haof=-pume
5. Pat=1l pump

. 6. 3IECC

2 7. BoLoile

Lotects: poticed in these pumps are=
(1) Breakssz ot hapilc:

Hiacle is macr of low grace L.G.L. which is brittle anc breskable.
is the villagere uss th= haacle roubbl}, tn”, breai. the handle guite
orten r.So hzacle wih 531ic 1 c}g-gg pump ro¢ c£ad aac tubular scctioa

tor irre-rnC pisvints bzrnAa

(«) Sheariag, o1 Pump:-rod:

=" thaick rrct.ssction pump-roc £iFar orf at the conaccting point
with the hanc le. I3 this 1s caaagre to 1% ¢ia circular scction
throughout breogkage ic minimised.,
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(3) Slipping of Qlyng€r—rod:

Lus to unscrewing at the coupling bctween pluager rod ant pump-rod,
the plunzer slips into cylinder. Ii the plunger rod is welded to coupling
and introéuce a checknut at the other end, this is preventec. A Universal
coupling is better. :

(4) The Gublai is o1 C.I. which is b11ttl€ anc thus breaks. L.S. alloy may be
used ior better prrformance but it will cost mors.

(5) the coupling itself ic weak.Lith -" threads. Instead use ot a 5/8‘ to
- % reducer coupling is recorced,

(¢) he pump head has a base-ilangs which is 11tted t> the concrete

peoastal, It is better to fix the base tlsngs to the rubewell casiag,
conc~atrically whicl ensurcs location or pump cratrally to the well. For
this the pump-bass flange shoulc be threaacd internally and the cascing
thread extermally so that the two can be pointed. The ourop-pipe which is
hanging in the well shoulc tihcn de held by an accitional attachmsnt to
prevent ite slippege into wcll.

(7) fhrre arc three pins attachmg handle to tlange ané aandle to Lublai
aanc hencle to pump-roc, which wear-out and require replsc-msat quite ortean.
Gel:s bushings or roller brarings to these nins rcouces wmar of pins but costly.

(8) The eylinéer fitted with a brass-mesh strainsr st the boitom p&x preveats
entry o1 stlt and sand into cylincer, when installec on wells witinout
strainzrs.

liceseceds Gear mochanisms (Jg;gggg@Lgygp): comsists of a cog~gear assembly
as shown in the Figure o Th: handle is connected to a ¢og-gcar, which
matches with the teeth of a rack ritted on to top o1 pump=rodg. Movement o1
handlc moves the Cog=~grar anc pusits the pump-rod in opposite dirsction.
The dezcct of this type of pump~h-ac is the wear tecth in goars, Unless
well lubricstesé. But yillsgers ¢o not spply lubrication xegularly

heznce gears wear out in a short time,

l.ciwesots Pump head_w

ith_chain sno_brackct meehsnism (AFPRO PUM)

In this mechsnism the handle is coancctec to the pump=-rod by a chain
and is aepcrated over a brackst with gears. The oocration of the .pump is
is difficult as it is cirectly pulled by thc chain without_ any mechan.cal
advantage. The stroks lenuth also is not more than 3%-4" and as such the
Gischarge will 'aot bc morc than <0C0~«50 galls por houre.

lecisesa, Pq~p heac_with waczl anc_cragk-shait (Maya Single whesl or aouble
waeel circular hané pump).

A 8igls whesl or coubls whes1 -is mountcc on a hozc shait, at the centre
o1 which is a crasnc shait. 3y rotating the wheal in a vertical plaa~, the
piston-rod coanectec to the crank is movec up anc cown. rhe single wheel
pump is having a very large circular whesl aa¢ is ¢itiicult to operatc by
womrn anc chilcrens The double wheel also causcs 1ot of strain as the porson
has to move glong wihh tie haadle for operating it. This dischargc is also
low. Further lubrication ot bsarings is grnsrally not attendec to by the
villagors,.
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1e2.2.8.6. Combination hand and powcr pumpt

Myers doublc-gide hancpumps arc also proviccd with -1 HP electric
motors so that they can also be operated by clectricity where available.
The rmotor operates a gear through belt drive. An ccenitric cast iategral
with the gear opsrates the part tharough a rocker arm anc connecting liak.
the grars and pinions arc enclosed in an oil bath. fhls unit has limited
use in rural arcas ac major part ot rural arcas arc £till not elretriiieaq.
Further such uaits reguire, bringing power line to the spot anc installing
control eguipmrnts such as startsr, no loac anc over loag r-lays, etc¢ anc
automatic control.

lecececa7s Installat

Prior to installation oi pumn, the 1ollowing chrcks shoulc be nmaces

1) Lepth to watsr levcl in the borcwell anc the anticipatcd lowest
water level to decice on the location cepth o1 pump—cylincer anc the lcngih
of ¢rop~pips and pump ro¢ reguirec. :

tiog o1_Leep-wsll typr_hand-pumps:

<) IL intormation is not alrcacy available in the verticalit, oi the
bore, it shoulé be checked waether the ocore is streight anc ii not whether
the 6rirt iz within nermiseible limits, For this purpose a plumdb dad of
¢ia about " lesc c¢lametcor than the I.L. oi casiag of well wita an eye at
top ccntrr “to which a string iz attschesc is taken., Suspencec the plumb-bob
from a tripoc with a pully at a height of 10' above G.L. ane Centrs it
corrsctly over the ceatr~ of casing. Lower the beb by 10' anc measure ths
crizt o1 the string 1rdrm the Ceatrs at the top ot casing. Lot us say it has
¢rifted by {". It merans the wsll is twice the amount out of perpencicular ".
Lowrr another 10' anG meosure drift agsin lebl us say tiac arift is " now.
It mraas the well i: 3 timee the drift out ot prpeacicular i.c. 1%, :
Contiaus measuremeat this way dotormining €laat of the well by multiplying
¢rift of choré x 1/10 the cdistaace 51 plumb 1rom the pt pulley. It critt of
chorc=1" at 100' cepth .rom Pullcy. Then slant ot well=1x1/10x100=10 inchacs.

PuLLry

PAJMB bop, — “LﬁrsRST READING

2ND REAPDING .
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Generally speaking except in ¢istances of more than xCC' a crift or
slant of 3 iaches_or_legs prr 100 feet is considerszd to be o1 no conse-
quence anc a "8ritt of 6 inches to 100 fzet is considereé uncesirable ana
1ikely to cause serious pump trouble unless the wa 11 is much larger thaa the
purp-cylader. LThe cormmon troubls is whipping o1 pump-ro¢ sheariag of roé

2t coupling=.

3) Check pump=cylincer tor prop°r working 51 olun,r valve anc check valve,

4)  Attsch rirst length pump-rod to th- plung-r tarough the top cap attaca
first loagth of drop pips to the cylincer asscmbdly (th: pump roc lzagthe
should slways be chosen slightly larger than wrop pipe lragths)s

5) Clamp a pipe holcing c¢lamp nvar the unper enc o1 the ¢rop pipe.

6) Lowsr thc assembly slowly into thr casing or well holcing tightly by
wrenches,

7)  Sunport the drop pipe on the clamp over the casing (ihe clamp length
should be more thea ¢ia o1 casing).

8) Attach second lrngth of pump réd to the coupling o1 1st length, tighten
firmly by kochi wreach. '

~ 8) “ttach sccond'length ot ¢rop pipe to 1lst length anc fastca tipgntly.

10) ‘Clamp s seconc psir or clamns to «nc loagth o1 drop pipe, release the
bottom clamp anc allow thc wecond leagth oi pip~ mac pump rod to lower
into casing till it 1is suprorteo b; the top clamp on casing.

11) Repcat operatisn till the require¢ length o1 drop pipe is acdes $9 as to
lower ths pump cylincer to the level required haviag 2t least 5'. oif water
above the cylinder ané the drop pips projects Ll'-<' above casing.

1<) ittach ¢rop-pipe to a combination bacelflaagfr

13) Attach pump-hsac base to the 1laage aac tix the pump hcao in a
concrote pedestal by bolts ana nuts

alt rnat 1y

le th€ basr-ilange in concrete pedestzal around the cacsing snc 1ix the
basc oI pump head to the oorawveil casiag by a2 ke threaced joipt.- Insert
suitiblé rubb~r packing to meke the joint water tlght. 111& grvrs a batte
concentric aligam=nt of pump heac over th- borcwell.

1l4) Coancct pump-ro¢ to the hancle. . ' .

The pump is now reaéy to use. Letals of installation are shown in Fig.
locsweco8s Limiting size ol drop pipss

The diameter of ¢rop=-pinr detgrminrs‘thc welght of water to be lirtec
against the net head of pumpiag. Net head is the total ceptia trom the ceatre
line of pump spout to the top of pumping water level minus the suction 1itt
which atnipiasric pressure caa supnort.

For example it the pumping water level iz 1x5 fect bclow the pump spout

2nC atmphere pressure supports «5!' of water. The net headswill be 1g5-45=100

NEES

1t.
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The water in 100' of &% érop pips woulc wsigh about 157 lbs. Yo tuiis we have
to ado the weight o1 pumn rod. 3% M,S. ro¢ or 1«5' length weighs about 150 1bs
water displac~d by pump rd¢ v« ighs sbout 17 1lbs. Net welght=137+150-17=<70 lbs,
wiich has to br lifted to get thc water out o1 the spout. It we acopt a lever
ratio of /31 to th haaéle i.7. 1a a total length 35" of a hancle the tulcrum
iz 5% frew the pump=rod fac. 2 porson will have to apply aa €anergy eyual to
«70/7 = 23 1lbos c¢arough a Gistancs o1 100 tt i.e. 3800 rt-lbs. 1his is not too
bs6. But it we incrsas~ thr Cla ot Grop pipe to 4" th~ woight to be lit'ted
wi12 be €7 15 oilcn Zs oul o gurstion 1or an averags person to operate the
“aedle. Som halce are mad~ to chaage the lengtih o1 stroke ¢,8,10 iaches
by settiang ths aings pin ia th~ trirst,; secoad or thirc hole ot the haacle.
T'1is vould changc the lever ratfs also. £7¢ raags oir lever-ratio shoulc bs

5¢1 to 10:1., The drop pipe size shoulg b normaly 13" to 13" =ad not exceed &"
fﬁr nfh 1iff;, 2 shallow 4lxtu balow 60 fcet the ¢rop pipe size coulc be
increas-~d to ullbﬂtly above ¢ lincer size so that eylincer anc drop pipe coulc
be prruansntly =t 1o thr w¢ll ancG whencver any répair to puager assemnly
check valve is reguirec thoy can 99 cérawn out through the drop pipe without
¢raining out the drop pips %kZ anc the cylincer thamselves 1rom the well

gsing as rocuirec when ¢y linder is larger then Crop pipce.

J.x.2.3, aflfgggga 21 Pumps

w e

Th?_pr@p?r srlection of a pump tor instsllation on a well involves the
consileration »>f s-~veral factors, Some of the important iactors which are
oitca n~glzctec m-rits ciscuscion hers,

The tirst factor to be considerec is yislc o1 well. It is a factor oiten
overlookec ia pump seleoction for small wells particularly wasn acopted 1or
powey pumping. It is obvious that the capacity o1 nump uischarge shoulc not
be mores than rhat the well can yislc., raximum well yiclés are to be aetermi=-
272 by a Fumping Test. kor small wzlls partiaularly thesc harncssec by hanc-
pumps, tsst pumping ne-d not involve more than pumping ot well at a spceilice
rate {tor hand pumps with singl~ actiag plungcrs 5 gpm) Or a s-riecs o1 rates
tor 3 perioc o1 time in excoss 0f the likel;, service reguirvement. the recorcs
or ti® test can bH7 ussd to cetormine che speeitic capacity.

In h—1c-pumnu vhere there is no sprcifiic rate of oumping aor opscifice
prrio¢ of numpini; 'y rew doon while in vee vl Lo s ligdblce. Howsver the
§Fgs0ial 11u“tJatlon in water tadolc shoulc¢ be stucirc anc the Jowcst water

lovel curing the yeor shoale o detorminsco

If the cepth to Jowrst water level from ground level (ofs mt exceed
the prrmissibic guction iitt choicer ot pump will be a surfaer or shallow
tynr hanl murn, T ouhrider tar cepth of lowest water level curing the year
goms bclow suction lirt, a deep~well Zafkiaax typs hao¢ pump shoule b=
gclectrc. In chosing » suriace typs haae pump, no OUr cesign criteria
ated bF coasicerec zg most of these pumps give a alscharge o1 3=5 gpm aac
a0y dranc which has a satisiactory pertormsiace cd>uld br uscoe.

In casrs o1 deep well typr hsnc pump, the size of pump cylinccr,stroke
leagth, caenth at which cylind=r assembly is locstcé, sizc o1 crop pipzs,
=1z2 21 pump~roc; these shoulc be s-lrected a8 alrsacy ciscugsed in the
preccecing psragraphs. U aersliy a cylimdrr size of «"-sp" cia, a stroke
izagth oi 3%-10", aac =z drop pip” size ot 1;% = 1.", piston roc or 4" - 1b
¢ia shonld b sutficisnt tor litting from cepths upto «00'. However, ior the
given 1itt, aac a normal maausl pumring rate ot £5-30 strokes/aur and a stroke
lragth o1 8"~10", chrek shoulc bs mace wsrther, the chosea aia o1 drop pipe
is largrs to cause excrgs strain on the person, It 50, tht drop pipe size
gkat« shoulc be reduccc not to rxcrew an energy royuirement or 30 lbs sac
with 2 lev'r ragtio ot 5:1 to 10:1 for th- haancle.
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Among other factors that affect the tinal sclection cost ot pump anc cost
of maint~azncr, rclisbility oi th:s maintenancz scorvice, availabiliy of
spaces intsrchangabilit; with othcr brands alrtacy in usc, are important
consideratioa. ' '
leoss4. Sanitary Profection ot Pump Installations:

(1) Choice of pump=hsac shoulc¢ oc such that it coes not allow any
contamination o1 watsr in the pump or th- tubrwell, by hanc, cust, raia,
birds, ilicc anc similar sourc~. Th=7 slotts¢ pump hraus tops ar” opea 1O
costamination. T3 us® 0of round pump rocs (Plung r 106:) with a stutiiog
box surrouncing it providées reasonable prot-ction against contamination
s1though this otferrs greatcr reeistance for the movemcnt 01 TOG uUp ana Gowne

(«~) The pump-bzsz shoulc bs oi such cesign as to tacilitate a water—progt
ecal with ths well cover or casiag. P26 pump base should bec oi a aesign to
serve alwo T'0ic pumpage. rirst to provids a means o1 gxkf supporting the
purp on thr wsll cover or cashg top anc stcoad to protect the well opcning
or casiag top-itrom the catrance 01 coataminating water or other material.

The base shoulé be o1 soli¢, ons place, recessed type, Csst integral
with the-bocdy or threadszé to it.

(3) Although priming cannot be completcly avoided in caze oi shallow
w21l typs pumps, a gooc ioot valve acsigns aac an accl. non-return valve
conn~ctec to crop pips o<low pump-toot vzlve will reduce 1lrakage of water
anc thus minimizs necd 10r priming.

(4) The pump should be installeé ou a concrcte platform surrouacing
the well with o leac o1i draisto take awa) the spent water to a soak pit.

(5) 4 craiage aroua¢ the well should bz provided to preveat water
logging surrouncing th- pump.
lecsce5e Mainteoance of Handpumps

Small ¢iam-ter shallow tubcwells titted with hancpump constitute the
bulk of the rursl watsr supply in our country. But lack of proprr and
nrompt msint-aancs ot thesc hanapumps oitea poscs a s:rrious s=et-back in
the water supply prograrmec, Fultiplying tub-wells with improper maintenance
lracs ue to nowwhsre, Ii a tubrws2ll, going out of orésr, i: not rspaired
is =g good g: no oring theree In fact to ac icvs succces in water supply
programme an adrguate ané ~fiicient maintenancc programme iz imprrative,
Thr sslifnt aspects o1 the maintenance o1 randpurns are prescatce in the
tollowing paragraphs.

loeez.5.1. Tochnicsl asprcts:

I'he maintcnance~ ot han¢ pumpe can bz cl=gsirzied uacer three hraus:

a) dajor repairs viz., resinkiag ol cerilict tubewelis.'
b) rinor repoirs viz., ripais to the suction pumps sac
¢} Eopaire to nlatiorms. '

() Lrsinkings

¢ 01 straiaecre or lrakage io pipes in decper laysrs calls

i) Chokage oi strainer iz incicat~d by ths yielc cropping down
cousideradly evein whcn the hand pumpe iz in order. At this stage a back
thrust ot the handle isc experifnesc. Finall, the tubcwell stops yielding
any watrr.
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The chokage of strainer is principally due to the fine sand sitting
on the porcs of the Straining cloth and gradually blocking the strainer
openings. The Calcium carbonate, formed, cecmeats the sand particles and
gives rise to a hard incrustration over the straiacr.

Bxperi~ncece with simpls surging such small clia,; shallow and uncer-
develop~d tubruclls ic @fx discouraging. Thus ia such cases it is
the pipe out, rrconcitén the strain-r and rcisscrt the chccked pipes or in
a word rcgiink it. :

necessary to

(ii) Leakage in the pips indicated by muc or sans coming along with the
water. The lrakage may oceur in ths pipc or ina the threcads ot the sockets
or pEXE pipes or at times ia the straincre. The =0il corrosion and high

{ HCOg content of the unccrground watsr leads to lcakage. The vulaerable.

© pomts seem to be at the joints or the sockst region. Romedy oif lecakage is
resinking. :

1
? Resinking process is carried out in three stages:

i) Lifting the pipc

ii) Reconditioned the strainer and/or replacement ot the corrodec.

7 and rejectable pipes if required. _ ‘ ‘

i iii) Feinserting the wholr a2ssembly into the same or a aew bore depen-
ding on local coneitdans. :

¢ (i) The pips is simply pull-d with an endless chain pullsy block.

The lifting chain is tizsd with the pips atter rcmoving thc hana pumpy

anC then 4 prrsons go on rotating the pipe ia clockwisc direction and
thereby loosening it from the soil. Simultancously a technéal person like
Tubewr1ll Mistry gors on piling th= pips out by operating the chain pullcy.
Xam In about a day or two the pipes are pullcg out.

Somctimee lifting turns out to br very cirficult cus to the pipec
beiag jammed too much in ths s0il; so much 0 that the pipc trars away
lraving the strainers and portions of the pipre brhiné., In such cases
efforts ars still mads r-cover the rctained pipes with the help of what
is knowa as the 'tishing tools', Usually two typ-s oif fishing tools are
uscds

1) Inside tap'r
%) Outsice tapcr.

Both oi these are macde of hard stecl anc arc capable ot cutting thrrads
ts the pipcs is the hole itsclf, The hasc of the taper is of some dia, as
ths pipe anc can bo ftixce with the pipe that has comc out. The other ¢nd
gracually tapprs cowa to much loss~r ciszmct r and has threadgs all through.
In case of inside taper such thr-ads arc on th- outsids curfocc o1 the
instrumrat.As th- taprr & ic lowsrcd it touchrs the pipe or sockest. It
fite into ths sockrt or the insicér hol: of the pip~ ait-r cutting requircd
thrcacs and finally 1lif't th- retaiancd portioans out.

But som~times the insic~ tapor docs not work when the sockst or the
pips cn6 1-it bohinc ic crocked or the pip~ is tora not in the joint but
in the other rrgions ot it. In such cas s outsice taprr is usco. The
outsidr taper has in th- insids surfacc o1 it and its minimum dia 1is same
as that o1 the outsice Gia of the pip~. The outsidc taprer cmbraces the
outsidge surfacr of the pipe or thr sock"t cuts thr ad there and iirmly grips
it; onc finally th- rcteinc¢ portion is 1liftcd out.
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ii) Reconditioning the strainer is carriecd out in thc workshop.
Application of hcat mrlts the ‘rung'!, the soldrring material; anc the
outer brass cover and the inncr brass cloth oi the commonly used straincr
ar- scparatcd out from ths perforated basc pipe. The basc pipc 1s filed
and clraned, a ncw 60 mesh brass cloth or the olc one, clcancd a=now, is
srappcrd around it and finally the protectiwe brass shoet is cleaned and
wrappeé round th- obrass cloth. The whole assembly 1s solderce together to
form almost a2 nfw straincr.

iii) Re-ias-rting bdhe pipee along with the rcconditioncd straincr
follows thc sam® procedurc adopted in casce of sinking o acw tubewell. The
rciscrtion can be done in the same borc or in a waparats one. It iz obviously
more cconomical to usc thc same bors, but somstimcs local conditions necesszi
tatc to us~ a ncw bor- . Howsvir, experiznce, judgement, coupled with avail-
ability of funés should form the dccicing guolde lines.

b) Mipor_repairs_or repairs_ to_hand-pumps:

- -

The handpumps of the tubewcll go out of ordzr on and oiten becausge they
are uscd by too many pcople, particularly chilcren; anc require immeciate
attention. The organisational sct up rather than technical knowhow, which iz
quite simpln, is morc important.

Experiences at Rural Health Unit anc Traianing Centre, Singur rcveal that
all th- componecate of the hanc~pump may n-ec rcplacemcnt. The maximum mamber
of rrplacemcnts is in nute and bolts. Thecse get loosened due to rough handling
an¢ thrn lost. Improper tounding of pumps may bec responsible for freguent
looscning of bolts. Next in th~ list are leather buckets anc leather valves.
These componcnts arc subject to a great deal of wear and tear due to conti-
nuous movemants ané thrust and b ncc their high trequeney or replacemunts.
The other moving psrts 1lik~ plung~r, piston or handle ar- made of mctals
anc 80 their replacrmeate ars not too many. The stationary components like
pumpbesc, head snd pumpbocy nrecd a few rrplscoments. Whea the yiecld ot a
tubewrll drerrascs the purp is subjsct to rough handling; and breakape of

s06le or piston ro¢ is not unlikcly unéer such circumstancrs., Table givres
a datm on the analysis of maintrnancc.

(c) Repzirs to_platform:

l.2e5.5.4. Organisationsl aspcctss#

An cfficient machinery unarrtaking the mainuenance scrvice, a rogular
and strict ch-cking and sup-rvision, an¢ 2 propsr rocording system can only
maks a maint~aance programme succcssful.

The iirst thing would bs the r~cipt o1 intormation by the agency under-
takiag the maintonance job.This calls for = guick anG propcr communication
octween the villagers anc the concerncG ageacy. Ther® may be a number of ways
by which this can bs don-. ¥or instance i) i c£killed or s~miskilleG person
may visit cach tub-well in a vills.e and repair the noniunctioning hanc-pump,
ii) Tac villegrrs may Girrctly contact the Gepartment for the purpose, iii)
The concerned psrsonacl mey contact the villags lead-r, specially carmsrkec
tor the purposr, #y) The villager may writc in a chit of papsr thc location
of the tubswcll going out of orcéer and put ia the .convrnient pointe, scattercd
all round thc arra. wh® mistry would visit thosc points, coldct the
chits anc¢ r-pair the tubewrlls on th~ spot, v) Local prrsons ia rach village
may Bo traincé snc thty may kcep the village hanépumps in order. Anc maaqy
mor~ nrrmutations anc combinations may be trizc. But the basic icea would be
to soc how corrretly anc how quickly the non-tfunctioning tubcwell is attended to.
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Fach of thesz and othsrs may have thcir own mrrits and cemerits. 3ut the
availobility of funds and pcrsoancls; the extcnt of the area; the villagers!
cooprration ané the local conditions arc rnquircd to be consicersd altogether
in r-commcndihge s right waye. In Singur arca thc expcricnces through a loag
pcriod have lrad th- authority to recommené the methoc suggested in (&v) as
abovs. Thr main advantage ot the mcthod is the Xzgx lag time betwecn the
r-porting and the repairing is thc minimums The mrthod suggested in (v)
apparcntly is quite gound, provided it is matcrialisea properly. In fact

the suprrvision part in tht lattcr case brcomes roally too cifticult.

The typc of prsonncls to br employcd tor the purpos: may Rg GESTTVE
somr discuseion in th~ context. 4 full, skilled tubcwell mistry would be
gesirable. Persons spccilally train-é ror the purpose anc thus turning them
to semiskilled labourcrs may oe cmploysC by the concerncd authdority. The
numb-r of such mistrics to be ~mploysd would depcad oa the type and citeat
of arca ané the communication facilitics particularly curing the monsoon.
Multiplication of tubswcll numbsrs Goes not play tac vital part in multi-
plying th- tub~well mistrics. In fact it is obs:rv~d that incrcasc in
aumbsr of tubewclls causcs less strain on cach of thom anc docs not tangibly
incrosue the total nurbor ot attenosncers rcquired, and honee the work-loac.

The oth:r important asp-ct of th: maintcnance programme is chackidg
06 suprrvision without which the officisacy and economy of the programmc is
lost control of. The daily accounting systrm in which th- ficle workcr
should give a r-gular nccount of what hr did anc whet matsrials he spont to
nis suprrvisory statf is ces-atisl. KE-gular cheocking o1 thc rcports ano
gurpris- ch-cking of the Cisrice are also envisagode Apart from all this
a rogular firld suprrvision followrg by surprisc ficld chockagg by a2 junior
zn6 s~ nlor supcrvisory staif reospretively amx ar< cxtromcly dosirable.
Somc torm ot 1i<1d chrcking, howewvwr, is a must.

lese%.5.3. Hocording:

Thr 1ast but not the least is the rrcording system, witleh is of'ten
ncglecteds. 4n claborate and cfficicnt rrcorcing systcm not only rnablcs
onc to allocate the corrcet tunds for thr mzinteaancc programme in the
bucgrt provision but also cnabl-s him to right mat-rials in right quanti-
tirs in tho right momcats; on tho coatrary 2 hafazard ano inadcguate
recorcing systor Looeg 007 o loose track o1 tnT material usad, tho quantum
of works carricd out ano thc rrsultant incorrcet planning couplco with
over Or unGar stocking of materinls. & proper roeording system also acts
as a mps for countor-ch-ckiag anc providers facilitics to the top supcr=—
visory officers for sp-cific ingpoctions th-y would like to mak~-.

Th~ rccording system itollowrd at Singur is preosonted bricily in the
following lints to a2ct ag an & usctul guice line.The complaint chits, to be
signed by the villagers citor r pair, arc kept in a tile upto a specitic
prrioc.Fvery day matorislecxpcaditure accounts trom the tubcwell mistrics
ars CEY r-cordcd in a prrmantat bouné ropair register. It is this permaneht
repair rogister that ploys the most vital part of the system anc satisties
21l tho advantages celndcd for gio¢ rccorcings Besidre o 'Tubcwell hegistor!
containing all particulars viz.,acpth, din, straincr cte of cach tub~well
206 2leo th™ dotails of resinkiags te in ~ach tubsvwell is maintained.

Apart from th- two mrotioned, n 'Tuotwcll rccord card' ic also maintaincd to
progcrve the kgghnm technical data for zach tubcrwrll. Such permaacnts

cardés contain aot only sinking 6rtails but also the full data rrgarding

211 minor and major ropeirs earricd out to it. [Thes: arc very important perma~
nent gocuments enc thoir usciulness ic comparables to the famil; folders
maintained 2t the h alth contreose
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A swall stors ecap-dls o1 accommacating at l-oast two to thrre yrars®
rogukmoats o1 speiv parts ~ac pipts woulc be requirté warr-irom werkly
or bi=wr~kly issu's 91 rguirs¢ met-rinls would bc mact. 1497 workshop
faciliti~= arc particularly rrquirs¢ 1or r-conditioning 21 striiasrs
anG scrvicing th i1ores pamps uscc 1or resinking. The workshop racility
also providrs scon - 151 inrdvating or improvisin. 221 cperes or stiraincrs
ia sorting out typic~l problrms ~manating from loc-l coacitions. '
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1.3, Disinfection of +ells and Tube-wells

Jater disinfectionprocesses involve specialised treat-
ment for destruction or inactivation of digease producing (patia-
genic) organisms, more precisely bacteria of intestinal origin.

A satisfactory and ualversally accepted iwsv.iou ¢f disinfecting
water which is not grossly polluted is chlorination treatment.

Inproper construftion, maintenance or location are
mainly responsible for bacterial contamination of well-water
supplies. Under such situations all water used for drinking or
culinary purposes must be boiled or treated adequately before
use. Boiling, however, fails %o rid the water of chemical con-
taminants; treatment may eliminate sone.

Contarination oi well-water may alsobgaused by one or
more of the four probabilities: lack of or inadequate disinfec-
tion of a well following repair or constrmuction; failure to
seal the annular space between the drilled hole and the outside
of the casing; failure to provide a tight sanitary seal at the
place wiere the pump line passes through the casing. Sewage
pollution of the well through polluted sirata or a fissured or
channeled formation. Added to these, instances of using most
inadequate casings too short in length are also no uncommon.

Wwhen a new well is constructed or repairs are made to the
well, pump or piping contamination from the work is highly pro-
bable. Consequently, disinfection of the well, pump and pipings
is most essential before the water is supplied to the consumers.

Yells that have been newly constructed, repaired, altered,

flcoded or accidentally polluted must be thoroughly cleaned and

disinfected after the work is completed. The side walls of the
well or basin, the interior and exterior surfaces of the new or
replaced pump cylinder and drop ppe, and the walls and roof above
the water line, where a basia is provided, .hould be scrubbed
clean with a stiff bristled broomdbrusn and detergent, as far as
possible, and washed down or thorcugnly sprayed with water follow-
ed by washing with a strong solution of chlorine (containing about
190 mg/1 of culorine). a satisfactory solution, suitable for this
purpose, may be prepared by dissolving either 3 oz. (about 86 am)
of bleachins powder or about 1 oz. (28.5 gm) of T0s high-test
calcium hypochlorite, made into a paste, in 21 gallons (about 95
litres) of water. The well should be pumped until clear before
disinfection is done.

To disinfect the average well, prepare a paste with 10
gic. of bleaching powder (25%) available chlorine) and dissolve in
50 litres of water. DPour the solution into the well after detach-
in,. the pump in the case of a tube-well. Keplace pump and start
punping out water. OStop pumping when chlorine odour is percep-
tible. Prepare anotiier dose of chlorine solution as above and
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pour this solution into the well. Allow the well to stand in a
quiescent condition for at least 12 to 24 hours; then pump it
out to waste, through the storage tank and dlstrlbutlon systemn,
if exists, until the odour of chlorine dlsappears. It is advis-
able to return the heavily chlor;gated water back into the well,
between the casing and drop pipe where applicable, duriig the
first 30 minutes of puimping to wash down -and _disinfect the in-
side of the casing in so far as_pogg;@;e.' A water sample may be
collected for bacter: olo cical exawination after a day or two
whén all the chlorine had been removed, to deterinine waether 21l
contamination has been eliminated. 1f the well is not punped
out, chlorine may persist for nore than a week.

A& more precise procedure for disinfection of well is to
base the quantity of disinfectant needed on the volume of water
in the well. a siaplified computation is given in the table
below:

QUARTITY OF DISIKFECTANT REQUIRED 1C GIVE A DOSE OF
50 mg/1 CHLORINE

Diameter of: Galloms of water: Ounces of Disinfectant/10 ft.

well pipe ¢ per ft. of water: Depth of water
(inch) : " Depth : 25% Calcaum Hypo-: 70% Calcium
: : chlorite*(Bleach-: Hypochlorite**
: ,__“mﬁ“_rihlnf_Ipwder) : B
2 0.163 0.04 0.02
4 0.65 0.17 . 0.06
6 1.47 0.39 0.14
8 2.61 0.70 0.25
10 - 4.08 1.09 ‘ 0.39
12 5.88 1.57 - 0.56
24 23.50 6.27 - 2.24
36 : 52,88 14.10 : 5.05
48 94.00 25.20 9.00
60 149.00 39,20 14.00
T2 211.00 : 56,50 20.00
96. _376.00 100.00 _ 35.70

* CaCl (0OC1)
%% Ca(OCL),, also known as high~test calcium hypochlorite.
4 heap %easpoonful of calcium hypochlorite holds approx1mately
1/2 oz. 1 liquid oz. = 615 drops.
1 U.S. gallon = 3.785 litres
1 oz. = 28.5 gn.

It should be well understood that disinfection is no
buarautee that the water entering a well will be free of contami-
nation. It is essential to ascertain the cause for pollution, if
present, and should be reimcved. Until this is accomplished, all
water used for dringing and otuner domestic purposes saould first
be boiled.
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2.1. Importance of excreta disposal:

One of the basic steps towards improvement of rural sanitation
is proper and safe disposal of human excreta, with a view to coatrol
the faecal borne diseases causing a large number of morbidity anc
aebility.

The absence of, or inadequate and improper excreta disposal leads
to indiscriminate placement of human excrement with consequent promis-
cous pollution of soil, tanks, canals, river , wells etc ancd thereby
result in:

1) Increased prevalence of Ankylostomasiasis and Ascariasis on
account of soil pollution.

2) Increased prevalence of water=borne ciseases e.ge., typhoic,
dysentry, cholera and diarrhoea etc on account of contamina-
tion of sourcee of water supplies, anc

3)  Increased prevalence of tly borne discasefue to conta .iza-
tion of food by flies which breed in large numbers and get
access to sxcreta.. ’

In brief, improper or non-disposal of human excreta brings about
intestinal infections transmitted by faecal discharges of sick per~
sons or carriers by way of water, soil, flies, food an¢ soiled hanaGs.

Control-of above diseasecs steams from creating a barrier between
the source of infection (i.e. the discase producing organisms in
infected excreta) and the cusceptible hosts - human populatioa. Such
a barrier would comprise of an arrangement that woulc not allow the
infections from excreta to have access directly to the human being or
to one'se to0d and water. The most satisfactory arrangsment woula be
to instal sewerage systems which would carry the excrements away into
a treatment complex. 3ut it is just iaconceivable for rural India
to-cay for economic reasons. The alternative choice wouls b> to
provide incividuui csaltary latrines witisat (7 sCwérage or water
carriage system and thus human excremeat alons the most dangerous
contaminant, woulc be carcg for.

2.2. Reguirements oif a sanitary latrine to villages:

I'he excreta disposal through sanitary latrine "has two cistinect
partss-

a) Collection ot night soil and
b) its disposal.

The latrine proper is the means for collection of night soil
wherezg the sewer, or the septic tank or a pit or a trench etc is
the means for its disposal. The sanitary concditions are to be main-
tained in both stages. Thus the construction ot latrine should not
give the flies or verminous access to the excrements nor it shoulc
glve rise to the odour problem. Similarly the disposal stage should
not give rise to the pollution of the soil, pollution of water and

(cont.next page)
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physical nuisances giving rise to odour nuisance and fly nuisance; at the
same time it should allow the night-goils to get cdigestea. In the absence
of the sewerage system the excrements can be either gathered ana carried
away into a separate common cisposal place through conservancy cepartments;
or ¢isposed into a trench or a pit or a septic tank cirectly connectea w1th
the latrine. The farmer iz not only subject to both fly and ocour nuisance
but expensive algo. S0 the only choice leit would be to connect the latrine
to a placs where it will be cisposea oOr; or in a wora it can be caic that
the latrine should hs g=li=Cizpocing Lype.

The above discussions thus suggest the 1ollowing requirements oi a
rural sanitary labtrine:

1. ihe excrements shoula not be accessadle to the tlies.

<. It shoulc not be ocourous.

3. It should not lead to soil pollution.

4. It shoulé not pollute the sources oi water.

5. i'he excremeats shoulc be ¢izposed 01 anu Glgestec in the latrine
itzelf or very nsar to it; or in other words it shoulc be scli
Glsposing type, and

6. It should be witain the local 1acilities anc means ot the villagers.

©.3. Pripcipal of Sanitary Latrines in use:

Very many typse ot latrines have been usead so far. The principal
types ot them are ¢

i) Septic-tank type
ii) Aqua privy
iii) 3orehole latrines
iv) variet_co i piy privies
v) Vault privies
vi) Treach latriaes,anc
vii; Chemical closete.

Of these, 3eptic tanks and Agua privies consist of water tight
masonry chambers into wnicn the e.creta ifrom the latrine collect anc
get cigestec¢ anaercbically. The details of these will be aealt_with
separatel; .-

«e3.1l. Borz-hole latripes:

a) Letails o1 construction:~ This is the cheapest torm ol a seli-
contalned hygienic latrine 10r rural family. It coasists of a hole
14% to 1" to 18" in ¢ia borec on to ecarth by mweans o1 an instrumeat
knowa as auger. the nature of s0il obviously restrict the depth oi the
hole. 1in ifairly soft anc porous 01l where water table is aot very high
a depth ol 16'-0" x 18'-0 & to <0'-C"% can be bored.
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A square or rectangular concrete squatting plate consisting of an opening
in the centre anc foot rests beside the opening is placea -oan top ol the
hole. An enclosure is thus built around the squatting plate for privacy.

( Ret: Figure entitled is Borehole Latrine - vide Sketcha No.l enclosec).

Bxcreta and ablution water fall into the borehole and undergo anae-
robic digestion which is tacilitatec i1 there iz subz0il water.

The concrete squatting plate provices the immsrvious itlooring on
which the eggs ot ankylostoma will aot hatch anc :1us preveats soil pollu-
tion. The narrowness o1 tne hole makes it oo dark ior the flies to €ater
anc¢ thus prevents tly-nuisance.

The risg ot caving 'of the hole ie aot higin wecause of the narrowness
o1 the hole agagin; but in very loose so0il the upper part of the hole has
to be lined with some s@iif materials, such as bampboo matting, or a
short leagth of pips or oil crum or the like to prevent caviag.

‘The borehole gete gradually 1111ed with cigested sluage, when it
gets 1illed to within = to 3 it rrom the grounc, it is closed with earth;
a new hole is dug, anc the squatting plate anc enclosure are re-srectec
at the new hole.

bj Life_otf the latrine: The life oi the bore hole latrine is primarily
based on the volume of sludge accumulation. No systematic tielc expsrimental
Cata are yet available on the glucge accumulation anc liie¢ ol borechole la-
trinc. However, the mathematical computations o1 anaerobic slucge (<.l cit/
10C users) iorms the guvice line 1or rough estization ot the lite o1 such
latrines.

In many parte ot the West 3engal villages the subsoil water is high anc
the soil is loose an¢ it is oiten cirticult to put down a borchole deeper
than 10'-0", as the sanc keeps ialling whea the auger has gone £ to 3 ft below
water table. Ia such a borehole the eifsctive depth ot thne borehole is
quite low anc based on the abovs matheraticel c.timate ot slucge the lite
o1 s@lf such borehole, i1 night c0il alone is put, works out to be % years
1or a 1amily o1 & m ro~re. L1llowlng sOme pIlliicaca oo wissh night soil
prior to closing a dborrhole the liie coulc be taken as 1y ycars on the safe
gid=.

c) anc_gemerits
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1) Very cheap to instal.
&) Very quickly installed.
3) Hygienic,

e-mETites-

1) Ii the latrine is not discardec when the level o1 the

night soil reaches & 1t from grouné level &t will be
subject to ily-nuisznce.

<) It is not entirely tree from ocour nuisance because ot
abscace of water seal.




3) Auguer is requlred for such a latrlne. 50 a practical problenm
Q- provision, supply an¢ operation ot the auger may pose a hsnaicap in

bqrﬁho;e latrine programme.

q)ngIG_Ol the latrine bzing short ireyueat re-construction oi bore-
holes would pose a serious set back in latrine promotion programme.

o It is oecause of (3) « (4) in particular bore hole latrines are no
T more used in Singur area.

B TR

A numoer of designs of pit privies have been triec through out the
country. Basically they ars very simllar anc c¢itfers in construction etc
to suit the locsl concitions aac practices.

“I'his essentially consists ot a hole mads on the grouad which receive
ight=-s0il trom the toilet cirectl; ana the excremenis get digestec

e

"'-v'i v

...;" "':. b‘: P

'; A é’i{?}i&ﬂ_,h@ pit. In 1act the bore-hole privy describec earlier is just a

0 v .
f‘::f@“,:” special pit privy where the pit ie bored by carth-auger. Buf in pit
v privies® the pit can be even cug with any availabcle instrumsnats like spade

ey

~etc anc can be oi any shepe anc size. The rost popular shapes are rectan-
gular or circular of which exxeds circular pit hss proved to be more
durabls irom the point of view of cave~in. 4 circular pit iz preierred
siace the lining in the circular sections forming an arch requires less
materials to withstand a given earth pressure than a rectangular section
11 viich the lining woulc require to be built as a retabing wall resulting
‘"hc use of more raterials wltn conseyuent higher lining cost.

Pyl ih‘ latrine seat consists o1 a concrete or woocen plate or platform
with an opeaing ianto which a pan or wita or withoui the water seal is
ingtalled. Somstipes the scat is placed a little away irom the pit also,
In some cases again, particularly ia ¢ry regions where avzilability ol water
is a problem aand ia very cold regions where water for ablution is aou usea
water sealec pans arc not usec auc lastesc g 1lap~tiap ic usec. 4 number
ot cifferent sizes anc shapes 0l pans, Gifferent sizes ané shapes o1
squatting platce having Ci‘faor-nt constructicuc. paisiculars, ciflercat pit
" lin#ings have been usec in CGitferent places and have taken ditfereat
names. The most wicel; acoptee pit latrines may br incluéew in the
tollowing two types viaz.,

i) Lug=vell latrine

This concists of a small well <'-6" in c¢lameter anc extenas to about
4 to 5 It below grounc water level. ~The actual cepth or the well \i.c.
the pit) depends on the nature o1 the soil ané is usually about 10 to
1« tt. In orcer to wrevent the pit from caving in the entire pit is
usually linec with pot-rings usually easily available in rural areas.
cFu- 0o -Inghitt ana clay~cominant so0il pit lining may not be necessary or may be
B " reghired only on ton layers. 3ut in sandy soil it is necccesary.
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On top ot such constructea pit is placed a concrete squatting plate
with a water-sealed psn. ©The squatting plate is ot 3'-0" dia i.€. O
more than the diameter of the pit, theredy having 3" bearing on all sides.
The squatting/chould be installed S% above the gxauae general ground
level to avold raia or tlood water running into the pit.

plate

A suitable super-structure is built arounc the squatting plate.
the supsretructure may be o1 barboo-matting; corrugatec ironesheet,
masonry wOrk or any othsr sultable type depeacent oa local concitions.
The most important point i:= to casure imprrviousness oi the tloor. vthe
portion o1 the 1loor of the supcrstructure nou coverec by the squatting
plate has to be cemeated impervious.

b) Materials anc_Cost:
A. Pit_and Seat:

Sl.No. Particulars wby - Lost__
f\.s . Po

1. Sguatting plate with pan 1 no. 12.50

PAN Parthen rings (30" 6ia) 1or L.S. 50.00

let=C" liniag

Se Laoour charges for cigging pit  L.S. 10,00

44 Jricas (eoné.class) 50 nos. 10.00

5. Geme at 1/10 bugs «.00
6. Sanc 1 bag _1.00_ _

lotal:~ 35,50

B. Super-structure (3'-0" x 5'-C" x ¢'-0" bamboo
superstructure)

1. Banboos o1 mscium size 5 nos. 0,00

3e 1iles (Rgnn;pungs type) 30 nos. «0.00
falternative I I
i wountry tiles (khola) €0 nos. 10.00 {
fa1t. II A
i Thatching with straw Led. 5.00 {
—_

4 Labour charges « tkillea

ones . 108¢0

Total:- 54.60

Grano totals- =Z?140.00

(Ret: Lyg. for Lug. q.platc& anc pans alxcacy availaole
vice Sletch No. ¢ - attachea). -
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¢) Life of the dugwell latrine:

‘The 1liie of a dugwell latrine is usually about 6 years' tor an average
family size of 5 members, 4 sjstematic stucy has just been completed in
R.H.U « T.C., olnbur anc the report is bc1n5 analysec after whici the
correct prediction can be made. :

-—- - -

G) berits anc_Lemerits:

1) It is beflectlj hygienic ii locatec p.opsrly. .

o]
~—

There is no chancs ot soil pollution.
3} bly nuisance is completely absent.

4) ih"re is no odour nuisapcx cither.
riced i1- :
) Reasonably ngxg, so that a villagsr can easily:-atio1c
"such a latrine although a little morc expensive than
bore—-hole typ-.

6) Procurecnent anc auger is not necessar; anc heace nd organis
Latlonal problem ik -in constructdeon oif such latrincs.
"Tven a vlilagsr will be .gole to duild up such a latrine.

7) Lite or this typs oi latrine being much greater than
bors hole type Goes aot posec a scrious hancicap in latrinc-
promotion programme, although the latrirs is not a
peIrnanent one.,

Lemerits:

1) uith tne increasing cost oi potter, rings the pit linings
are gcetting cipensive Gay by daye.

<) Risk ot pollution o1 c¢rinking watecr sourers it not locatea
cal: Clutance apart irom it.

anGé 3) Latrine is not permansnt, cvery time with the pit being
"fillec up a new latrire is to be installec.

“e3eqe Licd Latring:

a) ‘gopstraction details: - The mocilied cugwell. latrine is but
the innovation from the cugw(ll latrins anc ia this type the pzrmaaency
or the toilft has besn in vicfw. The tzmporary nature o1 the cugwell ant
borehols latrine gives rise to:

1, Lissatistaction among the p€1¢om;%¥%§g?thc latrines towarcs
the supsrstructure which is harcly mece satistactory in view ot thz
tomporaryhsoc o1 the toilet

<) 3otheration anc inconvenience in reconstruction ol the
latrine ia ithe ¢vent ot the pit being fillec up. fhe problem is acute
when tac 1amily size is large.
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3) Heluctance ot the people wio would not like to have a temporary
type of latrine.

4) Sct back in latrine promotion programme at the time o1 reconstruc-
tion in which a villager usually grow an apath, or isel it =&x
extremsly inconveénicnt 1o ot it reccastructec a aew 1or want of
suitabls laoourcrs in th® time. . :

Galient poinis as above only emphasizes that the permancncy o1 a
latrine is very much cisirable anc has teken a concretc shape through
mo¢itiec¢ cugwell latyine. ’

The principal mocification iz primerily to make the pit away irom the
superstructure, Here the latrinc/seame with pan and trap is connsctsc to
the pit, closc=by, with 3" dia. ordinary clay pip=z. In the eveat oi the
receiving pit being 1illec up the trap is roconnected with another pit.
Thus when the recsiving pit is 1illec up the latrine proper with its
supcrsiructure nesc not be reconstructec, all onc has to ¢o is to change
ths connecction to scconc pit. By the time the second pit is 1illeo up
the contacts o1 thz iirst pit would be cigested having taken avdout a
year to ziiect complete digsstions So; 1a the eveat o1 secone pits
being 1illec in, the tirst pit can be 1é-cuy and usec again with same
success as neiore. OSwitching back the connection for the original pit
woulC/ﬁhG only work leit atter recilpging the original pit. 7Thus, by
altrrnating the connsction rrom i1irst to the scconc pit and then from
«nG.to ths 1st the prrmanency or the latrine can b achievec.

The eésential parts ot such a latrinexkxx are-
1) Pan
z) irap
3) Leacd of:i pipe
4) Circular pit
anc 5) Conci i~ pli cover.

4 circular pit gimilar to cugwell pit is cu,,, ths diameter relaxable
upto 3'-0% c¢ia. & permaaeat masonry or such other supcrstructurs with
permanent 1100r o1 size 3'~0" x 3'-t¥., The RcA or such othsr t,pe pan
anC trop capabls of having, 1/«% water scal and iittec on the floor. The
opFa cut o1 ©ar trap is conncctéc by mhans o1 a lcac oif pipe (sYaia.)

%2 thr pit through an inspectioa chambsr which tacilitates the change

of connetiosn and removal 51 chokags il any.{(vice 1ig.3 « 5(a) - 4 pan=irap.
I'he cistance between the seat anc pit is kept witnin 3'-C ior easy 1looc

ol cxzcremeate.

(Materials « cost - neit page)
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b) Materiads=mand

Costs

4) Pit_s Scat

e e

B) Superstructure inclucing ipilet tloor (&-
a) Structure:
1. Bricks (lst class)
Ge Sanc
e vemsnt
4o Jhama Khoa
b) Root:

i) When

&

(except tloor)

Particulars

Pptafad=

Mosaic ran anc trap
Farthen rings 50" cia
lining 1+'--C¥ cepnth
Barthen pipss ! dia.
% thick u'~C" cia pit cover
Ladour charg=ss to pit oigging

til=0 roof:

Tilee
Banbi0os

ii) R.3.C. root:

c¢) Loors

Labour charges:

el

- e
e vl whans

PR IR ROY J
Sanc

Jhams Khea
Uement

Deiatorcemsntsa
(1/4"% I.I.roscs)

Bambao ¢oor

i) Labour charges with tiled roof

11} =co-

with wed. rO3fing
cost

Thus the preszat/ol such a latrine~

1) Wwith R.3.C. rooria; is

&) With

e 407,00
say 410,00

tile¢ roofing ie k. 375.0C.

(4.5.‘.4.)

600 nos.
1l cart
% bags
1 cit.

Lo

O

5D

o 0O

e In
.

T2
ad Wt @

o
Lc;}o

1/« bag

60 rit.

|l
n zl_l

Costs
Iee Po

6.00

50,60
2 .00
8,00

10.0¢

— s,

Je,0C

= - -

47.00
57.00

Ne3. Many of the materials like bamboos, bricks irom local brick
{ields etc can bz obtained either ires or very chsaply so a: to
cut cown the cost to by about 25 to 3Ci.
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( Ref. Figure of RcA latrine, Singur = enclosed).

¢) Merits_ anc

-l e & -

Merits:

It has all the writs of a cugwsll latrine plus the permanéncy oi
the letrine. This may be consiccrea the most suitable form oi rural
1amily latiine ior rural sxereta disposal pioglz.id.

é

‘the only cemerit is that the initial cost of the latrine ic a
little over twice @ cxpeneive ag cugwell latrine in view of a perma-
nent mavonry superstruciurc. But thls can oe compensatec with tae
recurring cost the cugwell latrine is subject to. 1he expenciture,
however, is not proiibitive tor a villager.

“e5.5. Yault privy:

a) Letails ot const

Pr—y GRS L SR F

uction:

It is ot historical interest since it is the type, constructec oi
stone or brick, that was usec in large ancient, mecieval; anc modern
citizs cown to the time chst watsr—carriage system was established.

It consists of a watzrtight concrete or kka stone vault over which
the scat is pa placec., The average- cubic contenti woulc bs 3 cit/capita
30 that it can tunction witnout being emptirc tor zbout 6 moathse The
trap ot the vault showgc extenc 5"to 8'in above the ground level anc
ghould be bankeo to divert suriace watsr away irom the vault.

The theory on which the vault toilet was originatec is that the
cicrecta woulc bocome ¢ry aco inorfcnsive so0 that the; could be easily
removed from the vault. 8ut it coes aot happin, as.the coatants tenc
to bmcome ligquié rather than ¢r,. Howevsr, the contencs ot th privy
would be taken out anc buricc when it is &/31¢ iull.

1) In éry anc very cold places where water is a scarcity
or i- not us€0, walfr scalse latrines woula not work. Ia such circum~
stances vault bricks still has a place.

«) There 1is practically no caance oi pik pollution oi
water sourccs unless oi course a crack cevelops in tas vault.

Lemerits:

1)} Odour problems prescat.

«) A concrete vault woulo be relatively a little
to0 expsensive,

3) Usually the cleaning coor ané tie scats are not wsll
maintaineG anc in eficct give aceess 1o the iliew,
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4) Cleaning the semiliquié €XCrements poscs a serious problem; and
the scavengers usually scatters a gireat deal of the material over the
grounc and render the latriane highly insanitary.

5) Neglect in cleanin, l7acs to overflow o1 the vault resulting ia
a great nulsance.

4.3s6. Treach_ ; iness

These only cessrve mcntlonlng here¢ since these are ver, temporary
ané unsuitable tor rural families, although &k2 ars quite suitadle 1or places
JESvore wheregs there is a succen iatlux of ncople ¢ g. in 1airs ané festi-
valse.

Scveral temporary superstruccures are built across a long treach anc
aftcr usc sand is sprinkled on top oi ths ex«crecmsats. Finally the top
1 it of the trench shouldé br 1illea with carth or ash ant closecd.

Th=se agaln are not envisagec for rumal excreta disposal.programme
in any cgg A1l the same it can be useo e€ither outdoors or inecors.
Howsvery beciuse of the cost o1 the nyesssary chemicals as the caily care

requirnd, (Gdey are seldom uged out of+ ¢zors whefe other typrs ol toilets
ars accn ptawlr. Their chisf application in ingoors tor eléerl; or iniirm
prople. '

fhe toilet scais are plac-d cirectly éﬂﬁa&vthc tank or bowl
containing caustic chcmicals aac watcr, caustic soca being most favourable.

The chancr ot pollution of ground water iz quite high ii the pits
are locat=c close to the water sourccs.8hMez< [hus a sate cistance is of
very important coasiceratioa. The tielé stucies anc experiments ia the
lins are not very many but a grncral guids line is to 1ix a salc cistance
ot 50!'-C" from the water source tapping the water—table. Some treads o1
thought somehow exaggerate the risk or pollutioa anc terl that the
gair cistaace woulc be 100 1t. However, Layer; 3haskaran et al observed
titat pollution ¢ic not itlow bryonc 10'-0" (istance 1rom the latiine
sunk in a sand; £0il. ‘o bc on tas saiec sice «5'-C" can or taken as
tiac sale cistanccs An extract irom the leport ot uhc Enviranmental Hygicac
Committee, Oct. 1929, P.10t i: quoted here as follows:-

"ue wish here to state that the risk o1 pollution a1 ground
water by borshols an¢ oth r typrs o1 latrines has becn soms vhat cxa-
ggcratcas Uad-r conCivicas o1 use 1u viileges, ia sancy 011, loamy
goil or clayzy soil, ths 1isk docs not =xterud besyomd «58t. 4 xoskkms radius
01 «5&R &5 tt gives a ractor o1 sai~tyb,

Expericncs with public latrises has 2ot proved its suitability
1or th® following rrssons:-

1) They are not usually mainteine¢ in Sanitary condition.

<) The scats ars oiten kept unclean anG untit tor gubs€yuent users
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3) It requires full-time attentlon by scavenger which 1c oiten
aot available.

~»+3.10. Choicc of latrincs:

Scaitary aspects memplakad couplec with cheapncss determine
the choies 3: Ialriaes 1n rural arces. Although Sepiic tank anc
2qua privies ar: icrzl 1roW sanitar; point of view, their prohibi-
tive costs do not allow them to be recommenced 1or yural ismily
latrinc. Thr obvious choic~ would be sgme £ram torm Of a pit
latrins. FTxpericnce in Sian ur recommencs Gugwell or modifiec la=-
trine for the purposs. '

Spart from the tcchnical knowhow.ané the organisatioa to
‘tzchnically help the villagers to iastal latrines or subsidy ,it any,
a eystzmatic follow up programme 1s mecessary to keep the alr”acy
isstalled latrines in orcer aac kecping track ol the use position
Ol the existing latrince, lMaintcaance ol latrimes is as well
Lmportaat- to achicve success in ekcrets cisposal programme 1or
whici we caa not solsly cdepenc on the villagers., This can oaly be
dons through a programme o1 systematic follow-up.
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3. RURAL HOUSING

Salisnt features:

——

It is necessary to provide shelter for protection from bac
weather an¢ privacy required tor family life. Bach aad every ramily
reguire comiortable and hcalthful living concitlons. Housing Goes
not mFan merc provision of a place to live in. The environment
including basic amenitize 1like water, opcn spacc, ctc kram torm part
ané narcel o1 the housing. Heglthful housing helps in preventiag
the transmisg ion of respiratory intcctions like common colc, T.3.;
iniluenza, Llphtherla, measles, skin iniections such as scabies,
ringworm as well as rat anc inscct borne discases

Prevailing wino cirection guicdes the oricntation of the dwe-
1lling house. In rural arras, the buiICing ghould not occupy more
than one third of thc site arca. 4 house should haw a minimum ot
two living rooms ot 1<0 sq.te et cach anc 10! helbht anG ample veran-
c¢dah space. The numbsr of rooms ¢cpends on the size oi the family.
Pach house chould have a sanitary latrine., The latrine shoulc be
located away rrom the housc and where it will not contamigats the
Orianking water source. 4 bathiag platform may be constructed near
the well ot tubrwell. The waste water tfrom the bath anc the well
may be ‘drained to a soak pit locatec at one end ot the compound.

Ih vrllagr s, it is oiten sccn that verancaehs or one of th: rooms of the
house proper is uscd as a kitchen. Both the practices are untcsir-
ablr anc they should be Giscouragcd.

4 separate kitchen with & minimum floor arca ot 50 sqft deta-
ched trom the main hous= 1s very much deosirable in rural arcas.
It cattlec havs to bc accommodatesd, a scparate shed should be coastrac-
ted., This may bc locatec in the hack yard anc a manure pit may be
provided to cicpose of thc wastes trom the cattlc shec.

I'he plinth may be <! to 3! apbove grouna. <The floor may o€ o1l
imprrvious material anc 1inished smooth. Brick flat with crmeat
plast-ring will b® sutfici-nt. witih a visw to proviec natural
lighting ané v-ntilation, window area shoulc be 1/10th ot the tloor
arcs in the living rooms anc 1/5th of the floor arca in kitchen.
Wincows zhoulc opsn to outsids air or to an opsn veraadah. Plasteriag
and whitc washing of the walls anc ceiling will improve ths li_hting
insidc the rooms.

Materials o1 construction:

Village houses have to be cheap. Mud walls properl; stsbilized
ant protected with plaster will be satisiactory. Vilz and taatch
roofs are most common in rural ar:zas. Thatech rooi harbour éirt ano
gust. It is higaly inflammaole anc¢ liable to cateh rire. A4Aleo it
necas freyurnt replacement.

Agfn1t1”~°

In gencral, villagers arc doprived ot a satisiactory supply ot
cafc watcr. Tubswslls anc dugwells have been used quite trequcatly
to serve the rural commuonity. A properly protected ground. water
sourcs will satisty the neecde of the rural homes.



4.1.

" 4.e.Composting ang Manuye Pit

45 .

Collsction ané disposal oi human -excrcta is a very cifficult proo-
lem in the villages. At prrseat, a very small fraction ot the rural
homes has latrincs ané majority of the latrincs are iasanitary. The aim
shoula bz to provice a sanitary lstrinz in cach home., In rural areas,
indivicual tamilies have to taks carc o1 the collaction and Gieposal oi
garbage. Manure pits hav:s been use¢ with success lor the disposal of
&ugwx ¢ry wastes trom ths houscholds, and. thc cittl: shac..

encral:

About 80% of ths total population in India live in villages. Impro-
vement of gencral sanitation is the responsibility o1 the Government anc
the hcalth department should take all n< cessary stepe to improve the ’
concitions in rural arcas,

Improvément schromes should bs prepar<é only attcr surveying ths
existing environmental concitions in any givcan village. This incluce
population, commuanication tacilitics, P « I otftices, built up arca ané
total arca, arcas of parks, playgrounds, tyne 2f houses, maiateuaace of
houses, “xtent of overcrowding, ventilation ané lighting, public and
privetc water sources anc protcction from couataminatioa, collection and
disnosal o1 eolic wastos aa6 humen excretd, nature anc concdition oi tood
hancling establishmeats such as tea stalls, marksts, groccries,- public
brildings 1like Schools, Librarics, Commuaity halls; h=alth serviers to
control GUommudcadle aiseasss, Immunizatioa, Mai scrviess, vital Statios—
tics, 3chool Health scrviess ete. Yype of industrics anc nature ol pollu—
tants dischargecy tacilitiss for c1&nosa1 oI tae dead ete.

siter completing the survey on thf acove, analyse the data anc
comparr the facilitics with tnec recommsncec standarcs to know the type
anc magaitucs ot the probleme, The. problems should be arrange¢ in the
order of their im-ortance to take foliow un progranmc basec on the
prioritics.

A sal¢ water supply to cach villager an¢ a sanitary latrine to cach
homz will o a. loag way in the improvem. nt of villeoge sanitation. Tech-
aical guidanCA is viry wucn waating in the villages. Lemonstratioa Ceatres
shoulc be set up warre thuo villagors can gct the oens1it ot the rational

aac sciecntitic approach to thrir problem. Much 01 the sanitation can be
acnizvec with very littl: cspital invostment anc i1 proper guidaace is
made availabls to ths villagcers,

.

-~ ——

Composting is an integratr¢ msthod 1or cisposal o1 lLecfuse aanc night
s0il. It is an cconomical aad sanitary mcthod of Gisposal. Gzncrally
compostiag 1is carricc out in trenches or pits. [he size oi the trench

.woul¢ var; wita ths populatioa and guantity o1 rciuse to be handled.

Jsually the trenches arc 4' wide, 3'-0" decp anG the leagth is 15'-<0%.

" o1 hofusc aad &% ot night soil are placcd in altcrnatc layers
in the tronch takiong care to scc that th~ bottom anc top layer iz of
rrfusr., At thc enc ot each working day, it is necessary to cover the top
o1 the hcap with a layer of eagrth i about <" thick to procveat smell, 1ly
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brecding ané to conserve moisturc. Within tew days atter filling the trench,

ths temp-raturc in the trench riscs to 609 to 059 which ic sufficient to

kill the pathogrnic organisms anc¢ Ily larvae. Alter & to 5 qays, <=3 galloqs%of
water/ 88 toot length ot the trench is adeed auc the compost is coverec with a

layer of mué paste. Atter 4~b months the manurc is rracy 1or application

to lsnc, after crying for a moati:, Frccautions shoulé be taksn ior contro-—

1ling tliss. The 0l¢ trenches caa bs us~d again.

Manurc pits ars recommenced tor CGisposal o1 reliuse anc aalmal wastcs.
Impropsr cisposal ot the wastcs cause 1ly brecding rat harodourage anc
create nuisgnct. “This problsm caa bs solvec by dlsposal in magurc plts.
Thesz are 4' dzep, o' widc anc 10'-15' lon; aac civiced into several com—
partm-ate. The cempartments are asec in succession anu 000 manure is
available in coursc ot time. Cars should oc takea to cowerthe pit with
1«% thick ory carth to preveat tly breesciag <tc.

¢.3.3¢ptic Tank and Disposal of ciflucnt:

Septic tank is a water tight chamber, whrre the sewage is collectec,
anc rctaincd tor a period <4 hours to facilitate the scparation o1 solias
trom liquic. The orgaaic solics uncergo cccomposition with the help ot
an~robic bactoria. The tims requireé 1or this sludge Gigrstion proccss
d~pracs JA the microorganisms preseat and the tsmperatur:. Usually it

f takes about 2 moathe time for our climatic coaditions. Thre cigested

a sludge grts accumulatec at the bottom of the tank which requiie to be

- 1-movec at an BX interval or 1 to <« yerars. The s1ilusnt from t.iec septic
E tank-can be satistactorily cisposed ot by lanc¢ treatment. The septic tank
’ etflu~nt contein zggs anc¢ larvas or hookworm. Co the cfflucnt sioulé not
E be dischargec into a strcam or a riggrwithout proprr cisiniccuion.

‘ For disposal ot citflusat irom Scptic tanks, soakage pits anc sub=-
¢ suriacs tile drsins are also consiarr-c whircver soil concitions permit.

¥

i o 2B i L, - I

SR T e R oy Y o




47
S. SCHOOL SANITATION

ea) On account ot conglomcration o1 pupils, who may incluce both
carrisrs ané susceptibles, tho opportunity 1or spriac or cisase is
quits consicrrabl® asrcing th:reby social attcoation 10r providing sani~
tary =avironmznt. : '

b) Lack ot Health Bcducation ottea ¢rsuace the villagers i1rom using
sanitary racilitics.Tns provision an uec of saanitaly facilitics like
latrine cte would impart a vory usciul hoalth ccucation to the school
chil¢ren. If ths school childrcn ars mags to use thest taciliices; it
might form & habit to them. Thry, being, the tuture adult populatioa,
woulc try to implement thes: facilitgs 1o thoir homss anc as such the
gsanitation proprameeas such woulc gain a nsw tempo,

Sanitary_reyuirements, of rural schodls:

(1) site
a) Lopography ~ Best situatcd in an zlevated grouud waich is
z381ly drained curing rains. It should not bz subjcct to water loggigge
©) Location = The school should prrtrcrably be locatecd cantrally

g ST

atio
€0 that most cistant psrt of the village is aot farthur than a milc.

- -

not be wevcr=lo,g d curiang rainy scason.

d) icciccat_hazards -~ Proximity to busy roa¢s anc ponos shoulc e
avoldsd zs far as possible.

The building structurc shoulc:
a) bo satc cnough
b) protect pupils from rein, sun anc wiac

c) not be damp.

K

(3) Qusrerowéing
a) Th® floor arca ot tae class rooms =houlé not bs lzss than
5 sq. tt/pupil.

b) t'hcre should be adequats corricor spacr.

¢) Built up arca to opin arca should preicrably be 1:3. There
choulc b at lzast ac~quats open space which could ¢ us=?G a8 a
play . round,.

The class rooms shoulc have a veniilatine arca at least Ui ot the
arta. the winfows, coors aac cve-spacts woule comprise the ventilatiag
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5) Lighting

a) No sophisticated lighting standara is suggested tor rural schools
comfortable rcadability ot ncwspaper prints would torm a good yardstick.

b) Absencc of glarc in the black-board is also solicited.

c) The general principle of cutting down direet sun light ana
‘administering 1ight from the left of the pupils may be 10llowcd.

Bast-west orientation ot the buildgrg and white washing to the
inside walls often improves the lighting stancard a grcat dcal and shouwlo
be kept in‘view while planning.

Accoupstics:
Herc again no sophisticatea standard is suggested.

a)-Interfcrcnce between classes should be avoided by ensuring

pertition walls bctween classes.

b) I'he room shoulc not bs tooilqng_to grnerate echo.

kurniture

The gencral principls should be to provice turniturc not leacing to
a pcrmancnt postural deicct. Thus,

a) provicion of banchés with back r<st is m#k most desiraolc.

b) The height between thes sitting bench and tho desk should be so
adjustcd that th® cistance between the eycs and the reading materials
shoulc not b: lecss than 1 ft acd greator than 1p ft.

¢) Thr tect should always rest ageinst the floor while seated.

d) If sittig op the floor is practiscd ~ thc floor must be imper—
vious anc therc shoula bc a desk to kcop the recading matcrials at the
gpzciiied distancc,

~) Black=board shoulc provide sharp coatrast bctwecn chalk mark
an¢ the basce The distence baiwscn the ooaré and the nearcst bonch

should not bec more than 6¢'=0",

Latrincs_anc Uringls:

General standard is to providc a & latrinc for 100 pupils and a
urinal for 50 pupils. For rural primary schools, howcvcr, 3 latrincs
(1 for boys, 1 for girls and 1 for teach rs) ané « urinals (ftor boys)
msy bc considcred satisfactory.

Water-gupply:

Safc and adcquats watcr supply is canvisaged. Most satisfactory
woula bc to have -a -tubcwcll or a sanitary wecll as the sourcc ot supply
and to have a sanitargly maintained storage facilitiss.

In rural primery schools a tubtwcll tittcd with a handpump an¢d with
proprr platform with adequat: drainage tacilitics would form a satistac-
tory stancarac.
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10) Refusc disposal

Provision and maintenance of rcfusc disposel in rural schools
is importaat irom cducative and aesthctic point o1 view rather than
hcalth hazare, ss brcausr, gatrbage componcnt o1 the refuse is negligible
+hs r-tus~ disposal in such cascs shoulo consist ot - .

a) Wakxx# Wiasto-papor baskets 1o class rooms.
b) A manurc pit or a ficld incincrator ror Gisposal.

11) Bating faciliticss

APt -

Normally a §§§§ tacility in @ rural prirary school. It proscat it

must hav: imporvious floor, srraangsment tor Gisposal of garbage anc dish
washing ané hand-washing racilitics in = sanitary way.

ines ano watcresupply, to latrias bloc

scg_ in

<~
=
- . wn-ew e e

Lesign o1 school
Singur srcas
enclosed

(1) 4 typical school latria~, as uscé in Singur is focdxtzz for
usetul guidancr. fhe mocificd cugwell latrinc consisting o1 & to 3
latrine s~ats ancé «~3 urinal coanccted to a pit is cavisagcd. Tiais has
beca locally designatcd as “°anitax; Block*e 4 typical sanitary block
consists o1 3 latrinc s-ats an¢ « urinels. The pit usec is o1 3'-0O"
dia, and is 10'-1xc' Geep, and lincé with carth-a rin.s ior surnort.
Tht suprrstructurc is built with 5" brick wall with a normal ioundation.
The roof it ot reiatoreca brick comercte (R.3.G.) sad the tloor 1s
cemcnteds Gare i tak<n to fnsure the utilisation of a minimum spacc.
Pigurs 1 giv-s the cetaile.

in interesting anc¢ usctul mcans 01 provicing ruaning watcr supply to
the ssnitary block is also pr-sentcd brlows

Tach latrinc univ hss b-an providé~c with s &3 tap which is ted trom
8 r-servoir built outside ths block, 4 &' cla. piprc moulced opposite to
the zpout of the haad pump o1 thz tubewell discharges water B o1 the sailc
rescrvoir (a'—O“ ® &V=0" x 3'=0") built at grounc level. Prom the tloor
o1 th" taank 2 /4" €ia delivery pipc is laic upto tn: sanitary block
and ¢oanccica to th- tap (a"/ tittra insiaec cach o1 the latrincs. Th:
hr3a 91 water ia tho tauk ovir tht ¢clivery pipe causcs ac-guate ilow
iatd the tapse. waencv.r th: handpump is usco some water tlows into th-
taak tarough the 3" pips coanteting the handpump anc ths tank, which is
thus £illcc up wlthout any accitional ~ifort,
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6. COMMUNICABLE DISEASES AND THSIR
CAUSATION '

6.1. Communicable disease and environment

nity life. Env1ronment plaJS a very 1mportant role in malntenance
of health as well as in causation of disease. Broadly spe@k,ng
the environment has three factors for consideration physical bio-
logical and social. 4ll these env1ronmen¢a1 factors Have great
influence in maintéenance of health and causatlon of the dlseases.
Man. is subgected to two types of d;sease“communlcable and non-
communlcable. Communlcable‘dlseases,are“ ' ;

¥

mic &l be rapldly spreadlng;r
moving progressive in nature..
in an area is called endemic. Some tlmes commhnlcab,,

are. sporadlcally present in an area. An epidemic dlseasés spread-
ing 1nto more than one country is called pandemlc.

6.2. CauSétion

The communicable diseases have been very well studied in
respect of their causation and as a result effective measures have
been evolved for prevention and control and attempts have been
made for eradication of some discases.

As regards causation there are three important cardinal
factors agent, host and envircrnment. Communicable diseases,
result from the interaction of these three factors. No one factor
can result ir disezge. Introduction ci..eut sesults infection,
the human body reacts against this infection. The end result cis
a disease and cure or no curec or in fatalisy or there may be no

disease at all.

Different communicable diseases have different charac-
teristics according to their etioclogical agents. Fundamentally
these agents are classified in certain groups. DBut simply they
are virus, reckettsiac, bacteria including cocci, bacilli, spiro-
chaeta, vibrio, protczoa, helmiunths.

The diseases are often named according to the etiologi-
cal agents e.g.

Viral diseases Influenza, infectious hepatitis,
smallpox, dengue, mumps, etc.

Rickettsial diseases Typhus group of fevers.



»

51

Bacterial diseases Cholera, typhoid, bacterial dysen-
tery, tuberculosis, diphtheria,
tetanus, whooping cough, etc.

Protozoal diseases + Malaria, kalaazar, amoebic dysentery,
giardia intestirnalis.

Helminth Hook-worm diseases, round-worm,
thread-worm, tape-worm, filariasis,
guinea~worm infection.

Reservoir of infection is man or animal.

Iian may be a case and suffering from the disease and act
as a source of infection or he may be a carrier without showing
any symptom. Portal of dlscnarge - The infectious agents are
excreted from the infected person a case. or carrier according to
the nature of the organism, from the respiratory system in the
act of coughing sneezing and in sputum - influenza, tuberculosis,
from gastro-intestinal system in the act of vomltlng and in faecal
natter - cholera stool.

Discharge of wound infection is also dischargé from in-
fected mucous membrane. Fortal of entry - The infectious agent
enters into the body by one of the three means: (1) Inflalation

(2) Ingestion or smallow1ng (3) Inoculation through skln or
‘mucous membrane .

6.%. Transmission or mode of spread

aeticlogical agents have different modes of gpread.

Some are spreading by direct coutact e.g. venereal diseases and
scabies. Besides these there are indirect coutact - through drop-
lev, airborns, 4usiooine spreadlné influenza, vaoerculosis, ete,
fomites, finger, fly-food and water may spread infection like
cholera, typhoid, aysentery, poliomyelitis, etc. Diseases spread
by insect bite - mosquito borne infection, malaria, filariasis,
dengue, yellow fever encephalitis, etc. Diseases spreaded by con-
taminated wounds are uetanus, rabies (direct bite by animals).

6.4. Important communicable diseases
in rural India

Cholera, typhoid fever, dysenteries, mularla, filariasis,
gulneaworm infection and intestinal parasitic infections - Hook-
worr, ascariasis etc.

1. Cholera has a very wide range of manifestation. An
ainbulatory mild case with diarrhoea only may be vibrio positive.
While tiiere may be also usual acute case with diarrhoea, vomiting
and dehydration and called severe type requiring intravenous trans-
fusion. There will be at the same timne asymptomatic excretors of
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vibrio cholefae in the community who are suspected to be the
gource of infection to new cases.

i) Occurrence;: The disease is endemic in Jest Bengal,
Tamil Nadu, andara FPradesh, Orissa, Bihar, lMadhya Pradésh, Uttar
Pradesh. Where there are cases of diarrhoea - the stool should
be examined for vibrio cholerae.

ii) Prevention and control: Protected water supply,
sanitary disposal of nightsoild, personal hygiene, anti-cholera-
inoculation. ©Nobification and isolation and treatment of cases
particularly for renydration are the essential anti-cholera
measures., -

2) Typhoid fevers or enteric fevers: Symptoms are
generally continued fever lasting for more than 7 days. Salmo-
nella typhi and para-typhi are the casual agents.

i) Occurrence: The disease is endemic throughout India.
The agents can be isolated and identified from blood, during
early stage and from stool during later part of illness also from
healthy carriers. The cases may be mild, moderately ill and
severe. The severe cases often meet with fatality. There are
satisfactory methods of treatment witir antibiotics.

ii) Prevention and control: Environmental sanitation in-
cluding protected water supply, sanitary disposal of nightsoil and
garbage, TAB inoculation and personal hygiene are the essential
measures. ' S

3) Dysenteries: Symptoms are frequent loose motions with
mucous and blood. Casual agents are shigella group of bacilli or
amoeba ~ The disease incréases in rainy season when fly nuisance
also increases.

: 1) Occurrence: Throughout India. Bad sanitation includ-
ing garbage disposal znd disposal of nightscil for treatiment -
sulphonamldes and antibiotics are available,

ii) Prevention - General sanitation and protected water
supply and personal hygiene are the essential measures.

4).Malaria: Presenting symptoms are intermittent fever,
headache etc., Causal agents - lalaria parasites - P.vivaxk, P.
falciparum etc. Spread by - bite by infected mosquito female ano-
‘pheles ~ which breed in different collection of clear water. They
are of different species - a.philippinens, A.cultifacias etc. The
parasite grows in man as well as in mosquito in two cycles:

In man ~ human cycle - asexual

In mosquito - mosquito cycle - sexual.
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National Malaria Control Programme was launched in 1953.
Kational Malaria Eradication Programme was started in 1959-60.

i) Important measures: (1) antl—mosqulto Z insecticide
residual spray with DDT, (2) blood examination of fever cases,
(3) radical treatment of positive cases, <) =u%ilarval measures
in urban areas. - '

5) filariasis: Obstruction of lywph flow or elephan-
taisis of limb is the commonest sympton of filariasis. Disease
can be detected muchearlier in a person by finding microfileria
inperipheral blood at night of an infected man. Causal-agents
are d.bancrofti and B.malayi. '

iode of spread - By bite of mOSqulto harbourlpg 1nfect1ve larvae.
Obtained by biting another infected man., ~

~In the mosquito the microfilaris only gets matured - Vector-mos-
quitoes are culex fatigans and mansonia masonioides Culex fati~
gans breed in collections of dirty water. DMansonia breeds in
collections of water having pistia plants. : '

i) Prevention and Control: Anti-mosquito msasures parti-
cularly prevention of breeding of specific type of mosquito anti--
culex measures. Anti-larval - use of insecticide against the
adult mosquito. Underground drainage has been shown special
importance. Pistia control has shown wonderful result in the
State of KXerala.

For microfilaria - Treatment with diethylcarbamazine is effective.

6) Asdscariasis Anong the .diseases of intestinal para-
sites ascariasis affects noQtly the children belonging to the poor.
environment conditions. Symptoms are variable and olten vague.
Sometiune di gesb¢ve disturbance, abdominal pain. vomiting, rect-
lo:s:,ww, Gisturbsd sleep are reported. Worm is passed through

tool or is vomited out. MNode of spread - Infected person passes
with faeces embryonated eggs in soil, which reach mouth through
contaminated food, vegetable etc. and hatch in intestinal canal.
The larvae penetrate the wall -~ through the circulatory system -
enter .iver, lung, etc. and air passage and again swallowed -
get ledged in the intestine where they settle and get maturity.

Deworming by treatment is essential for prevention and
control. OSanitary disposal of night soil and prevention of soil
contamination in greas is also necessary.

7) Hookworm: - Disease - 4 chronic disabilitating disease
witih vague symptoms, persons often suffer from anaemia. The
disease is prevalent in rural areas almost all over in India.

Causal agents are Ankylostoma duodenale and Nector
amerieanus. Necator americanus is found most frequently here.
4 bare footed person is susceptible - Infected persons contaminate
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