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F O R S W O R D 

With the advent of independence and the concept of a 

Welfare State, Public Health Engineering or Environmental 

Engineering has emerged as a specialised field in this country. 

With the launching of Five Year Plans,considerable expansion 

of activities in this field is taking place all over the 

country. 

Trainixig of personnel needed to execute and maintain 

these projects on Environmental Health is a pre-requisite for 

effective imple mentation of these projects. The All-India 

Institute of Hygiene & Public Health has been a pioneering 

Institute for post-graduate training and research in this 

field for more than/quarter of a century. During the 'current 

Fifth Plan period, a high priority is given for schemes provid

ing Rural Water Supplies & Rural Sanitation and a large sum 

of out-lay is earmarked for this purpose. To design, execute 

and maintain these rural schemes,, a large number of auxil "'""ar-.y 

Engineering workers?properly trained, are needed. 

Hence,the Institute accepted the responsibility of 

conducting tnis short term course on "Ilaiiitenance of Hand-

pumps & Rural 3anitation,r£ponsor'3d by the Ministry of Works 

& Housing , and has conducted the first course from 3rd Kov. 

to 15th Sov., 1975, at the Rural Health Unit & Training Centre, 

Singur. It is hoped that more and more State Health Organi

zations; Community Development Departments and others engaged 

on these scnemes will take advantage of this opportunity and 

their staff oriented in proper execution and maintenance of 

Rural mater Supply & Sanitation work; for the benefit of 

the rural people. / ,-v /,„! . . , 
/{ /( / yn J • ',• C L 
• V . * s' 

(PROP.A.X.BAKERJEE) 
Director 



•—w~ — • • • » • 

f R E P A C S 

Our country being, largely Rural where over eighty per

cent of population still live in villages, problems of Rural 

Water 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' environ

ment in the villages. Success of implementation 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 bver-r 

seers in Community Development Blocks, District Boards, health 

inspectors attached to Primary Health Centres and village level 

workers, etc. Besides, many of the graduate engineers working 

at the sub-division and district level v/ho are responsible for 

design, and construction of rural sanitation schemes still do 

not possess specialised training in environmental engineering, 

particularly in the field of Rural Sanitation. Unless these 

workers are properly oriented to the job they are expected to 

carry out, economy and efficiency.in those' services cannot be 

maintained. The Expert Committee constituted by the hinistry 

of works and Housing, in 1974, to review the existing training 

programmes in the field of Environmental Health, 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 

All India Institute of Hygiene and Public Health, was chosen 

by the Ministry of V/orks & Housing, as one of the venue for 

starting such a course for the first time in the country. 

Accordingly, the Institute, was asked to plan and conduct the 



course during November" 1975. i'ne course is carefully planned 

to impart basic knowledge on the principles of construction of 

Rural Water Supplies by providing, wells and tube-wells, main

tenance of hand-pumps, construction of sanitary latrines, 

manure pics, e"Gc. Besides, basic knowledge on rural housing, 

composting, gobar gas plant, school sanitation, etc. are also 

included in the course content. An elementary knowledge on 

communicable diseases common in rural India and importance of 

environmental sanitation, 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 

theoretical class room'.lectures. As this is the first course 

offered lasting for a period of 2 weeks, the course will be 

critically evaluated and the course content will be modified 

for,the subsequent courses, to inset the desired objectives. 

(S.Subba Rao) 
Professor of Sanitary Engineering 
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1 . RURAL WATER SUPf LY 

1.1 . Soarces of water; 

Rain and snow const i tute the primary source of a l l water. A part 
oi v;ater thus received evaporates , a part i s held up on the surface to 
form 'surface water' in the form ol r i ve r s , lakes e t c . , anc the rest 
percolates into the earth and gets stored in suitable layers and iorms 

1und e rgro una' wat e r . 

There a re , therefore, three possible sources of water for our 
daily use. 

(1) Rain water collected d i rec t ly from roofs or special water 
sheds anc stored in 'cisterns or ponds. 

(2) Natural surface water in streams anc lakes 
\ . . * 
;̂. ' and .(3) Ground water which is the most important source for ru ra l 

;: '• a reas . 
; ' • ' • ' . ' 

. 1 . 1 . 1 . Rain ••Water: 

.* ' Rain water a s , a source of water supply i s confined to farms and 
rura l settlements anc that too in s^mi-arid regions devoic of s a t i s -
iactory ground or surface waters. Rain water again can be categorised 
as : 

a) For small individual supplies where ra in water from 
roofs are collected anc stored in c i s t e r n s . 

b) For community supplies - where rain water obtained from 
prepared water sheds or Catchments is storec in reser 
vo i r s . 

£fearact£ristjlct: 

Rain water, as i t leaves the cloud, i& absolutely pure; but in 
i t s passag" through lower reaches ol th? atmosphere i t col lects 
various impurities both gaseous anc suspended. Rain water is essen
t i a l l y soft anc plumbo solvent. 

j££j?J?5S.i^lli^ifei^JL_pn_and storage: 

'(a) For individual supplies , rain water running o i l roof i s 
led through gutters and down spoutt to barre ls or c i s te rns t i tua ted 
on or beneath the ground. Although r a i m a l l io i n t - r m i t t ' n t the 

;. storage renders the supply fa i r ly continuous. 

When the c i s te rn water is us^d io r sinking proper precau
t ion is necessary. Prop r l ios etc arc required to be proviced to 
prev-nt the c i s te rn from getting polluted. There should be a provi
sion to discard thr i i r s t flush which contains dust , bird-droppings, 
and o t h T unwantrd washings. To be absolutely sale i o r cr inking, 
however, the c i s te rn water should be boiled or chlorinated. 

(contd.-next page) 
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(b) For public supplies , rain water xsc collection from a catchment 
area , usually si tuated at a higher l eve l anc drained into col lect ing r e 
servoirs or ponds. 

"•• ' t 

..• For this purpose the sheds or catches to be selected would be • 
natural ly impervious or made high by groating, cementing, paving or simi
l a r means. Thus the pond's should be located over heavy clays, s i l t clays 
or clay iaca&x loams. 

1.1.«,. Surface-waters.: 

Surface waters include any waters wnich l ie on or flow over the 
surface of the ground, such a~ -

a) Unpland waters 
b) Lakes and natural ponds 
c) Riv?rs and streams. 

These waters arc moderately soft and l ikely to contain a high 
degree of surface pol lu t ion, at the same time are also l iable to human 
and animal waste pol lu t ion . 

1 .1 . t. 1. Upland, wate r s : 

This refers to sources ol col lect ions of water found in the hi l ly 
and the mountainous regions. Usually such waters are harnessed by construc
t i n g ea r th , concrete, or masonry diversion clams across a convenient place 
in a va l ley . 

The water being from the ur-per reaches oi habitat ion is re la t ive ly 
pure, both from bacter iological and chemical point ol view, are. quite s u i t 
able l o r a l l purposes inducing cr inking. 

tl°^l 9%%?$. ££•£•§£§: 

The small storage reservoi rs , although s i tec in hi l ly country s ide , 
are l i ab le to pollut ion through human and animal w a s t e s , p a r t i c u l a r l y 
curing monsoon. Hence as a general pr-' caution oi s t r i c t 'vigilance as to not 
to allow grazing oi animals anc human habitation is to be XaJXs««cai$ followed. 
Ghlorination also i s des i rable . 

l.l.<;.ii.L_akes_ ano_ natural_ppnos: 

( i ) jLakes': Fresh-wat'r natural lakes'when kept tree from pol lut ion 
by human anc animal wastes iorms admirable source of water supply. 

Charac te r i s t i c s : 

Normally lakes keep up a gooo qua l i ty , having been aided by affects 
oi s torage , secimentation anc d i lu t i on . 

£J9^s.9 £ i?ILi£££f-.2.: 

Nevertheless, washing of soiled clothings, indiscriminate bathing, 
surface washings, animal washings, ablution etc are common sources of 
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pollution from which i t is required to be' protected. Hence a s t r i c t v i g i 
lance prohibit ing bathing and washings with a fenced area ol the lake 
par-marked a* a collect ion s i t e l o r tapping the water i s required. 

( i i ) Watyral_ponos: 

JPonds are comprise oi re lat ively much less quantity oi water 
which is mor̂  or less stagnant. Efiect 01 Dilution one se If -pur i f ica t ion 
b^ing much less the degree of pollution and contamination is much more 
intens" which increase's due to evaporation of water. 

These are. therefore never recommenced as a source of supply. 
However, in places where there is no other a l te rna t ive one has to depend 
on the poocs lor water supply and in that case one. or two pones in a speci 
fied area should be ear-marked for water-supply and should be- properly 
protected to ensure leas t pollution to reach the source. On top of t h i s , 
the ponds should be dis iniectee as and when required. 

Even af ter a l l these precautions as incicated above the water 
obtained is not found potabl- e'ue to turbioi ty e tc simple comestic t r e a t 
ment would be necessary. As an example the simplest oi the methods is 
cit^d as fol lows:-

Take a bucket .(appro*. 3 gallons) oi water. Ado roughly 1 gm.ot 
alum to i t and thoroughly mix i t . (tor th is purpose a number oi 1 gra. 
packets oi Alum may br supplied to the v i l lagers conc-rneb irom time to 
tirr.e). Alter about 10-15 mins. the turbidity wi l l s e t t l e at the bottom 
leaving clear impenoatoant water at the top. This supernatant water may 
now b r d'Canted into a second bucket. 

The clear wat~r in the second bucket is then dis imected by 
addiing just a pinch ol bleaching powder and ^x\ing a r~-st for % hour. 

l . l . i i . 3 . LivfI§«3n£_^iiUJtlS.: 

R i v r s arc nothing but the natural drainage, channels ox the land. 
They bein^ grossly polluted a re , ao such, unfit for drinking purposes. They 
require elaborat- tr~ot:v"nt that renders i t ssie anc suitable, for human 
consumption. These being p-rennial and quantity oeing adequate enough 
for majj people, usually form the source iof c i t i e s wne r" lakes and pones 
are usually not found: anc; spot sources of ground water f a i l to cat<"r to 
bhe demand. 

Character is t ic^: 

Except where ar i s ing direct ly from snow mourjtaaas above, the 
l imits oi human habitat ion, a l l r ivers anc streams may- always be he 16.to 
b-" grossly contaminated owing to the fi-qucnt discharge of sewag- irom 
habitations on the i r banks. -Due to i t s long traverse i t goes on picking 
up cisolved and suspended impurities - organic and inorganic po l lu t ions . 
Since i t i s just impossibl to protect the long lengths oi i t s banks i t 
coes not v i r tua l ly form the source of water supply l o r rural a reas . 

1.1.3. Ground, water •• 

This const i tutes the. most dominant source for arinking water 
supply in rural ar^as because of i t s ava i lab i l i ty in nature in pure form. 
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It. is.- there fore envisaged that rural health workers should be well 
conversant with this a he hence? ground water it dealt in detail in separate 
chapter. / •_ '" • • - . . " ' .".-..•••. 

1.1.3. (j£p0^...^^fi 

1.1.3.1. •Gccy.rrf.'pc-? " : 

Oi the' total'annual rainfall about one-third is evaporated from 
earth's sur tac anc plant loliage ane one thiro flows as sunace run o i l . 
The- remaining one thiro percolates into the. grounc. A part oi this uncer-
ground water lines i ts way through soil anc rock to aR&K oceans, lak-.-t, and 
underground streams; a part linos its way to the surface again by seepage 
wh're i t may ..iorm springs, lakes, pones, swamps etc. Anc a third part is 
stored into "porous spec's, anc" cavities of the soil anc rock. 

To the Sanitary and water supply engineers the third part is most 
important in ao far as they constitute the bulk of ground water storage, 
in earth's crust. The. earth's crust is mace, up oi layers oi c iff "rent kinds 
of soil anc rock. Some of them permits easy passage o± water through them 
e.g. sane, gravel, loam, sane stone and sandy lime stone. There are other 
types, such as clay, shell, marble and granite which are practically imper
vious to water unless they have got cracks or ocams. The general features 
of geologice-1 formations affecting uudergronc water supplies arc. shown in 
Fig. ixzxJat A land spring is a simple out cropping oi water, whicn has 
percolatec into a permeable subsoil and iollowed the. first impermeable 
stratum to a point at which it reaches the surface a* shown in f ig . l . 
Seepage oi grounc water into rivers and lakes are also illustrated in Fig.l 
and Artesian wells :mc springs are illustrated in Fig.*,. 

Id* Methods oi tapping grounc water by nrans oi Dugwells, tubewells,3orec-
kaxx wells, anc infiltration galleries will be discussed subsequently. 

1.1.3.6. thara^teristics_: 

Fe, hn, Hardness, Co. , pH, N, Lo, C1,F1- e tc . , organic quality and 
nature oi ground i:at"r is largely determined b'j tne. nature of the. soil and 
rock through which it has pass'd. If i t has percolated through subsoil anc 
rocks wher" t'-jcre is v.ry l i t t l e soluble su'ostanc' and n i.here is no 
form of pollution the water will be soft, free from dissolved' minerals e.g., 
Fe, hn anc. bccaus~ of the i l ter ing action oi the soil purer anc cleaner 
than r-)i.i v*t' r collected iron roof. In practice however, such a spring 
or well is a -rarity. As a rule water dissolve certain minerals from the 
soil anc carries thera along in solution, common sal t , iron, sulphur, 
Calcium, Magnesium are the most common minerals found in grounc- water. 
While the bicarbonates anc sulphates and celorides oi calcium anc Magnesium 
causes hardness, dissolve iron anc Mangan- se ar" also undesirable since 
they jrgifr the vater turbia anc strains clothes. In addition to minera'is 
the grounc water in som' places may pick up organic matter from decaying 
vegetation particularly from refuse dumps or ma.) even be polluted in soils 
which has solution cavities directly communicating to surface pollution 
sourceg. Lime stone formations is one such soil where- solution cavities 
may exist. In addition to the organic matters in soluble, form grounc 
water may contain microorganisms derived from soils particularly soil 
aerog'nfes. And when a particular source of grounc water is polluted by 
by sewage or human faeces, pathogenic organisms may also b; present. But 
generally in most situations, w a t r irom a strata deep seated, the bacterial 
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q u a l i t y oi ground water w i l l be s a t i s f a c t o r y ana need no p u r i f i c a t i o n . 
i'here are ins tances repor ted in l i t e r a t u r e when water borne Diseases 
such as typhoid , dysentry e t c have spread through po l lu ted ground wa te r . 
Hence q u a l i t y 01 ground water in a p a r t i c u l a r ins tance shoulo be i n v e s t i 
gated and not pr~sumec as £ 3 l e . 

1 . 1 . 3 . 3 . GROUND.wAT?L. FLOW, ^..SLEI^ift'AKY.ty^LL, HiLI-./lULIOS 

Ground water aquii-~rs may be e i t h e r water tablc_ or artioiaji t y p e . Th" 
former i s on - which i s not confined by an. upper impermeable l a y e r , water 
i s v i r t u a l l y at atmospheric, pressure and the uoper surface 01 the zone ox 
s a t u r a t i o n is ca l led the water t a b i c . 

An a r t i s i a n . acj i i ier i s one in whicn the water i s confined under a 
pressure g r e a t e r than atmospheric by an over ly ing r e l a t i v e l y impermeable 
l a y e r . The ima&inery surface t o which water w i l l r i s e in an a r t i s i a n 
aqui fe r i s c e l l cc pie zpmftric_ surf a ce . Thi- surface may be above o r below 
the grounc surface at d i f f e r e n t p a r t s of the aJIJ- a q u i f e r . 

The openings ana pores in 3. water bear ing formation- may be cons ice red 
as a net work oi i n t e r connected pipes through which water i lows at very 
slow r a t e s few f t / d a y , from areas oi re change to a reas 01 discharge. . This 
imaginary network or pipes the re fo re s e r v s to proviec both storage, anc 
llow iunc t ions in an acqui l T . Kelatcd to storage, funct ion there are. two 
important p r o p e r t i e s known as 'jjorosi/t^',3 nc ' s p e c i i i c yielc-l 

The p p r o a i t ^ oi a water bear ing iormat ion it. tha t p- rcentage 01 the 
t o t a l volume 01 the io rmat ion , which c o n s i s t s 01 openings or p o r e s . The 
•amount of water yield- 6 by or tha t may be taken i rom, a s a tu ra t eo iormat ion 
i s l e s s than the smouht i t ' c o n hole ano hence i s not indica ted by p o r o s i t y . 
This quan t i t y depends, upon ^ p ^ i - t i c . ^ i e l d p weiich may be de.iineo as the 
volum" of wat-T re leased from uni t volro. oi aqu i f e r ma te r i a l when allowed 
t o c r a i n f r e e l y ^ under g r a v i t y . 

The property 01 an aqui fe r which is r e l a t ed t o i t s How m n c t i o n i s 
known as the pe rmeab i l i t y . I t i t a measure of the capaci ty of an aqu i f e r 
to t r a n s i t water . I t i s r e l a t e d t o the. pr-'esure c i i i e r n c e ane ve loc i ty 
of flow between two p o i n t s , by the equatmn known as Larcy ' s law. 

v = ?Jhl ~ h'i) or i, = PU . 
1 

V = V e l o c i t y / i t / s e c . 

P = C o . e f i . of permeabi l i ty i t / d a y . 

h-,, h^ = pressure heads in i e e t . 

1 = l eng th between the p o i n t s . 

I = Hydraulic grad ien t ( i t / f t ) 

A = Cross s e c t i o n a l area ox flow ( 5 q f t ) . 

Po ros i ty i s an important f a c t o r a f f e c t i n g the permeabi l i ty ano there--
i o r th" capaci ty oi an a q u i i c r f o r y i e l d i n g wa te r . Poros i ty mus>t however b 
considered t o g e t h e r with o t h e r r e l a t e c f a c t o r s such as p a r t i c l e s i z e , 
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arrangement and d i s t r i b u t i o n , c o n t i n u i t y oi pores ana iormat ion s t r a t i -
i i c a t i o n . 

Uniform.sand 46A 
S o i t Sen ton i t e clay 34fr 
S t i l l g l a c i a l clay 37Jo 

1 . 1 . 5 . 4 . Tapping, oi^ grpunc, wat c r : 

Ground water may be tapped c i t h e r irom n a t u r a l sources such as 
s p r i n g , swamps e t c or by d igg ing w e l l s , i n i i l t r a t i o n g a l l e r i e s e t c . At 
low po in t s along v i l l e y s , in revines sne guile ys where the surface- ol the. 
ground dir>s down br.low the l e v e l ol the water t a b l e or below the l e v e l 
where tfcrre i s plenty ol i r e e water in the. sdiil or rock, there ie l i k e l y to 
be tsrrT>3i.' ol' wal - r t o the s u r f a c e . I i the seepage i s concentrated in one 
place a sp r i ng w i l l be lormec . I i the seepage i s along the l i n e oi an out 
cropping oi rock a swamp may.be lormec. i o r t app ing these j&attf-EX&i n a t u r a l 
sources oi ground water i t i s soar times necessary to have some p ip in & 

system as t h f ' i r l oca t i ons mâ  not be always convenient l o r comrcunlies. 

3} 1ST the most u n i v e r s a l way of. tapping grouno water i s by means oi 
d igg ing or d r i l l i n g we l i s upto the water bea r ing s t r a t a and l i l t i n g water 
therefrom mannually or by pumping. 

1 . 1 . 3 . 5 . Cons t rue t ion . of_we l i s : 

Th r re a r c two types of cons t ruc t ion l o r deep or shallow w e l l s , namely 
cugwel l s , anc d r i l l e d a dr iven t a b u l a r w l i s . -L we l l i s a smal l c i a opening 
in the ground- t o reach the ground water . . . e l l s may be c lac&i i icd i n c i i i e . r e a t 
ways, v i z . , shallow or de -p ; Lug or L r i l l e c e t c . £ shallow w e l l i s a wel l 
\«hz; which draws water from unconl"in<"6 a q u i f r r s inc lud ing subsurface, l low. A 
deep w - i i i s one which i s sunk t o a oepth so t h a t water i s drawn from a water 
bearing, s t r a t a loca ted b~low a t l e a s t on' impervious, l a y j T . Lia or depth 
i s not th" c r i t e r i a in t h i s c l a s s i f i c a t i o n . 

1 . 1 . 3 . 5 . 1 . I^ug_.wells.5 

The dug wel l i t usual ly a round hole or siiaic cug in to the ground 
manually and extending below t h : l e v e l of ground water in dry- weather , i he 
whole i s gen T a l l y 3 to 10 f t in d ia (may be b i t ,ge r as w e l l ) , and a s t e i m n b 

cons t ruc ted with j j* s t one , b r i c k o r concrete as showa in 1'igjSx uooc 
c o n s t r u c t l o n r e q u i r e s the upper p a r t ol the wal l (a t l e a s t 101 irom uL; to 
be water t i g h t (by »«. p l a s t e r i n g with Ch) to keep out surface water . 
The w 11 should be p r e i e r a b l y covered and the we l l stein&ng should extend 
above ground, where, w l l i s not cov:rcd a <••-' high parapet a l rounc should 
be provided , in imp-rvioua pla t form (at l e a s t 4 ' - 5 ' v ice) s lop ing away 
from the W e l l should be provided with a d ra in l e ad ing t o a soak p i t or 
n a t u r a l va l l ey a t l e a s t £ b c t l 15 ' away irom the w e l l . 

Lug wel ls a r usual ly sha l low, al though in regions where the bed rock 
i s deep, . there are some deep ory wel l s . .Use oi l i xed pul ley with chain anc 
bucket should be e n c o u r a g e as i n c i d u a l ropes and v e s s e l s are l i k e l y to 
contaminate the w l l wa te r . 

http://may.be
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1.1.3 .5 .2 . Dri l l rd _ or. driyen_.well^: 

There arc lour basic operations involved in the construction of 
these w^Ila - d r i l l i n g (boring or driving) operation, casing i n s t a l l a t i o n 
where nec-ssary, ^routing i i necessary and ^ r a i n e r ^ i n t t a l l a t i p j i . : 

• a) LigLLIJG.QFFR^ I ON 

( i ) Boring;, 

This is generally undertaken with hand turned earth augers io r small 
diameters end shallow deptho, thou^a pow r operated augers are alco usee. 
AugTs may-be sp i ra l tjpe or cutt ing bit type. The hoi: is s tar ted by for
cing the blaoes ol the b i t into the t o i l with a turning notion-. Turning is 
continuec un t i l the auger bi t is xu.ll, i t is then emptied ant returnee to 
use. Shalt extent ions are ad ceo as needed to'bore to the desired depth. 

'•<ells deeper than 15' wi l l require the use ol a l ignt tripod with a 
pully at the top, or a raised platform so that che. auger shaft ma., be 
inserted and removed without disconnecting the entire shait (sections. 

The method' is used in boring to depths oi aoout 50' in c lay , s i l t ano 
sand formations not subject to caving-

( i i ) Driyj-n^: 

Lriven wells are constructed by driving into the ground a well point 
f i t ted to the lower end ol ~ t ight ly conn~ctdd pipe section - Figure yfo 
Equipments usee includes a drive hammer, drive cap to protect th" top , 
t r ipod, pully and a strong rope, '..ell points may driven e i ther by hand or 
with the aid of me chines. 

/. s t a r t ing whole is f i r s t made cr/ boring or digging to a depth ol 
about £.' or mor~. If th" water table, is shallow enough, the hole should 
pr~ierably penetrate i t as driving is easier in a saturated formations. 
The well point is inserted into th is hole, anc driven to the oesired depth, 
subsequent lengths of r i s e r pipe being addeo as eece.-iar;,-. The w 11 point 
assemol^ should be guiceo as ver t ica l ly as possible and the driving tool 
when suspended, should b- hung di rect ly over th;- centre of the wel l . The 
weight oi the crivin^ tool may rang- from 7b to 300 l b s . Heavier tools 
require tne use of power hoist or Gri l l ing r i g . Lriven w l i s can be 
instal led only in unconsolidated formations re la t ive ly lree oi cobbles or 
boulders. Hand driving is possible upto 30* where as me.chine crivin f e can 
go beyonc" 50 ' . 

(ii).) Je t t ing: 

Here th'" lorce of a high v-locit^ stream or j e t is used to cut a hole 
in th" ground. The je t oi l lu io lessens the subsurface materials anc transports 
them upward and out oi the j ^ hole. 

A tripod is used to suspend the d r i l l pip" and th" cu t t e r . A pump 
having a capacity oi approximately 150 gallons/mmn at 50 to 70 ps i s 
used to i o r c the d r i l l i n g i l u i c s through sui table hoe-" anc a small snivel » 
head or through th" d r i l l pipe and b i t . The i lu id on emerging from the 
dr i l led hoi", t ravels in a narrow citch to a s e t t l i n g p i t where the dr i l led 
mat r i a l s s e t t l e out and SJS/XJ&J". then to u storage pit where, from i t is 
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recirculated by means ol' a iorc^ a. l i i ' t pump. A piston type reciprocating 
pumps would be- preferred to a centrifugal anG because 01 the greater main
tenance required by the l a t t e r . 

The spudding percussion action can be impart-?.a to the cu t te r c i ther 
by means of a hoist or by workman al ternat ively putting anc quickly re lea
sing the free, enc oi the manila rope. This may be done while other work
men rotate the d r i l l pipe. Upto 50' may be achieved with water as d r i l l i ng 
i lu id without unc-u-" coving. \, ••' . caving dors occur, &&•>• a Gri l l ing mud 
should be r~circulated. 

iv) 31udJiejrj he thod: 

This method, which is supposed to have b- en developed in Bangladesh, 
uses only hand tools anc local ly available material such as bamboo lo r 
s c a i i o l c i n b . i t is par t icular ly suitable for inaccessible areas where 
labour is p l en t i fu l . 

The reciprocating motion 01 the d r i l l pipe is provided by a mannually 
operat~d bamboo l<~ver, to which the d r i l l pipe is last-nee with a chain. 
i sharpened cu t te r is used as c b i t at the lover end oi the d r i l i pipe. 
ii man uses his hand to p-riorm the iunctions of a check valve, as used in 
hydraulic percussion method, wat-'-r is addec to the pi t around the d r i l l 
as the level crops. 

Wells upto 250* have been dr i l l ed by th is method in line or sanoy 
formations. Reasonably accurate formation samples, low cost, ano less 
op-rating s k i l l makes this process par t icular ly suitable tor unce-rdevelopcc 
count r i 'S . 

(v) K^cjaulic. Percussion: 

The hydraulic percussion method uses a similar s t r ing oi d r i l l pipe 
to that oi th" j - t t i n g rrv't.ioc. The b i t is also similar except l o r the 
ba l l check valve placed between the b i t anc the lower Gnc ol the d r i l l 
pipe. Water is introduced continuously into the bor~hole outside oi the 
d r i l l p ip" . ." reciprocating motion appliec to the c r i l l pipe iorces water 
with suspended cuttings into th-: d r i l l pipe, trapping i t «c the valve; 
clos~s on th - upstroke, ih' xluid anc cuttings are l i l t ed to the top OUR 
to continuous r' cipxocatin;, motion anc are dischargee into a s e t t l i n g 
tank. Gating is usually o r i v n as d r i l l i n g proceeds. 

The -method uses minimum of equipment and provices accurate samples 
of formations. I t is w l i suited lo r use in clay and sane xormations. 

( v i) Hyera ul ic_ Rot a ryj. 

The hydraulic rotary d r i l l i n g combines the use oi a rotat ing bit ior 
cut t ing th-- bore hoi with t ;iat oi continuously circulated d r i l i ng fluid 
for removal oi th-- cu t t ings . •'. rotary d r i l l i n g machine oi rifa consists oi a 
c r ick or mast anc- hois t , a power op-rated revolving table that rotates tlv 
d r i l l st-m anc o r i l l b i t below i t > a pump for lorcing d r i l l i n g i lu ic via 
a l"ngth oi hose eno a swivel or through th- d r i l l ct'.m anc bit anc a 
p.;W-r unit or engine. 

Th" i lu id circulat ion system i c s imilar to that oi j e t t ing method 
as describee e a r l i e r . 





Ins ta l la t ion of well casing; 
9 

Sotting of casing in an open tore-hole is not necessary for 
those drilling operations where the casing closely follows the 
drill bit. However in case of hydraulic rotary, jetting, hydrau
lic percus^inn ^n sludger method this operation is required. 
Before lowering the easing, ^nc should Ascertain that the tore-
hole is free .froa'any -otstru ctions throughout its depth. Some
times the hole is drilled to greater depth than is necessary 
?r that any caving materials may fill the extra depth. 

The first length of casing is lov'o^ed until the coupling, 
and then the second length is lifted ?--*o position and screwed 
into the coupling of the 1st length. The thrades of the casing 
and coupling should to coated with thin oil. Joints should be 
tightly screwed to avoid leakage. The procedure is repeated iifor 
as many successive lengths of casing as may te required. 

Grouting and sealing; 

Grouting means the process •„' which a slurry of watery mix
ture of cement and clay is used to fill the gap between ffi\q: pos
ing and the w il of the borehole, to prevent contaminated w;|%er 
from the upper str-atas from entering the tube-well. 

Puddle clay of the type suitable for use a<? drilling fluid 
can also te used for grouting. Hud circulation pumps which are 
normally used for drilling purposes, may be used for placing, the 
slurry. It should te placed below the first few feet from the 
surface where it would not te subjected to drying and shrinkage. 

Mixing of the o'r•"••'-."" !Vi K-f be done in a concrete mixer if avail
able, otherwise for small walls it may te mixed in a clean 50 
gallon oil drum. Tr> 20 als of water in the drum, 4 sacks of 
cement should te added and vigorously stirred with a paddle. 

After cement vr̂ i-.t hip teen placed no further work on the 
tutewell should te d'-ne -n the wg.ll until the grout ha<=. hardened. 
Generally a period of 72 hours is allowed for this. 

Installation of wall str-liners: 

There are various metaod from lowering the strainer, the 
choice being guided ty the design of the w - 1 , drilling method, 
and type of protloms encountered in the drilling operation. 

C.e such method which is very simple and safe is the pull 
hack method. It is applicable for both rotary dilled well as 
well as percussion method. 

The strainer is lowered within the casing, which is then 
pulled back a sufficient distance to expose the strainer. The 
basic operational detail of setting'a strainer ty pull tack 
method is indicated in Fig. 3. 

http://wg.ll
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In pa A 11 dia tubcwells, for hand pumping, 21 lengths of 
6' strainers (metallic or plastic) are joined to form a 12' 
length strainer to which a blank pipe (4'-5' l^ng) fitted with 
a shoe is joined. With the blank pipe with sho^ facing down
wards it-is lowered into already jetted bore and as many lengths 
of suction G.I. pipe as nc.dcd are added and lowered till the 
pipe projects over the ground level. The wall is cleaned and 
developed before plugging the shoe by droping the tapered plug 
from top. 

Sanitary protection of wells: 

Of. primary importance is the location of sewage disposal 
system e.g. septic tank, cesspool, outdoor privy etc with res
pect to the- well. They should never be located upgrade from the 
well. 

It may sometime happen that the slant of the ted rock is 
opposite to the slope of the ground. In such cases sewage may-
line its way back to the well even in the sewage system is at a 
lower elevation. Mostly shallow wells are exposed to such dangers. 
Deep wells which penetrates through one impervious layer are 
rather safe . 

Another source of pollution is surface water. Dugwells 
should be so boxed that surface water cannot enter. They should 
have good sloping cone caps extending well above the ground 
surface. • 

In ca~;e of tubular /.ells, w-:>ll casing should extend at least 
one font above the general ground level. It should be surrounded 
at the ground surface by x cone slab (min. 4" thick) extending 
2' in all direction, sloping outside. It is also a good practice 
to place a drain around which should discharge at a distance. A 
sanitary well seal should be provided at the top. 

Care should be t--ken to see that all abandoned wells are 
properly sealed t^ pi-wont contamination of the aquifer. 

The following vable shows the ;.;.!... _:.;um distance of wells 
from pollution sources. 

Table 1.: Safe. • distance between a well 
and pollution sources. 

Pollution 'source riocommended min. distance 

1) C.I. sewers with load joints or 10' 
mechanical joints. 

2) Septic t ink or sower or tightly 50' 
jointed tile. 

3) Earth pit privy, seepage pit etc. 75' 
4) Cesspool receiving raw -sewage. 100' 
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Rec ip roca t ing Pumps ; ( St roke Pumps, P lunger Pump ) . 

Rec iproca t ing or c y l i n d e r pumps have, perhaps the widest a p p l i 
ca t ion i o r smal l water supply systems i n r u r a l a r e a s . They are adop
ted i o r manual> gas_ or^ oil^ engine and e l e c t r i c motor and combined 
manual and e l e c t r i c mortor o p e r a t i o n . They belong to the ca tegory of 
cons tant displacement type i . e . the d i scha rge r a t e i t r e g a r d l e s s oi 
pi ; s sure 'hcao again=twhich they are o p e r a t i n g . However input Epwer or 
c r i \ \ i j b xo ic- \?.::';<;-c d i r e c t l y in propo;;tJ.c.i ZJ. :i.:: p ressure head and 
must b<-r doubled in the pressure heac io •doubled. Before, d i s c u s s i n g 
the typ~s oi r e c i p r o c a t i n g pumps t h a t arc used in pumping wa te r irom 
small wells in r u r a l area sorne bas ic p r i n c i p l e s ol pumping should be 
understooG. 

£asic_ P r i n c i p l e s oi,Pumpinfc. A,_water, w e l l . 

Except in case 01 fu l ly a r t e s i a n we l l s some e x t e r n a l power i s 
required to c r iv^ a pump and so cause i t to l i i t the water from w e l l s . 
The source, oi power ^iay be man who uses h is hanc or l e ^ to opera te 
a l e v e r upward and downward or l o r v a r c aac backward or who tu rns a 
wheel connected to the pump. In t h i s case the pump i s s-aib to be 
manually operated or Hand, pump. The power tource may a l so , be a wind
m i l l , a £aspl ine or £j.f se^_cngjji£ o r an §_lectric_ no to r . Then i t i s 
ca l l eo a "Power 

Suct ion L i f t 

l i tmoa-
pherJ.c 
pressure 

J^ 
~r r^"] 

33*9 

i."^t-

:4 
?t-T ^ j 
&Li I. 

^ero pressure 
( aoso lu te ) 

Atmos
p h e r i c 
p res su re 

IIGJx SUGTIQN_LI1'T .. 

" | * ~ . P u M P BODY 

S U C T I O N PIPE 

Vi'MOS PHASIC 
PRESSURE 

F O O T VALVE 

FIG.*: SUCTION LIFT IN STROKE PtM>. 
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Atmospheric pressurf- i s 14.7 l b s / s q " (33J9 'o l water) a t sea l e v e l . 
In f i g . A , we have a pump i n s t a l l e d readv for pumping. When we s t a r t pumping 
we f i r s t pump a i r in the s u c t i o n pipe and thus push water from ou t s i ce i n to 
suc t i on p i p e . In i i g . 3 we l i n e t h a t even a f t e r removing a l l a i r ins ide 
the. suc t i on water co c s not d i scharge i'rom the pump spou t . 3ecause , the 
atmosphere ou t s ide on the surface ox water can push up water to a hei^h* 
equal to t h i s pressure i . e . 3 3 . 9 ' . -rtc. c a n ' t inc rease the atmosphere-
pressure and so water c a n ' t r a i s e 3ny l u r t h e r . This i s s_uctipn_ If i t . nax 
t h e o r e t i c a l l i f t i s l i r i t ' b to atmospheric pressure a t t h - p l a c e . Above 
pre. Decreases with i nc reas ing a l t i t u d e ox the p l a c ^ , i u r t h e r i t w i l l not 
even r a i s e t o 3 3 . 9 ' because no pump i s 100',o £.ii.FLe±i e l f i c i e n t to c rea te a 
complete vac urn anc a l so there i s i r i c t i o n l o t s in -uc t i on p i p e . Hence a t 
sea l e v e l 3 b r a t designee pump can a suc t ion l i l t 01 about £JJ..ieet while 
the suc t ion l i f t oi an average pump v a r i e s from 15 ' t o I d ' . 

SUCT/ON 
PIPE 

PUMP 

STAT 
WATEJ? LEVEL 

PUMPING 

>5M 

/ 
5TORA&E 

OELIVEfTT f-|EAD, 

T O T A L 
V E R T I C A L LIFT 

SUCTION LIFT 

u RAW 
DOVVM 

~-~l 

Fig : ILLUSTRATION Oi' SUCTION L l i T , TOTAL Lli-'TjDRAr.LOwN, 
DELIVER'! HEAL. 

One- the pump s t a r t s l i i t i n g water the SJ^a£_ic_ water_t3ple goes down 
ano assume a new p o s i t i o n . This ic PJippin^watery l e j e l . 

Table. 
Lecommended Suc t ion l i f t s 01 Pumps a t Sea l e v e l and 

a t Higher a l t i t u d e s 

"JLtituc'e jSarom-tr ic p ressure jl Equivalent head 01 | haxian P r a c t i c a l 
Jin l b s / s q u i n c h . J water in f e e t \ suc t ion l i l t of 

„,. . ... I . . . \ . ..._ . Jl pump..;-. f^S.t.v 

Sea lrv<=l 1*.7 
ISicO' aoove s e a l e v e l It.Ok. 
Jsoft-C1 '' 13.33 
3CcO " Ic.bb 

Lc.Ok; 
11.4* 
10.38 

9.do 

5*80 »• 
Cv.00 " 
79a0 
105b0 »• 

33.95 
3<c. 38 
30.79 

<c7.7t 
<*G • do 

<-5.13 

<.3 

*1 
*.0 
19 
18 
lo 
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To ta l l i l t ; , 

When we add t o suc t ion l i f t f r i c t i o n l o s s , and d e l i v e r y head we get 
To ta l l i l t cga ins t which pump.has to l i f t water and the power requi red 
varied 3s t o t a l l i f t . • • 

Height to vhich v a t ' r has to be ra i sed above th; centra l i n e of the 
pump i s ca l l ed de l ive ry h^ac. 

fcr.aiC?ov/ri: 

The wa te r - t ab l e i s depressed when wel ls are pumped and assumes a new 
position. The depth by which water table i s depressed i t ca l led 'Ljrav-dpwnj_. 
Pumps should not-or \ orkec with excessive crawoown xor two' reasons -

1) The s u c t i o n - l i f t is i nc reased . 
«.) Causes blowing in 01 i i n e r m a t e r i a l i n t o we l l because, ve loc i ty 01 

flow i n t o wel l exceeds c r i t i c a l v e l o c i t y 01. i low in the format ion . 

Jjimit ing_ 3uc tipn_ l i i t s ' 

I t should not be exceeded i s ind ica ted in Table . Should i t be 
necessary to l i l t wat~r from a we l l irom a l e v e l Js5 l e e t or more belov. ground 
s u r f a c e , some m-ans oust be found of lowering the pump in to the well e i t h e r 
completely submerging the pump in the wat^r o r t a k i n g i t n c a r enough t o the 
water surface t o permit suc t ion l i l t i n g of the w a t e r . 

i-'hr- l i m i t i n g , suct ion, l i f t i t used t o c l a s s i f y pumps in to $^riace_ tvpe 
or S_hallow_yrll. pumps or 'leepjjejLl^pumps ' . 

§urface_ or. Shallpv. y? 1.1. pumps: 

They are those pumps which are placed a t o r above bround s u n a c c and are 
l imi ted to l i f t i n g water by suction. Irom a depth usual ly not g r e a t e r than 
about £5. fee_t below the ground s u r f a c e . 

Are those pumps which are placec wJLth.in the v . r l l and are used l o r 
e x t r a c t i n g water from depths genera 11$ in exce ls ol <-bl l e e t below the 
ground s u r f a c e . 

1.<..<;. Hand_Pumps: 

Generally a l l hand pumps are oi the r e c i p r o c a t i n g or p i s ton t$pe pumps 
except the hand rotary pump. Impending upon the d^pth from which water i s 
l i f t e d , the j are ag^in c l a s s i f i e d in to two groups v i z . , 1; Curiae? or Stiallow 
well type ic) Leep wel l t y p e . 

1 . * . c. 1 . Sha 1 low_ we 11_ type. Ha noj-pumps; 

The Shallow wel l t$pe hand-pumps work by the p r i n c i p l e oi £_uct_ipn_ lii 't_. 
Hence, if the water t ab le in the wel l or tubewe 11 ooes not go below the 
rpcomended p r a c t i c a l suc t ion l i f t (vice tab le ) , while pumping, shallow wel l 
pumps can be i n s t a l l e d . 
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l . f c . 2 . 1 . 1 . How.Pump,workss 

H A N D L E 

L. 

PISTON ROD 

FOOT V/Al-V£ 
^ F L A P P E R " ) 

V? /LUNG£R-^~ x f x - J A, 

• S U ^ T t O N 
P1 PE 

FORWARD STROKE REVERSE 
STROKE 

FORWARD. 
STROKE 

f ig- Showing working or Shallow well pump-

The main .elements 01 thr pump are a piston or a plunger with a 
valve, anc a loot valve. The piston it' raovet up anc aown in a c y l i n c T 
(iorward or backward; by the hancle. tur in^ the iorward s t r i k e , the 
ioot-vilve- opens, the plunger valve closes , causing a p a r t i a l vacuum 
sucking wat~r from the auction pipe at the same time pushing the water 
already collected above the. plunger out oi the cylinder through the spout. 
Lurog the reverse or backward s t roke , the loot valve is closed anc the 
water collected below the plunger i s pr-sscc upwarc and opens the plunder 
valve ra is ing i t above the plunger anc no water comes out of the spout. 
Hence, for one complete strpl-.'e (one iorvard and reverse, matin mot ionj , 
water discharges irom the spout only once. Hence i t is calico §J-n^J.e_.»ctin£. 
The amount of water discharged p T stroKe therelore depends on diameter 
01 cylinder (or piston which closely i i t s in) and the. length oi stroke 
is theore t£3i r -i^u-si to jj^d*jc J^ where d - c ia oi cylinder ano h is the 
^rpke_ length. The more the i- length 01 stroke ana larger the diameter 
greater is the l i f ted discharge per s troke, Tor .;; given diameter and 
stroke length discharge can be increased bj- increasing number oi s t r ikes 
p r r minute. P rac t i ca l ly , there is 5 c-'rtain amount 01 slippage oi water 
irom toe> of plu^g^r to the bottom. The slippage increases with use due to 
wear oi bucket used in plunger. The slippage should not be more than 5'̂ -
i o r a new pump or an usee pump in goot conciton. The ei i ic iency oi hana 
pumps with stroke length not rore than 6" and number of s t r ikes per minute 
*jWga§ ranging from 15-30 wlt^a wi l l , not be more than 50-70^ and may drop 
aown to 30-t0>. with use. 

If the pump is mace to discharge both during iorward anc reverse 
s t roke , i t is called o^uple__actin£. Then the discharge per stroke is 
doubled. This requires a d i f f e r e n t i a l plunger. If instead of one cylinder 
and a p is ton , two cylinders with pistons are used, 'ihe discharge can be 
doubled.Such a reciprocating pump is called ! lup lex ' pump. Similarly 
Triplex pumps are. also b u i l t . Louble acting or Luplex designs are not 
well suited for hand-pumps. They are be t te r suited l o r power operation by 
e l e c t r i c motors and diesel or pe t ro l engines. 
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Table 
T h r g r f t i c a l Capacity oi Hand-pump per s t roke 
"Tj lgures are i o r one s i n g l e a c t i n g cy l inder ) 

ji L- 4 ;th oi s t roke in inches ^ capaci ty in ga l lon* 
" T "73 'jf* i'5 i t " " '*7" "ia" 

1 Ji... «.... i il t 

.w./ .0*1 .05^ .Ot.8 .08* .095 .109 

.034 -05is .06 9 .Odd .103 .1*1 .133 

.0*3 .064 .Oat- .107 . l i d .149 . 1 /0 

.051 .077 .103 .Ltd .154 .IdO ,*06 
• Otl ,09fc, .l<.fc ..153 . l d4 .«il4 .fc45 
.07*, .10d .144 .lbO . i l 5 .*5-c .i;d7 
.033 .1*5 . l c 7 ,<iOd . */5 .*9<- .333 
.095 .143 .191 ,*33 ,<c,d7 .S3t .38* 

Doubling the diameter ox cy l i nde r quadruples i t s c a p a c i t y . Gomercially 
a v a i l a b l e sha l lo t ; wel l type hand pumps have a c y l i n d e r oia ranging from *v," 
t o 3i ' ' and s t i o k - l ength 4" -3 1 ' , v i t h 3 common leng th of t u . Hence a &£ 3-^'' 
c ia cy l i nde r 01 s t roke len^/ch ^" has a t h e r o t i c a l capaci ty oi Cjgb^ ^al lpj is , pe.r 
s t r o k e . 

1 .< ; .* .1 .* . Par te_pi_a . Jha l lpk . ;'v.-l.t.J-,iEf^3?.n9."P.a£iR> 

a l l hanc-pumps cons i s t ox the i a l l o w i n g ' e s s e n t i a l compartments; 

i ) Pump body ( b a r r e l or cy l ince r ) 
i i ) Pump-base p l a t e 

i . i i ) Purr.p-h.~ad (cover) with iulcrum 
iv) P lunger assembly with pe-pett valve 
v) ."is ton or plunder roc 
vi) r o o t - v a l v e or l l a p p e r valve with height ot screw 
v i i jHanc le 

v i i i ) B o l t s ano nuts i o r connecting base t o bocy, h,rao to bocy anc 
hano l r t o plunger roc anc iulcrum 

ix) Lea the r -bucke t . 

The pump body it, i a s t e n e c to the bate by mean- oi j o l t s anc n u t s . The 
Base i s screwed on to the tubewel l pip? ( s u c t i o n ; . The plunger assembly i s 
ins ide c y l i n d e r anc consats oi a fffl plunger ,>oke, a plunger iollower(w !"ierein 
the cut l i t e ) sne a p lung- r poppet v a l v e . The p i s t o n roc i s threadec at one 
enc ~nc the o . h - r °nd iormc an eye . i"ir threaded «nc i - i i t t e c t o plunger 
Jioke. The e^e end i s connected wxfch to the handle i o r k end by means oi 
a bo l t and n u t . \ h e b a r r e l i s topped by a heac with a iork"c bracket>which 
ac t s as a iulcrum to handle , x'he handle i s connected t o t h i s iorked iulcrum 
by m<~~ns 01 a bo l t anc nut . The heac i s -connec ted to the bocy by 3 bo . I s am 
n u t s . The components are ead , , c e t - c h a o l - anc t h i s could be ea s i l y repaired 
or r e p l a c e . The pumps axa genera l ly a v a i l a b l e in three s i z e s with c y l i n c e r 
bor^ d iameters 31, (7o m) > 3-;'- (83 m,- anc 5-J1 (89 mm) corronly known as : l o . i , 
5 and t r e s p e c t i v e l y . 

Drawings with dimensions 01 the components oi an Average ha nop Durr.p 
i-Jo.t,as obtained in the Ca lcu t t a market are shown in l i g u r e 
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1. is . is .1 .3. Commercia l l y _•_ay a i l ab le_ hand_j>urapc_ apo •£heir_.deiecta: 

There are s eve ra l brands oi hand-pumps in the count ry . In t h i s r e b i o n 
alone the re are a t l e a s t l i v e knov/n b rancs , v i z . ^ j e r i c k o , 3 i sv~f ta l i , U . S . , 
Lyoo and Kisan, which are popu la r , fin examination oi the hanc pumps a v a i l a b l e 
in the market snows tha i they have almost s i m i l a r i e a t u r e s . There i^ however 
b i i i e r ^ n c e in the l i i s h oe _<ja and minor v a r i a t i o n s in tine t imeacions oi the 
componant p a r t s (vice appendix A). Limen^ionc may vaiv i ron pump t o pump even 
i n the same brand, 'Thuc i n d e n t i n g the re i c .no c tanoarc ol manufacture ol the-ae 
pumps. ' " . . . . 

k s tudy undertaken by the i l l - I n d i a I n s t i t u t e oi Hygiene anc Fuol ic Heal th 
with the 'asoistanc-- oi wHO/U JIG'S}? showeo the io l iowing c e n c i e n c i e s in the. 
commercially ava i l ab l e hand pumps; 

i ) Castings 

Low grade p i g - i r o n with a hi^h ( 0 . 5 - 0 . tO, ) phosphorus content ic ucec 
in thc- manufacture" oi component parte-. Hence the c a c t m ^ s are h are hard anc 
b r i t t l e , l ead ing to breakage p a r t i c u l a r l y heac anc h a n d s ' . TSxce.csive harcne~s 
i t r espons ib le i o r poor i m i s h which z-iftiULi. c o n t r i b u t e s to excess ive wear.anc 
t e a r oi the components in c o n t a c t . 

i i ; J^mj^j^lijK.ejr; 

Inner lace oi the cy l i nde r i~ not smooth anc- cannot be machined smooth!,/ 
because oi low grade i r o n . Smoothnecc measured in terrors oi E r r o r in wariness 
oi the s u n a c e was o- the o rce r oi +0.1t ran:. A smoot.j i i n i s h should not have 
more th^n 5 microns (.005 mm;. .5 b e t t e r grace p ig i ron with not more tnan 
0.15 - 0.*,,-- oi pho^phoruc shoulc be used. 

Flun±£r : The c a s t i n g oi p lunder i s gene ra l ly l o o r with l o t ox blow 
h o l e s . The th ickness oi yoke being inadequate th r^acs are not cu t l u l l depth 
r e s u l t i n g in breaking oi t h r e a c s , thua r e q u i r i n g j .requent r ep laceen t oi e n t i r e 
plunger assembly. 

i i i ) P lunger .ya lye (Poppet) : 

The surface i i n i s h oi poppet , and i t c s e a t , i s not smooth anc i l a t . 
Thuc the mating area i s not 100/, l eav ing c lea rance causing slippage, ot water 
r e s u l t i n g in lowering e i i i c i e n c y oi pumping. 

iv) LeaJ.her^3ucket: 

Although there i t a wide v a r i a t i o n in the l e a t h e r bucket d i a m e t e r , i t 
does not ma te r i a l ly a^ iec t the hyc rau l i c penormance oi t h pump because the 
l e a t h e i when wettec swells anc coniorms to the su r i ace oi p l a c e r s u n a c e 
giving a water t i g h t c o n t a c t . I t i s the poor q u a l i t > T o i l e a t h e r t h a t i s 
used which r e s u l t s in excecsive wear and t e a r . Bao tanning w i l l mai.e the 
l e a t h e r too toi ' t on oeing wet ano thuc doec not give required water t i c . h t 
c o n t a c t . Leather usee in buckets needs s t a n d a r d i s a t i o n and a l t e r n a t e 
mate r ia l s l i k e p l a s t i c , neoprine m r i t s c o n s i d e r a t i o n l o r u se . P lunder mace 
oi Hylum with a ba l l -va lve oi nylon and HL p l a s t i c s e a t i n g is> worth a t r i a l . 

v) ^§J>P£r_yalye ( l o o t - v a l v e ) 

l ' lapper valve in e i i e c t i s a non - re t a in or check valve maoe ol l e a t h e r 
i i t t e c with a smal l weight by a V x •-'• u . I . bo l t .* nu t , o i l e r i n g an a i r t i g h t 
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cover over the suction pipe. Because of the interior quality 01 leather, 
poor taunning alternate drying and wetting the valve losses i ts elastic 
property ?nc cracks at the contact point oi weight and leather. Thereafter 
it does not give water tightness thus resulting in leakage, generally i t 
is not torn out distorted. Improper machining oi the valve seat results 
in less than 100,. mating area thus leacing to air-leakage. Improvement ol 
quality 01 leather, prop'r machining oi valve seat to give 100;. mating area 
oi smooth plo-tic bush to th- valve seat will minimise leakage ol air and 
frequency oi rp'->lrcrroent oi this valve. 'T'.'v bolts anc nuts to l ix valve-
weight should or replaced by a countersunk screw. Leather may be. replaced 
by plastic. 

(vi) H^poLe^ajje^^acj 

These two parts xxepr require, less ire que nt replacement. Breakages 
are cue to bac handling and brittleness oi low grade casL-iron. T'h;; handle 
is lixec to the xorkec lulcrum in the heat with Dolts anc nuts. The eye ol 
.he pis-to.) roc. (plung-r IOCJ is inserted a the lorkec enc oi the handle 
anc iixeo with bolts and nuts, xhz eye. ox the. piston' rod anc. hole in the 
hadle where bolt ic inserted wear out enlarging holts anc resulting in 
lateral ply oi the nance... The eye oi the piston rod then shears olf 
d roping the pit ton into pump cylinder. The. increased lateral ply oi handle 
federates wear oi the holes in thr handle, and lulcrum which in turn 
enects eiiiciency oi pump, ihere is an excessive clearance in the lorkec 
enc (-J') to accommodate piston roc. This also results in excessive lateral 
ply oi the piston thus resulting in uneven wear oi leacher bucket, inner-
surface ol cylinder. This clearance shoulc oe recucec to l / l f . rJuts 
get loosened and drop o i l , bolts gets sheared. U~e ol be.t'T Grace 0 . 1 . , 
reducing clearance in holes > use oi ordinary h.S.pins t»r cintercd pins 
i.isteac ol bolts anc nuts, shcld remedy these, oeie.cts. !-. copper or bronze 
boiohing to holes is pre!erred but costly. Uhangin^ the xulcrum Irom 
pumphcDd to punr—booy tho.'lc r'cuce the slackening ei'iect on bolts anc 
nuts iixing head to pump bocy. 

(vij.) Base, plate; 

3ase plate provides seating oi the. ilapper and hold i t tight with the. 
pun;p-x>c., to prevent leakage of air pi iron; outride, when pumped. This 
requires good linishii-.^ lor seat in the base, cotton; rim oi pump-body and 
tght f i t t ing oi bolts anc nuts. The cleearance in holes lor inserting 
bolts should be minimised. 

(viii) 0£5.2P..t:-2£. (Q3£k£I. £2S) 

These are s^nerally mace ol l la ts rouncec at lower end lor threadia0. 
to connect to plung'r assembly. Threads are not cut to lu l l depth and 
threads wll b- poor because the. iron has been reheated to rounding at 
end. Hence it is b~tter il round rods ( i" ciaj are used instead oi i la t 
iron. 

(ix) 3olts_£. Nuts; 

There are lour sizes oi 3olts anc nuts used viz . , o^1' x •k.'', '6
U x fc", 

*"J' z •.*' o r 3/^'> SA" x Zu I 0 r connecting, hancle. to lulcrum, handle, to 
plunger rod ax eye, base to body, valve weight to llanper leather 
respectivelj• . I'^ere iB excessive tolerance in holes through these are 
p-.ssed resulting in uncesirabl- Hy anc minimising rigidity oi l ix . 



18 

This causes s l acken ing oi b o l t s anc nuts ana l a l l i n g o i l ' , shea r ing 01 
bo l t s e t c . Fur the r these are. not provided with standard t h r e a d s . Use oi 
B r i t i s h s tandard threads reducing to le rance in holes to l / l b 1 , to l/3<.' ' , 
use oi to.3. pins ins tead oi. b o l t s anc nuts to connect handle t o rulcrum anc 
reducing g3p in th c iulcrum are some oi the sugges t ions to improve the 
condi tand . Check nuts or jam-nuts may a l so help in reducing blackening 
e i ' i e c t . 

l.<-.<c.l.<i:. l£istal laj t iprv pi Sha l lov v e i l type, ha no-pump: 

ih" hanc pump is i n s t a l e o above j^eefei4 anc i s d i r e c t l y conn-ctec to the 
t u b e v e l l . The base oi pu:v,o hat a threaded hole 01 1-" d i a . Hence a l l 
sha l lov t u b e v r l l s oi 1_1' can be c i r e c t l ^ connected. The tubewel l pipe 
should p ro j ec t above grounc by about one l o o t . Betoie ' i n s t a l l i n g the 
pump, i t should be clement I ' d to check a l l p a r t e . The plunger should oe 
l i t t e c with wettec lea th- r bucket oi proper s i z e anc- should be lowered 
i n t o pump-cylinder with tn~ p o p r t t valve in p o s i t i o n . Th~ i'lappe r -valve 
should b-~ placed in proper p o s i t i o n in the base p l a t e . The pump-bocy- with 
the nlunger in p o s i t i o n shoulc now be mounted on the base p la t e anc l ixed 
to i t by mfana oi bo l tc and n u t s . The pumpbocy with the ba se -p l a t e should 
then be e n r c t e d over the p r o j e c t i n g u . I . s u c t i o n pipe (tubewel) ana- the 
base screwed o^i ifc to i t proper ly t ak ing care not to damage the th reads 
or making a wrong th read , xhe pump shoulo then-be f i n a l l y tghtened to 
suc t ion pipe by holding i t with chain wrenches co t ha t the- j o i n t a t the 
base -p la t e id a i r - t i g h t . The pump heac should aov; b- i i xeo by means ol 
bo l t s and nuts and the handle a t tached to the oulb eye 01 the plunder roc 
and iulcrum by mcans oi b o l t s and n u t s . Cons t ruc t ion oi a concrete. 
p l - t i o r m alround thoulc be cone beiore i n s t a l l i n g the pump. In order t h a t 
pump c. o-s not r a t t l e with us- the pump b a s e - p l a t e shoulc be l i imly iixeci 
on s concrete p e c e s t a i around the suc t ion pipe oy means 01 lounca t ion 
bo l t s anc n u t s , This r equ i res a d d i t i o n a l ^-b holes in the base -p la t e 
i o r loundat ion o o l t s . 

§£ § I$J-J?ii_ E.UP25 

10 s t a r t the pump i n i t i a l l y i t r equ i res pr iming. Push the p lunger 
to lowest p o s i t i o n , l i l l up the c y l i n d e r with c lean water , c l o s i n g the 
mouth 01 the .spout b,, bant , work the handle s e v e r s ! s troke6 to suck out 
a l l a i r in the tube above, the v-at^r t a b l e , i-lov mtissuzx&iis. take out the 
hand trom the spout s t i l l i or king the hancle , water ;-. t a r t s coming out 
oi the spou t . I i no water l lows even now, i t means an a i r l eakage , o r 
l e a t h e r bucket not properly svr-ollen t o give a n a i r t i g h t l i t i n t o «3ta&i. b a r r e l . 
Check ba^e pa p la te connection t o tubewel l i o r a i r l eakage , check l e a t h e r 
valve l i t t i n g and locate, the t r o u j l e and se t i t r i g h t . The pump i s now 
reacy l o r Use. when a pump i s not usee i o r long time or when the re i s a 
leakage i.i the i l a p p - r v a l v e , priming h^s to b- repeated as the water 
in the pump body w i l l hav7 e i t h e r drained dov.n to the tuo~ or e v a p o r a t e c . 
tfillagers as" any water i o r p r i c i n g the punp anc swel l ing the l e a t h e r 
bucket which may lege t o contaminat ion. ! ; ;provised pump designs obvia te 
t h i s proolem. A leak prooi l oo t valve w i l l rec uce the n red i o r r?.peat"o 
priming except vb.- n newly i n s t a l l e d . 

l.<c. <••*.. lfep-wej.1 type__iaand;-purop: 

..hen the pumping water l e v e l in the v e l l or tuos.vell i s b^low the. 
p r a c t i c a l suc t ion l i l t , i t i s necessary to lower the pump i n t o the wel l and 
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t h i s r equ i res use oi aeep we l l t^pe hand pumps. The pump elements namely 
the ioo t -va lve and plunder with plunder valve are placed in a separa te 
c y l i n d e r ca l l ed Pi i rprPi ' l ince j oi 13"-48' ' long and diameters ranging 
irorr, ^ ' ' t o 41 , . The cy l i nde r i s suspended in the i .e l l on a s t r i n b oi pipe 
ca l l ed the o jop_pipe . Tar crop pipe is the o ischarge l i n e oi the pump. 
The p_lun_i_er i s a t tached to the lower end ox ^ to 1" c i a purnprjSS. o r £J-£%..r2£L 
oi s u i f i c i e b t length to r^ ich a l i t t l e above top oi w e l l . The pump-roc ano 
plu.iger rod are mace to work up ant cown in the c y l i n d e r by tiie pump hcac 
by co Mi"cting .he u];-;.,~r e^d t i e roc- t o the handle oi tne pump heac.Tne 
Cyl inder which is genera l ly mace oi b rass i s located below the working 
wat^r tab le at l e a s t 4-5 i'~et below, to keep i t always unoer suoergec 
condi t ion ki. i n to work with a pos i t i ve s u c t i o n . The s i ze ox we l l - cas ing 
should b" l a r g e r enough i o r easy lowering oi the pump c y l i n d e r . A *zu 

c ia Cj Under i t r quired at l e a s t -v 3 r f
, : o r 41' cas ing d i a . Hence a t u b e v e l l 

or Bored-wel l , sholc be. a t l e a s t 4" c i a upto the l e v e l a t whicn the cy l i nde r 
i s l o c a t e . Th' d ia oi t uo"v~ l l can be recuceo to even 1J' beyond t h i s 
dep th . In sancy anc clayey b p i l , v e i l has t o be. casec upto t h i o dep th . In 
rocky s t r a t a , e a t i n g i.= provided to the e n t i r e depth oi co i t s o i l . The 
i n s t a l l a t i o n c rav ing oi both shallow wel l anc oeep we l l t„pe pump are 
given in Appendix fcfcxxifick. 

1 . *,. <-. <,'. 1. Par ts_ oi^ a_ deep_ v.z 11_ ty pe_ Ha ncT p ump! 

Tne e s s e n t i a l p a r t s oi a deep wel l haati pump a r e : 

i) Pumn-cylincer 
i i ) plunger assembly 

i i i ) Check valv~ 
iv) Lrop pipe or educator pipe 

v) Pump ro te o r t i e rocs with loc-coupl ings 
v i j Pur.p hesc j 

v' i i j 'i.ir-chantr r ( o p t i o n a l ) . 

i ) Pumprcyljnder or 3 a r r e l . 

Cyl inder body i t made oi brass or C . I , with brass l i n i n b . The ins ide 
c ia oi cy l i nde r and thP s t r i k e det rmines the capaci ty per s t r o k e . An 
3peroxip ;ate iormulae which can be appl ied to cVtcrrdne pir.;p. 

S^P5P.i$y.iil. kallons_ per^ hour i o r fc1' s t roke = (±pi.ip„ln£hes}*X£tToke^prrjv.Ln» 
in ca_e oi ssg le a c t i n g . c y l i n d e r s . 

i o r a normal s t r i k e oi 40/mm anc a s t roke length ox t , c . Tne c a p a c i t i e s 
i o r d i i x . s izc^ are as l o l l c w s : 

I . L. oi c y l i n d e r <.u '^^ 3" 3 J ' 41' 
Gal Ions/hour ('The o) 160 i,50 3fcO 490 b*C 
Su i t ab le i o r 4" 41' 41, &" d1' 

3orewel l s i z e 
Lrop pip<- ciz^ 1 : " 1; " 1 . ' ' I t " *.'•'. 

The o v e r a l l - l e n g t h oi the Cyl inder va r i e s irom 14" - 4b" depending 
on s t roke length and type oi plun, e r s , l oo t valve usee -iac. the number oi 
buckets useo in the pa p lunger . 

i i ) £ l u 3 iP r . i i ^ s rmbly : 

The p l u n ^ ' r assembly i s s i m i l a r to what has been desc r ibee uncer the 
sh.allow well type hand pumps. A plunger yoke with a l o i l o w r r ano spacers 
h o l e s <c-3 l e a t h e r buckets i o r providing water t i g h t n e s s . 
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ip£ _£IuP££ v. y3lit: 

Poppet type o r b a l l - v a l v e t,,pe va lves a m usee , ihe poppet rnoy be. 
01 t3-°jtii?£-ty-££. o r <iiuck c los ing s p r i n g cushion Pi>P£^t_ valve.. 

( i i i ) OJieck^valyeJ 

This i s a l so a poppet tvp-: or a 3 a l l - v a l v e ty pe v a l v e . Poppet may 
be igc"c v i t a ru'ooer. xa~ valve i t nolo in plac- ov a b iass-cage which 
a l s o holes the. valve sea t i irmly in p o s i t i o n . &&.*&& Action oi v-ilve. i s 
always perpenc icul- , i r i s i n g c l e a r ox sea t at each stroke" tnu~ c l e a r i n g 
i t s e l f oi a l l i o r e i ^ n substance. . S a l l v a l v e s in oota Cises w rre lormer- ly 
meoe. oi J r o n z e , h y e r ' s anc .BW in the des ign developed bj •-.ii3 the v a l v e -
sea t i t H.L.h/n 'opione sac o a i l i s made 01 nyion. 

i a b l e 
Lijnc ns_ipns^ pi:_ Sin^le^ "Act ing_ uy l i n e e r 

Ins ice Lia Overa l l length Capacity u n oe Uoec Lrop 
ano length oi c y l i n o e r l o r ha- stroke, gap. in v e i l c i a pipe 
ol, s t roke poupl; lfPJhf.r -_..._,. -._. .>PSP-i~£.. . . . . . -i?^?f-„i-i!£l?.r 

p lunger . 
^ " x l O " , 16 0.«13 4 1-̂  
3" x 10" I D 0.30b <** lx 

.'• x 10" I t 0.417 5 ljj 
v x 10" I t 0.5*4 & • i . 

j ingle, l e a t h e r 
p lunger . 

<.v,'' x b1' 10 0.1..8 ' 4 l-v 

3" x b" 10 0 .18* 4 2 l-t 
S^1' x b" 10 0.i,50 5 1^ 
Sx 41' x b1, 10 C.3i-b b <-

( iv ) I r o p - p i p e : 

uene r a l l y oi u-alvanizec i r o n , i o r £pen_Jtjpe_ cyJLijiaej-, orop pip^s 
are oi the tame sii .e at pump-c^ l a c e r which enables withdrawal oi p lunger 
assembly i o r r e p a i r without p u l l i n g out th~ crop p i p e , i o r cLosea^t^-pe 
° i $y2-?22:£5j the. drop pipe s i ze i s advantageously recucec as i n c i c a t d 
infca in the. t ab le above. The aav.n^age being l e s s weight oi pipe, suspen
s ion anc l e s s c o s t , x'ne cicacvantage being the e n t i r e l i n e oi pipe should 
be withdrawn irom the borewell to at tend t o plunger r e p a i r s . 

Pipe ib a t tached t o c y l m o e r by a reducing c o J l a r anc. a t the t o p 
connected to pump heac . Al l j t c iu the pipe l i n e should be gij^t. i^ht, 
ono water_t" i^ht . 

(v) £ump-^tie_ rode: 

ue a u r a l l y oi Mile s t e e l o r haaid wooo. hcc tangu la r o r . octagonal , wooc-rods 
hav7 the advantage oi l c s s weight anc thereby l e s s energy t o dr ive i t up 
ano down. M.S. rods oi -£ - 1'- i l e a t s o r Kre&ste* with hexogenal M.S. r o c -
coup l ings are most commonly Uc.ec. Pipes can a l so oe used ins tead oi'.' r ods . 
In case or pipe rods oi long l eng th , i t i s necessary to use ^ i o e . c o u p l i n g s 
a t every* 10 i e e t t o prevent buckl ing oi p ip - on i t s downworc s t r o k e . 

http://Uc.ec
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(v i ) Pump-He ad; 

The main f ea tu re oi pump-head i s thr- a c t i v a t i n g mechanism fo r 
impar t ing r e c i p r o c a t i n g motion to the pump-rob. Ever since, hanc 
pump toas dev ised , va r ious designs have been used i o r t h i s purpose . 
The most com-'oh mechanism ic a lejver-$£J~.bJi£2£3> as described under 
shallow wel l type. pump. The pump-hanglc_ forms the Ij-vej'^arm with the 
fulcrum in the middle on^ end i s aaspl-^k coupl~d to pump rod anc 
o ther eno oeing f r ee wh-Te energy- is a p r l i e c by the hanc. Since the 
movement oi l i xec end t a x ' s the to rn oi a curve , cif iere.no designs 
ate Uo^c to change the piston_ oi . fulcrum i u rjLi so tha t the xixed end 
with ten pump or t i e roc 'moves a lo s i v e r t i c a l , A caaa common t^pe oi 
t h i s a r r a n t ' ;.':~nt i s a coudle fulcrum wit.: j u i c e s i o r pump r o o , whooe. 
d e t a i l s axe shown in f igu re . r r i e h a r t l a t e r a l movement i s min i 
mised by providing a ^ l i : ^ o j u s t i n g rjJlcrum (LpEkisi) an(^ arxpauuc a 
p a i r ox o_t?u<c_ ^uioe^ r o c s . kany manufactures in Incia use t h i s c e s i b n . 

(v i i , i i r?; c ha rnb". r s ; 

inc lud ing 
All r e c i p r o c a c i t y pump'Jmcuaba^ hane-pumps operated to d ischarge 

uncer pressure to an over-head tank or a d i s t r i b u t i o n l i n e r e q u i r e s 
an air—chamber to smothem out .pulsa t ion oi pressure anc procuce an 
even t i s c h a r g e . The a i r or compression chamber i s s ' t e i t h e r on top 
of pump-heao'of to one ' s ide on the spout l ead ing 10 aifecharge l i n e . 
•-•h"n water i s lo rceo 'up* i t compresses the a i r which in t u rn fo rces 
the water out in a s teady s t ream. The capaci ty oi a i r c^amoer should 
be. a t l'-.ast 4-6 times the d ischarge per s t r o k e . 

l .i .<,.«,.<,, t/.pmrnereiglly_§vaila^ble^Hanc^pumps anc^_thfJLr_cc.iec_tc: 

The fol lowing pumps manufactured in Inc i a are 01 t h i s des ign : 

1 . kayers hand-pump 
'&- Narmada '' 
3 . Peon Hand pump 
4 . kahasagar hanc-purar-
5 . F a t e l pump 
fc, 3IS0G 

k~±£.£i.£.' noticed in these pumps a r e -

(1) 3rf_a ka £.;. _ pt_ ha no le_; 

Hancle i s mace of low grace L..C..L. which, isJpjj . t t l£ anc b reakab le . 
As the v i l l a g e r s u=r th T hancle roughly , th-y break the handle qu i t e 
often r , 2 . handle wih spl ic^ l|'__ci.3_ at pump roc encj ano tubula incep t ion 
fot\ i r r e - r n c _ pi';".yr_nts. breakage . 

(*-) §i?£arip£. oti_ Funpj rod; 

--1' t h i ck r e c t . s e c t i o n pump-rocs s h ' a r o i l a t the connect ing point 
with the handle . IT t h i s i s changeo to l1' c ia c i r c u l a r s e c t i o n 
throughout breakage i t minimised. 
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(3 ) • S3- trmi&LM~J£>2£2F<? rr ra? ? 

Lue t o unscrewing a t the coupling between plunger rod ano pump-rod, 
the plunder s l i p s i n t o c y l i n a e r . I i the p lunger rod i s welded t o coupling 
and int roduce a checknut at the o ther end, t h i s i s p revented . A Universa l 
coupl ing i s b e t t e r . 

(4) The d u b l a i i s ol C . I . which i s b r i t t l e anc thus b reaks . M.S. a l l o y may be 
used i o r b e t t e r performance but i t w i l l coct nore . 

(5) The coupl ing i t s e l f i s w^ak.l. i th ±u t h r e a d s . Ins tead use 01 a 5/(3'' t o 
•fc'' reducer coupl ing i s recorded . 

( t ) The pump head has a b a s e - i l a n g c which i s 1'itted 13 the. concrete 

p e d e s t a l . I t i s b e t t e r to f i x the base flange t o the Tubewell c a s i n g , 
c o n c e n t r i c a l l y which ensures l o c a t i o n of pump c e n t r a l l y to the w e l l . For 
t h i s the pump-base flange should be threaded i n t e r n a l l y and the c a s e i n b 

thread ex termal ly to tha t the two can be p o i n t e d . I'he orop-pipe which i s 
hanging in the wel l should then be held by an a d d i t i o n a l at tachment to 
prevent i t s s l ippage in to w e l l . 

(7) Thrre are th ree pins attaching handle, t o i l ange and handle t o Lubla i 
anc handle to pump-roc, which wear-out and requi re replacement qu i t e o i t e n . 
u»M. busfainps or r o l l e r bear ings to these pins reduces wear of p ins but c o s t l y . 

(8) The c y l i n d e r f i t t e d wi th a brass-mesh s t r a i n e r a t the bottom pax prevents 
en t ry 01 s t l t and sand i n t o c y l i n d e r , when i n s t a l l e d on wel ls without 
s t r a i n e r s . 

1.<,.<,.<;.3. Gf.ar_ mechanism: (J3li.wala.Fumg): c o n s i s t s of a coff-Rear assembly 
as shown in the Figure . The handle i s connected to a £0£7^car, which 
matches with the t e e t h of a r^ck f i t t e d on to top 01 pump-rod. Movement ol 
handle moves the Cog-gear and push ' s the pump-rod in opposite d i r e c t i o n . 
The d e l e c t of t h i s type of pump-trad i s the wear t e e t h in g e a r s , Unless 
wel l l u b r i c a t e d . 3ut v i l l a g e r s do not apply l u b r i c a t i o n r egu l a r ly 
hence gears wear out in a shor t t ime . 

1.«..*..Jo*•!. |^ElL!l£.3d_with_cJ^ (AFPRO PUhi") 

In t h i s mechanism the handle i s connected to the pump-rod by a chain 
and i s operated over a bracket wi th g e a r s . The ooera t ion 01 the. pump i s 
i s d i f f i c u l t as i t i s d i r e c t l y pul led by the chain w_it.hp.ut_ anyr mecfaan^cajL 
l£y jujlSiaiL • The s t roke length a l s o i s not more than 3"-4" and as such the 
d ischarge w i l l 'not be more than k.OO-k.50 g a l l s per hour . 

1.«..<..<;.5. Pump_ he ac i with whe e l ape crapk-s haf t (Maya 3 i n b l e Wheel or aouble 
wheel c i r c u l a r hand pump). 

A s i g l e wheel or double wheel -is mounted on a hoze. s h a i t , a t the cent re 
ol which i s a crane s h a l t . By r o t a t i n g the wheal in a v e r t i c a l p l a n e , the 
p i s ton - rod connected to the crank i s moved up anc oown. The s i n g l e wheel 
pump i s having a very la rge c i r c u l a r wheel and i s d i l l i c u l t t o opera te by 
women and c h i l d r e n . The double wheel a l so causes l o t of s t r a i n as the person 
has t o move along wifah the handle for opera t ing i t . This d ischarge i s a l s o 
low. Fu r the r l u b r i c a t i o n of bearings i s gene ra l ly not a t tendee t o by the 
v i l l a g e r s . 
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1.2.2.8.6. Combination hand and power^pumg: 

Myers double-gide handpumpa arc also proviccd with -g-1 HP e lec t r i c 
motors so that they can also be operated by e lec t r i c i tv where available. ' 
The root or operates a gear through belt dr ive . An eceni t r ic cast in tegra l 
with th<" gear operates the part through a rocker arm and connecting l ink . 
The g^ars and pinions ar*~ enclosed in an o i l bath. This unit has limited 
use in rural areas ac major part oi rural areas ar r s t i l l not e l e c t r i i i e d . 
Further such units require , bringing power line to the spot anc i n - t a i l i ng 
control equipments such as s t a r t e r , no load anc over load r r l ay~ , etc anc 
automatic control . 

1.«..«.. 2 .7. Instal lat ion^ ox , Leep-well type_ haino-pumgs; 

Prior to ins t a l l a t ion oi pumr, the lollowing checks shoulc be rr.ace: 

1) Lepth to water level in the borewell anc the anticipatco lowest 
water level to decide on the. location cepth oi purnp-cylincer anc the length 
oi drop-pipe and pump rod required. 

&) Ii information is not already available in the v r t i c a l i t ^ ol the 
bore, i t shoulc be checked, whether the oore is s t ra igh t anc i i not whether 
the d r i l t is within permissible l i m i t s . i"or t h i s purpose a plumb bab oi 
cia about i-"' less diameter than the I .L. oi casing of well with an eye. at 
top centre to which a s t r ing i t attachec is taken. Suspe.no.ed the plumb-bob 
from a tripod- with a pully at a height oi 10' above G.L. anc Centre i t 
correctly over the centre oi casing. Lower the, bob bv 10' and measure iht 
c r i i t oi the s t r ing iroir; the Centre at the. top ol casing. Let us say i t hat 
drifted by -|M. I t means the well is twice the amount out ol perpencicular <,", 
Lov^r another 10' and measure d r i i t again l e t us say the c r i i t is -g-" now. 
I t me ens the well i t 3 times th" d r i f t out oi p ' rpencicular i . e . 1^". 
Continue measurement th is wâ  determining slant ol the well by multiplying 
d r i f t oi chord x 1/10 the distance oi plumb irom the f i pulley. I i c r i i t oi 
chore =1" at 100' depth j.rorr Pulley. Then slant oi we. 11=1x1/10x100=10 inches. 

Q..._, 
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General ly speaking except in d i s t a n c e s oi more than isOO' a d r i f t or 
s l a n t of 3_ j.nc hes_or_ l e s s per 100 f e e t i s considered t o be 01 no conse
quence and a " d r i i t oi " f inches t o 100 f ee t i s considered unces i rab le ana 
l i k e l y t o cause se r ious pump'trouble- un le t s the wel l i t much l a r g e r than the 
pump-cylinder. The common t roub le i s whipping or pump-rod'e-hearing ol roc 
gt c o u p l i n g s . 

3) Check pumr-cyl incer l o r proper working ol o l u n . / r valve anc check va lve . 

4) Attach x i r s t l eng th pump-rod t o t h ' plunger through the top cap a t t a c h 
l i r s t l eng th ol drop pipe to the c y l i n d e r assembly (the pump roc leng ths . 
should always be chosen s l i g h t l y l a r g e r than crop pipe l e n g t h s ) ; 

5) Clamp a pipe holcing clamp n-"ai the upper end oi the drop p i p e . 

6) Lowrr the assembly s lowly i n t o the casing oi we l l holding t i g h t l y by 
wrenches. 

7) Suoport the drop pipe on the. clamp o v r the casing (The clamp length 
should be more than d i a oi c a s i n g ) . 

8) Attach second length of pump rod t o the coupl ing oi 1st l e n g t h , t i g h t e n 
f i rmly by kochi wrench. 

9) ".ttach second length of drop pipe to 1st l eng th and f a s t e n t i g h t l y . 

10) Clamp a seconc p ' j i r a. clamps t o <-nc, l ength oi crop p i p e , relen.se the 
bottom clamp and a l lov the second length oi pipe anc pump rod t o lower 
i n t o cas ing t i l l i t is supported by the top clamp on cas ing . 

11) Repeat opera t ion t i l l the required length oi drop pipe, i s added fco as to 
lower the pump cy l i nde r to the l e v e l required having a t l e a s t 5 ' of water-
above the cy l inde r and the drop pip- p r o j e c t s l ' - « , ' above c a s i n g . 

1<&) .Utach crop-pipe t o a combination base - f l ange r 

10) .'.ttach pump-head base to the i l ange one I k the pump heao in a 
concrete pedes t a l by b o l t s and n u t s . * 

alt^rjiately_ 

- f ix . - the base-f lange in concrete p e d e s t a l around the casing anc f i x the 
base oi puro heao to the bo re v e i l cas ing by a Mi), threaded j o i n t . - I n s e r t 
s u i t a b l e r u b b ' r packing to make the. j o i n t water t i g h t . In i s . gives a b e t t e r 
concen t r i c alignment oi pump head over t h r b o r e v e l l . .. 

I t ) Connect pump-rod t o the hand le . ' •« 

The pump is now ready t o u s e . L e t a l s oi i n s t a l l a t i o n are shown in F ig . 

1.k,.«j.<,.8. Li_miti..n£_size oi drop pipe? 

The d iameter of crop-pipe determines the weight ol water to be. l i f t e c 
aga ins t the. net head of pumping. Net head i s the t o t a l depth from the centre 
l i n e of pump spout to the top oi pumping wat^r l e v e l minus the suc t ion l i l t 
which a t n i p h e r i c pressure can s u p p o r t . 

For example, if the pumping water l e v e l i s 1*5 fee t below the pump tpout 
end atmphere pressure suppor ts <;5' of water . The net h e a d . w i l l be Iis5-i.5=l00 i t . 
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The water in 100' of k." drop pipe would weigh about 137 l b s . To t h i s we have 
t o ado the weight oi puirn r o c . •$" M.S. roc of 1^5' length weighs about '150 l b s 
water d isp laced by pump rod weighs about 17 l b * . Net, weight=137+150-17=*70 l b s , 
which has to be l i f t e d to get the water out or the spout . I l we adopt a l e v e r 
r a t i o of / ':1 to the handle i . e . in a t o t a l l eng th 35'' o i a hancle the fulcrum 
is 5!i iron-, the pump-rod enc . .1 person w i l l have t o apply an energy- equal to 
fo70/7 = S3 lbs through a d i s t ance oi 100 i t i . e . 3800 I t - l b s . This i s not too 
bad. 3ut if we i n c r ' a c " t ' v c i a oi drop pipe to 4" th- w i g h t to be l i l t e d 
•..•ill b ' S7 I J O .,hicn i s ou. oi ques t ion l o r an average person to operate the 
hand le . Sour handles are made to change the l eng th oi s t roke 6 ,8 ,10 inches 
by s e t t i n g the hinge pin in th~ f i r s t , second or t h i rd hole oi the hanc le . 
This would change the l eve r r a t ' s a l s o , inr range ox l e v e r - r a t i o shoulc be 
5 ' 1 to 1 0 : 1 . The drop pipe s i ze should- be normally I t " to l-g" ^nd not exceed <&'' 
for h .̂;.;h l i j ' t j . I c r shallow l i l t s below 60 f e e t the. crop pipe size, coulc be 
increased to s l i g h t l y above cy l inde r s i ze so tha t cy l inde r ano drop pipe coulc 
be permanently se t 'in the wel l and whenever any r e p a i r to punger assembly 
check v?lve i s required they can be drawn out through the drop pipe without 
d r a i n i n g out the drop pipe khz. ano the- c y l i n d e r themselves irom the wel l 
cas ing as required when cy l inde r i s l a r g e r than crop p i p e . 

L k . ' d . 3 . 55 : lec t io^ of^Pump: 

The proper s e l e c t i o n of a pump f o r i n s t a l l a t i o n on a wel l involves the 
cons ide ra t ion if s eve ra l f a c t o r s , Some of the important f a c to r s which are 
often n~glectec meri ts d i s cus s ion h e r e . 

The f i r s t f a c t o r t o be considered i s X^.lc_j?-i_ w e l l . I t i s a f a c t o r Oiten 
overlooked in pump s e l e c t i o n for smal l wells p a r t i c u l a r l y waen adopted l o r 
power pumping. I t is obvious tha t th- capaci ty oi pump Discharge should not 
be more than ' h a t the wel l can y i e l d . i aximum wel l y i e l d s are t o be d e t e r m i 
ned by a FumpinG T r o t , i o r small wells p a r t i c u l a r l y these hameosec by hanc-
pumps, t e s t pumping ne-d not involve more than pumping of wel l a t a s p e c i i i c 
rn te ( i o r hand pumps with s ing le a c t i n g plungers 5 gpm) or a s e r i e s oi r a t e s 
for a period oi time in excess of the l ike ly s e rv i ce requirement . iuaP recorcs 
oi the t e u t enn be m-.rd t o determine etir. s p e c i f i c c a p a c i t y . 

In he. id-pumps v;h~re the re i s no s p e c i f i c rate, of Dumping nor v. pec i t ' i c 
period oi numpin.-'j t ' r ;>•••., ' : c n while in u.e v _ l l _e _j: b l i g i b l e . However the 
seasonal l i u c t u a t i o n in water t a b i c should be s tud ied ano the lowest water 
l e v e l dur ing the ye^r should be determined. 

If tfr~ depth to lowest water l e v e l from ground l r v e l coesnat exceed 
the permiss ib le suction_±iit_ choice of pump w i l l be a surface o r shallow 
type Sar.J p:;;~r:, I i o . i r r v i s e the c >pth oi lowest water l e v e l dur ing the yea r 
goes below suc t ion l i f t , a deep-well iiiLfc.-ihaaec type hand pump should be 
se l ec t ; c . In chosing 3 surface type hanc pump, no o the r design c r i t e r i a 
need be considered as most of these pumps give a d ischarge oi 3-5 gpm anc 
any brand which has a s a t i s f a c t o r y performance could be usee. 

In ca.-e oi deep well typ - hand pump, the s i z e of pump c y l i n e c r , s t r o k e 
l e n g t h , cepth at which cy l i nde r assembly is l o c a t e d , s ize of c rop p i p e , 
s ize oi pump-roc, these should be se lec ted as ali '^aoy c iscusseo in the. 
preceeding paragraphs . Crnem! i.y a cyliider s i z e of <,v,-6-2

u c i a , a s t roke 
length oi 3"-10", ana a drop pip-- s i ze oi l r ' 1 - 1J'} p i s ton roo ox -4" - l'1 

cia should be s u f f i c i e n t f o r l i f t i n g from depths upto *u00*. However, i o r the. 
given l i f t , ano a normal manual pumping r a t e of <;5-30 b t rokes /nu r and a s t roke 
l r n g t h of S'^IO1 ' , clr:ck shoulc be mace whether, the chosen c i a oi drop pipe 
i t l a rge to cause excels s t r a i n on the person . I i s o , the drop pipe size-
sck.nlc: should be reduced not to rx.c-cc an energy' requirement oi 30 lbs anc 
with a l e v r r a t i o oi 5:1 to 10:1 fo r the hand le . 



iJ6 
Among o t h e r f a c t o r s t h a t a f fec t the f i n a l s e l e c t i o n cos t oi pump anc cost 
ol maintenance, r e l i a b i l i t y oi the. maintenance s e r v i c e , a v a i l a o i l i y ol 
spaces i n t e r changab i l i t , / with o ther brands a l r ' a c y in use , are important 
c o n s i d e r a t i o n . 

1 .k . i , . 4 . £ani tary_ Prp tec t ion , oi^Punrg_Jnstal^tions_: 

( l ) Choice of pump-head should be such tha t i t coes not allow any 
contaminat ion 01 water in the pump o r th~ tubewe11, by hanc, c u s t , r a i n , 
b i r d s , i l i r s ant s i m i l a r t o u r c - . The s l o t t e d pump heacis tops a r open t o 
contaminat ion . T.'r as - oi ruunc pump rocs ( P i u n ^ r rods J with a s t u f f i n g 
box surrounding i t provides reasonable p r o t e c t i o n aga ins t contamination 
-slthough t h i s o i f e r s g r e a t e r r e s i s t a n c e for the movement 01 rod up ana down. 

(<-) The pump-base, shoulc b-e 01 such ces ign as t o f a c i l i t a t e a watcr-prooi 
s e a l with the v e i l ' c o v e r or ca s ing . The pump base should be oi a design to-
serve5 -a-two .folc puicpaare. F i r s t t o provide a means 01 &ak£ suppor t ing the 
pump on the--well cover or casing top and second to p ro t ec t the. well opening 
or cas ing top-. iron the entrance ol contaminat ing water o r o ther m a t e r i a l . 
The base should be 01 so l ic , one p l a c e , recessed t y p e , c-jst i n t e g r a l 
with the - body or threaded to i t . 

(3) Although priming cannot be completely avoided in case oi shallow 
wel l type pumps, a good loot valve Designs anc an a d d . non-re turn valve 
connected to drop pipe below pump-loot valve w i l l reduce leakage of water 
anc thus minimize need l o r pr iming. 

(4-) The pump shoulc be i n s t a l l e d on a concrete pla t form surrounding 
the wel l with a lead o i l d r a i n t o take away the spent water t o a soak p i t . 

(5) :i c ra iage 'around the w e l l shoulc be proviaed to prevent water 
logging surrounding the pUn,r,. 

1.^.<. .5. Kai^itenajice^f^Kjind.pjamps 

Small d iameter sha l lov t u b e v e i l s f i t t e d with handpump c o n s t i t u t e the 
bulk of the r u r a l water supply i n our count ry . But lack oi proper and 
prompt maintenance of these handpumps often poses a s : r i o u s se t -back in 
the v a t ^ r supply programme. Mul t ip ly ing tubewells with improper maintenance 
levies us t o n o w h e r e . I i a tub^we.ll, going out of o r d e r , i s not repaired 
i s ns good as n.;4: b r i n g there.. In f a c t to ac-icve. success in water supply 
programme an adequate and e f f i c i e n t maintenance programme i s impera t ive . 
The s a l i e n t a spec t s oi the maintenance of i-ancpurrps are presentee in the. 
fo l lowing pa rag raphs . 

1 • <..«,. 5 . 1 . Te.chnic.gl_ ospe ctj=: 

The ma in t enanc oi hand pumps can be c l ^ s s i i i e d u . x f r three- heads: 

a) i\ajor r e p a i r s v i z . , re s ink ing oi o e r i l i c t tubewcxis , ' 
b) idno i r e p a i r s v i z . , re pars t o the. suc t ion pumps anc 
c) Repairs to p l a t i o r m s . 

(a) l^.§ i n k i n&s 

The choknge oi s t r a i n e r o or leakage in pipes in deeper l aye r s c a l l s 
f o r r e s i n k i n g . 

i ) Chokage of s t r a i n e r is i nd ica ted by the y ie ld cropping down 
cons ide rab ly even when the hand pumpe i s in o rde r . .It t h i s s tage a back 
t h r u s t oi the handle i s exper ienced. F ina l ly the tubewel l s tops y i e l d i n g 
any wa te r . 
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The chokage of strainer is principally due to the fine sand sitting 
on the pores of the straining cloth and gradually blocking the strainer 
openings. The Calcium carbonate, formed, cements the sand particles and 
gives rise to a hard incrustration over the strainer. 

Experiences with simpl" surging such small cia, shallow and under
developed tube wells is ast& discouraging. Thus in such cases i t is/Tpull-necessa iy 
the pipe out, r̂  cone it in the strainer and reinsert the checked pipes or in 
a word resmnk i t . 

(i i) ^akat^_in_the_pipe indicated by mud or sa;;u coming along with the 
j water. The leakage may occur in the pipe or in the threads or the sockets 
••; • or jajsxa: pipes or at times in the strainer. The soil corrosion and high 
f HCOg content of the unc erg round water leads to leakage, i'he vulnerable 

points seem to be at the joints or the socket region. Remedy oi leakage is 
'.' re sinking. 

| Resinking process is carried out in three stages: 

' i) Lifting the pipe 
], i i) Rr-.coqditioned the strainer and/or- replacement of the corroded-
";': and resectable- pipes if required. 
'-• i i i ) Reinserting the whole assembly into the same or a new bore- depen-

i ding on local eond-it&ans. 

si (i) The pip^ in bimply pulled with an endless chain pulley block. 
The lift ing chain is tied with the pip- alter removing the hand pump;' 

'4 ano then 4 persons go on rotating the pipe in clockwise direction and 
'; thereby loosening it from the soi l . Simultaneously a techndal person like 

Tubevrll Mis try goes on piling th~ pipe out by operating the chain pulley. 
iaa In about a day or two the pipes are pulled out. 

Sometimes l i l t ing turns out to be very ci i i icul t cue to the pipes 
;. being jammed too much in the soil; so much so that the. pipe tears away 
; lr-riving the strainers and portions oi the pipes behind. In such cases 
'' efforts a r s t i l l made recover the retained pipes with the help of what 
.; is known as the 'fishing tools1 . Usually two typ~s of fishing tools are 

uced: 

l) Inside tap'r 
' <s) Outside taper. 

3oth oi these are made of hard steel and arc capable oi cutting threads 
to the pipes in thr hole itself. The base ol the taper is oi some dia, as 
the pipr anc can be fixec with the pip- that has come out. The oth/ r end 
gradually tapprs down to much lesser ciamet r and has threads a l l through. 
In case oi inside, taper such threads are on th-" outside surface 01 the. 
instrument.As th' taper a is lowered it touches the pipe or socket. It 
f i ts into th-" socket or the inside hole of the pip" alter cutting required 
threaos and finally l i f t th" retained portions out. 

3ut sometimes the insic^ tsp~r coz& not work wh<~n the socket or the 
pipe <~t\6 l r i t behind is cracked or the pip:" is torn not in the joint but 
in the other regions oi i t . In such cas~s outside taper is usee. The 
outside taper has in th" inside surface oi i t and i ts minimum cia is same 
as that oi the outsioe oia oi the pip' . The outside taper embraces the 
outside surfac- of the pipe or th' socket cuts thr'ao there and iirmly grips 
i t ; and finally thr retained portion is li l ted out. 
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i i ) Recondi t ion ing the s t r a i n e r i s c a r r i e d out in the. workshop. 
Appl ica t ion of heat melts the ' r u n g 1 , the so lde r ing m a t e r i a l ; and the 
ou t e r b rass cover and the inner b ra s s c lo th ox the commonly used c t r a i n e r 
3V separa ted out from the per fora ted base p i p e . The base, pipe i s f i l e d 
and c l eaned , a new 60 mesh brass c l o t h o r the ole one, cleaned a-new, i s 
srapped around i t and f i n a l l y th> p r o t e c t i v e brass sheet i s cleaned and 
wrapped round th- brass c l o t h . The whole assembly i s soldered t o g e t h e r to 
form almost a new s t r a i n e r . 

i i i ) R r - i n s e r t x n g fthe pipes a long with the recondi t ioned s t r a i n e r 
fol lows the sarrr procedure, adopted i n cases of s ink ing a new tube w e l l . The 
r e i a e r t i o n can be done in the. some bore or in a separate one. I t i t obviously 
more economical t o use the same, bore , but sometimes l o c a l cond i t ions neces s i 
t a t e t o us- a n'w bor r , However, expe r i ence , judgement, coupled with a v a i l 
a b i l i t y of iuncs should form the dec id ing guide l i n e s . 

b) M n o r r e p a i r s or r e p a i r s t o hand-pumps; 

The. hand pumps of the. tubewcl l go out of order on and oite.n because they 
are used by too many people , p a r t i c u l a r l y c h i l d r e n ; anc requi re , immediate 
a t t e n t i o n . The o r g a n i s a t i o n a l s e t up r a t h e r than t e c h n i c a l knowhow, which i s 
qu i t e s imple , i s more impor tan t . 

Exper iences a t Rural Heal th Unit and Tra in ing Cen t re , S ingur r evea l tha t 
a l l th" components of the hand-pump may need replacement . The maximum number 
of replacements i s in nuts and b o l t s . These get loosened due. t o rough handling 
and then l o s t . Improper iounding oi pumps may be responsible, f o r f requent 
loosen ing oi b o l t s . Next in th - l i s t are. l e a t h e r buckets and l e a t h e r va lves . 
These components a r r subjec t t o a grea t d e a l oi wear and t e a r due to c o n t i - • 
nuous movrments and t h r u s t and h 'nee t h e i r high irequency ol rep lacements . 
She o t h e r moving pa r t s l i ke p lunge r , p i s ton or handle ar~ made oi metals 
anc so t h e i r replacements ar" not too many. The s t a t i o n a r y components l i k e 
pumpbase , head and pumpbocy need a few rep lacements . When the y i e l d of a 
tubewel l decreases the punp i t sub jec t t o rough handl ing; and breakage of 
handle or p i s t o n roc: i s not un l ike ly unc-er such c i rcumstances . Table gives 
a datn on the a n a l y s i s of maintenance. 

(c) R£ jp^irs_tp - p l a t f o r m 

1.<;.*;.5.<.. Organis a t ioaa l , as pe c t s ; 4 

Jin e f f i c i e n t machinery under tak ing the maintenance s e r v i c e , a r e g u l a r 
and s t r i c t ch"eking anc s u p e r v i s i o n , and a proper recording system can only 
make a maintenance programme s u c c e s s f u l . 

The i i r s t th ing would be the r e c i p t ox information by the agency under
t a k i n g the maintenance job .This c a l l s f o r a quick and proper communication 
between the v i l l a g e r s anc the concerned agency. Ther~ may be a number of ways 
by which t h i s can be done. \< or ins tance • • i ) i: s k i l l e d or semisk i l l ed person 
may v i s i t each tub-wel l i n a v i l l a g e ana r e p a i r the nonfunctioning hand-pump, 
i i ) The v i l l a g e r s may c i r - c t l y contac t the department f o r the purpose , i x i ) 
The concerned personnel may contac t the v i l l a g e l e a d e r , s p e c i a l l y earmarkec 
i o r the purpose , ±$) The v i l l a g e r may wr i te in a ch i t oi paper the l o c a t i o n 
of the tubewel l going out oi o rder and put in the convenient p o i n t s ^ s ca t t e r ed 
a l l round the a r e a . The mxstry would v i s i t those p o i n t s , c o l i c t the 
c h i t s and r ' p a i r the tubewells on t h " s p o t , v) Local persons in each vi l lage. 
may b~ t r a i n e d a no they may k~ep th" v i l l a g e hand pumps in o r d e r . Ant many 
mor~ permutat ions and combinations may be t r i e d . But the bas ic i c e a would be 
t o sec how c o r r e c t l y anc how quickly the non-funct ioning t u b c v e l l i s attended t o r 
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Each of these and others may have the i r own merits anc demerits. But the 
ava i lab i l i ty oi funds and personnels; the extent oi: the- area; the v i l l age r s ' 
cooperation and the local conditions are required to be considered al together 
in r~commending© a right way. In Singur area the experiences through a l o n g 
period have lead th~ authority to recommend the method suggested in (iv) as 
above. Thr main advantage oi the method is the ±&g& lag time between the 
reporting and the repairing i s the minimum. The method suggested in (v) 
apparently is quite sound, provided i t is materialised properly. In fact 
the supervision part in the l a t t e r case becomes r a l l y too d i f f i c u l t . 

The type of personnels to be employed for the purpose may joe deserve 
some discussion in the context. A full,, ski l led tubewell n is t ry would be 
des i rab le . Persons specially trained for the purpose anc thus turning them 
to semiskilled labourers may be employed by the concerned author i ty . The 
numbT oi such miotries to be employed Would depend on the type and extent 
of area one the communication f a c i l i t i e s par t i cu la r ly during the monsoon. 
Multiplication of tubewell numbers does not play the v i t a l part in mult i
plying the tub-well mis t r ics . In iac t i t is observed that increase in 
number oi tubewells causes less s t ra in oh each of them and does not tangibly 
increase the t o t a l number of attendances required, and hence the work-loac. 

The other important a s p c t of the maintenance programme ie checking 
inc supervision without which the efficiency ano economy oi the programme is 
los t control of. The daily accounting system in which the .fie.Id worker 
should give a regular account of what hr did anc what materials he spent to 
his supervisory staff is e s s en t i a l . K.'gular checking oi the reports ano 
surprise checking of the c i e r i e a are also envisaged. Apart from a l l th is 
a regular f ield supervision followed by surprise field checkigg by a junior 
and senior supervisory s taff respectively SLHCC are extremely des i rab le . 
Some form of i'ield checking, however, is a must. 

1 .^ .^ .5 .3 . Recording: 

The l a s t but not the least is the. recording system, which is often 
neglected. An elaborate and eff ic ient recording system not only enables 
one to allocate th r correct funds for the maintenance programme- in the 
budget provision but also enabl 's him to right mat-"rials in right quant i 
t i e s in the right moments; on the contrary a haJpazarc ano inadequate: 
recording syst--r. I"ecs o.ie „o loose track 01 the. material used, the quantum 
of works carried out and the resultant incorrect planning coupleo with 
over or under stocking of mater ials . A proper recording system also acts 
as a mê ps for count"r-ch-"eking and provides f a c i l i t i e s to the top super
visory officers for specific inspections they would like, to make. 

Th- recording system followed at Singur is presented brief ly in the 
following l ines to act as an <=• useful guide line.The complaint c h i t s , to be 
signed by the vi l lagers a l t e r r- pa i r , are kept in a f i l e upto a specific 
period.^very day material-expenditure accounts from the tubewell mistrics 
are car recorded in a permanent bound repair r e g i s t e r . I t io th is permanebt 
repair regis ter that plays the most v i t a l part of the system and sa t i s f i e s 
a l l the advantages clntied for good recording. 3rs idet a 'Tubewell Re s i s t e r ' 
containing a l l par t iculars v iz . ,depth , d i a , s t r a i n e r etc of each tubewell 
"no also th" de ta i l s of re sinkings r t c in e-ach tubewell io maintained, 
•"part from thr two mentioned, a 'Tubewell, record card1 is also maintained to 
preserve th r fcaaJwm technical data for each tubewell. Such permaaents 
cards contain not only sinking de ta i l s but also the fu l l data regarding 
a l l minor and major repairs carried out to i t . These are vrry important perma
nent documents ano thei r usefulness is comparable to the family folders 
maintained at the h ' a l th cent res . . 
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1 . 6 . i . 5 . 4 . 3tp.rC-..^..^'i)?^?i1.0P.s 

.'; srcnll & tor- cip^br-" oi oceor.riioc'jtinti ot lnss t two to thrr-- >"arcf 

r^quirnr .rtt> 01 isp?r- p~rtc -inc. pip^s v/oulc br required wh:r~irom vr.'kl^ 
or bi-w^-kli- ifacu -t 01 r rquir~6 rn?t'rir>L= woulc tx: mac*. Th" workshop 
i ' ^ c i l i t i ' s ^rr' part icularly r--quirr.'G ior r~conbitioninij ot s t r^ in^rs 
?MO servicing thr lore- pur.-pt ut-~o ior re l inking. The workchop i a c i l i t j 
"*lso p rov ide ecop'--i!oi innovating "or improvising en jp^r^fc or str-iinrrfa 
in sor t ing out typical problr^s ^m-3noting from loc^l concitions'. 
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1.3. Disinfection of -/ells and Tube-wells 

'Water disinfectionprocesses involve specialised treat
ment for destruction or inactivation of disease producing (patho
genic) organisms, more precisely bacteria of intestinal origin. 
A satisfactory and universally accepted mstuou of disinfecting 
water which is not grossly polluted is chlorination treatment. 

Improper construction, 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 to rid the water of chemical con
taminants," treatment may eliminate some. 

be Contamination of well-water may also caused by one or 
more of the four probabilitiesi lack of or inadequate disinfec
tion of a well following repair or construction; 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 where the pump line passes through the casing. Sewage 
pollution of the well through polluted strata or a fissured or 
channeled formation. Added to these, instances.of using most 
inadequate casings too short in length are also no uncommon. 

When 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. 

/ells that have been newly constructed, repaired, altered, 
flooded 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 
repladed pump cylinder and drop pipe, and the walls and roof above 
the water line, where a basin is provided, should be scrubbed 
clean with a stiff bristled broom/Sbrush and detergent, as far as 
possible, and washed down or thoroughly sprayed with water follow
ed by washing with a strong solution of chlorine (containing about 
1 SO mg/1 of chlorine), A satisfactory solution, suitable for this 
purpose, may be prepared by dissolving either 3 oz. (about 86 gm) 
of bleaching powder or about 1 oz. (28.5 gm) of 10/° 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 
gm. of bleaching powder (25f°) available chlorine) and dissolve in 
50 litres of water. Pour the solution into the well after detach-
in^ the pump in the case of a tube-well. Replace pump and start 
pumping out water. Stop pumping when chlorine odour is percep
tible. Prepare another 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 distribution system, 
if exists, until the. odour of chlorine disappears. It is advis
able to return the heavily chlorinated water back into the well, 
between the casing-and drop pipe, where applicable, during the 
first 30 minutes of pumping to wash down and disinfect the in
side of the.casing in so far as possible^ A water sample may be 
collected for bacteriological examination after a day or two 
when all the chlorine had been removed, to determine whether all 
contamination has been eliminated. If the well is not pumped 
out, chlorine may persist for more 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. J*. simplified computation is given in the table 
below; 

QUANTITY OF DISIRFECTAJNT fffiQUIRSD I'O GIVE A DOSS 0J? 
50 mg/1 GHLORIKE 

Diameter of 
well pipe 
(inch) 

2 
4 
6 
8 
10 
12 
24 
36 
48 
60 
72 
96 

Gallons of 
: per ft. of 

Depth 

0.163 
0.65 
1.47 
2.61 
4.08 
5.88 

23.50 
52.88 
94.00 
149.00 
211.00 
376.00 

water: 
water: 

a 

• • 

Ounces of Disinfectant/10 ft. 
Depth of 

25/' Calcium Hypo-; 
chlorite*(Bleach-: 
ing powder) : 

0.04 
0.17 
0.39 
0.70 
1.09 
1 .57 
6.27 -
14.10 
25.20 
39.20 
•56.50 
100.00 

water 
70$ Calcium 
Hypo chlorit e** 

0.02 
0.06 
0.14 
0.25 
0.39 
C.56 
2.24 
5.05 
9.00 
14.00 
20.00 
35.70 

* CaCl (0C1) " " ' 
** Ca(0CL)?> also known as high-test calcium hypochlorite. 

A heap xeaspoonful of calcium hypochlorite holds approximately 
1/2 oz. 1 liquid oz. = 615 drops. 
1 U.S. gallon = 3.785 litres 
1 oz. = 28.5 gm. 

It should be well understood that disinfection is no 
guarantee 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 removed.. Until this is accomplished, all 
water used for drinking-and other domestic purposes saould first 
be boiled. 
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2 . 1 . Importance of excreta disposal; 

One of the basic steps towards improvement of rura l san i ta t ion 
is proper and safe disposal of human excreta , with a view to control 
the faecal borne diseases causing a large number of morbidity and 
d e b i l i t y . 

The absence of, or inadequate and improper excreta disposal leads 
to indiscriminate placement of human excrement with consequent promis-
cous pollution of s o i l , tanks, canals, r ive r , wells etc and thereby 
resu l t in: 

1) Increased prevalence of Ankylostoraasiasis and Ascariasis on 
account of so i l pol lu t ion. 

2) Increased prevalence of water-borne diseases e . g . , typhoid, 
dysentry, cholera and diarrhoea etc on account of contamina
t ion of sources of water suppl ies , and 

3) Increased prevalence of fly borne diseasedue to contamina
t ion of food by f l i e s which breed in large numbers and get 
access to excreta. 

In brief , improper or non-disposal of human excreta brings about 
i n t e s t i na l infections transmitted by faecal discharges of aick per
sons or car r ie rs by way or water, s o i l , f l i e s , food and soiled hands. 

Control-of above diseases steams from creating a ba r r i e r between 
the source of infection ( i . e . the disease producing organisms in 
infected excreta) and the susceptible hosts - human population. Such 
a barr ier would comprise of an arrangement that would not allow the 
infections from excreta to have access d i rec t ly to the human being or 
to one's food and water. The most sa t i s fac tory arrangement would be 
to i n s t a l sewerage systems which would carry the excrements away into 
a treatment complex. 3ut i t is just inconceivable for ru ra l India 
to-cay for economic reasons. The a l te rna t ive choice would b r to 
provide inc'ivicurj.I -a/jitary l a t r ines without L.V: ocwerage or water 
carriage system and thus human excrement alone the most dangerous 
contaminant, would be. cared for . 

2 .2 . Requirements of a sanitary la t r ine i to v i l l ages ; 

The excreta disposal through sanitary l a t r i ne has two d i s t i nc t 
p a r t s : -

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

The la t r ine proper is the means for col lect ion of night s o i l 
whereas the sewer, or the septic tank or a p i t or a trench etc is 
the means for i t s d isposa l . The sanitary conditions are to be main
tained in both s tages . Thus the construction of l a t r ine should not 
give the f l i e s or verminous access to the excrements nor i t shoulc 
give r i se to the odour problem. Similarly the disposal stage should 
not give r ise to the pollution of the s o i l , pollution of water and 

(cont.next page) 



physical nuisances giving r ise to odour nuisance and fly nuisance; at the 
same time i t should allow the n ight -soi l s to get digested. In the absence 
of the sewerage system the excrements can be e i the r gathered ana carried 
away into a separate common oisposal place through conservancy departments; 
or disposed into a trench or a p i t or a sept ic tank c i rec t ly connected with 
the l a t r i n e . The farmer is not only subject to. both fly and odour nuisance 
but expensive a l so . So the only choice l e i t would be to connect the la t r ine 
to a place where i t wi l l be disposed of; or in a word i t can be saic that 
the l a t r i ne should be ar i l -disposing type-

The. above discussions thuc suggest the lollowing requirements oi a 
rura l sanitary l a t r i n e : 

1. The excrements should not be accessa'ole to the f l i e s . 

is. I t should not be ocourous. 

3 . I t should not lead to s o i l pol lu t ion . 

*. I t should not pollute the sources oi water. 

5. The excrements should be d i t posed ol ana digested in the l a t r ine 
i t s e l f or very near to i t j or in other words i t should be se l l 
disposing type, and 

6. I t should be within the loca l l a c i l i t i e s and means ol the v i l lagers , 

k.3. Princ}r^§.l_.oi_Sfa.ai.taTy^^atJiiVES_J.n_jJse.: 

Very many types ol l a t r ines have been useo so far . The pr incipal 
types oi them are : 

i j 3eptic- tank type 

i i ) Aqua privy 

i i i ) 3orehole l a t r ines 

iv) V'ariet_t~ ..± pi'", privies 

v) Vault privies 

vi) Trench latr ines,and 

v i i j Chemical c lose t s . 

Of these , Septic tanks and Aqua privies consist oi water t ight 
masonry chambers into wnicn the excreta irom the la t r ine col lect ano 
get digested anaerobically. The de ta i l s oi these wil l be dealt^with 
separately .• 

<•. 3 . 1 . Bo re -hple_ la t r ine s: 

a) f e t a l i s ol construct ions- This i s the cheapest form or a s e l l -
contained hygienic l a t r ine lo r ru ra l family. I t consists ol a hole 
141' to I t " to 18" in oia borec on to earth by ire-ana oi an instrument 
known as auger. The nature of s o i l obviously r e s t r i c t the depth oi the 
h o l e in f a i r l y soft ana porous s o i l where water table is not very high 
a depth oi 16'~0h x 18'-0 k to xsO'-C1' can be bored. 
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A square or rectangular concrete squatting plate consisting oi an opening 
in the centre and i'oot ' rests beside the opening is placed on top oi. the 
hole. An enclosure is thus: bui l t around the squatting plate for privacy. 

( Ret: Figure ent i t led is Borehole Latrine - vide Sketch No.l enclosec). 

Excreta and ablution water i 'all into the borehole and undergo anae
robic digestion which is fac i l i t a ted i i there it; tubs o i l water. 

The concrete squatting plate provides the impervious i loor ing on 
which the eggs oi ankylostoma wil l not hatch ano :hus prevents s o i l pollu
t ion . The narrowness oi the hole makes i t too dark lo r the f l i e s to enter 
•?nc thus prevents i 'ly-nuisanc^. 

The risfe ol caving oi the hole is not high because oi the narrowness 
oi the hole again; but in very loos^ s o i l the upper part oi the hole has 
to be lined with some shiff materials , such as bamboo matting, or a 
short length oi pipe or o i l drum or the like to prevent caving. 

The borehole gets gradually u l l e d with digested sluage, when i t 
gets f i l l ed to within i to 3 i t irom the ground, i t is closed with ear th; 
a new hole is dug, and the. squatting plate and enclosure are re-erectec 
at the new hole. 

« 
b) kii?-.i3l..£J3JL l i m i n e ; ^ 1 € l i f e ° i the bore hole l a t r ine is primarily 

based on the volume ol sludge accumulation. No systematic field experimental 
data are yet available on the sludge, accumulation ano l i i e 01 borehole l a 
t r i n e . However, the mathematical computations 01 anaerobic slucge (*-.l e f t / 
IOC users) iorms the guide line l o r rough estimation ol the l i t e ol such 
l a t r i n e s . 

In many parts ol the West Bengal v i l lages the subsoil water is high anc 
the s o i l is loose and i t is olten d i f f i cu l t to put down a borehole deeper 
than lO'-O", as the sand keeps fa l l ing when the auger has gone ii to 3 f t belo 
water t ab le . In such a borehole the effective depth oi the borehole in 
quite low ano based on the above mathcrraticel estimate oi sluoge the l i fe 
ol szH such borehole, i i night so i l alone is put, works out to be u years 
lor a i=imily oi t r - . r i c . allowing some p:c-;i_^c.i . c r ^xesh n i ^ t s o i l 
pr ior to closing a borehole the l i i e coulo be taken as l-2 years on the safe 
s ide . 

c) ^erits_and_demf rits_pr_ a. borehole. latjripe: 

Meritfc: -

1) Very cheap to i n s t a l . 

<,) Very quickly i n s t a l l ed . 

3) Hygienic. 

Le^merits:-

1) If the. l a t r ine is not oiscardec when the level oi the 
night so i l reaches 3 i t i ron ground level i t wi l l be 
subject to i ly-nuis^nce. 

"0 I t is not ent i re ly i ree from odour nuisance because oi 
absence of water s ea l . 
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3) Auguer i s requi red for such a l a t r i n e . So a p r a c t i c a l problem 
„..-. .. Q! p r o v i s i o n , supply and opera t ion oi the auger may pose a hanoicap in 

V^";;^;''*b"qr;iboJ.e l a t r i n e programme. 

.^'•^.^•^ " " <±)\Liie 01 the l a t r i n e being shor t i r equen t r e - c o n s t r u c t i o n ol bo re 
ho les would pose a se r ious s e t back in l a t r i n e promotion programme. 

- • I t i s because oi (3j ^ (4) in p a r t i c u l a r bore hole l a t r i n e s are no 
_•""_'" more used in Singur a r e a . 

V' -...•" •'.' '.;"'*.'3.3. P i t _ l a t j r i n e s : 

•. v „.-•'-"' aj l£ t a i l s , pi_.cpnstruct_ipn:-

A numoer of des igns oi p i t p r i v i e s have been t r i e d through out the 
coun t ry . Bas i ca l ly they are v e r y " s i m i l a r ano o i l f ' e r s i n cons t ruc t i on e t c 
t o s u i t the l o c a l condi t ions and p r a c t i c e s . 

: i b i s e s s e n t i a l l y cons i s t s oi a hole made on the ground which rece ives 
^'.'^J'»-v*,.'.iV:>J3e;'^ight-soil irom the t o i l e t d i r e c t l y and the excrements get d iges ted 
K »^^->V^;ii5-''_tja% p i t . In l a c t the bore-hole privy descr ibed e a r l i e r i s j u s t a 
! ^ ^ ^ V ^ - * s p e c i a \ p i t privy where the p i t i s bored by e a r t h - a u g e r . But. in p i t 

privies '" the p i t can be even oug with any a v a i l a o l e ins t ruments l i k e spade 
e t c and can be oi any shape anc s i z e . The rrost popular shapes are r e c t a n 
gu la r or c i r c u l a r oi which gjy«2a c i r c u l a r p i t has pxoveo t o be more 
durable irom the poin t ol view oi' c a v e - i n . A c i r c u l a r p i t i s p r e i e r r ed 
s ince the l i n i n g in the c i r c u l a r s e c t i o n s forming an arch r equ i r e s l e s s 
m a t e r i a l s t o wi ths tand a given ea r th pressure, than a r e c t a n g u l a r s e c t i o n 
in which the l i n i n g woulc require to be b u i l t as a' retaining wal l r e s u l t i n g 
i n . t h e use oi more r a t e r i a l s with consequent h igher l i n i n g c o s t . 

The l a t r i n e sea t cons i s t s 01 a concrete o r wooce.n p l a t e or platform 
wi th an opening i n t o which a pan o r with or without the water s e a l i s 
i n s t a l l e d . Som;times the sea t i s placed a l i t t l e away irom the p i t a l s o . 
In some cases aga in , p a r t i c u l a r l y in cry regions where a v a i l a b i l i t y ol water 
i s a problem and in very cole regions where water l o r a b l u t i o n i s not, Useo 
water sealed pans a r t not usee anc ins tead a 1 l a p - t r a p i s usee . A. number 
of d i f f e r e n t s i z e s and shapes ol pans , d i f f e r e n t s i z e s and shapes 01 
s q u a t t i n g p l a t ' s having c i l i - r r ^ n t const rue ticuau. p a r t i c u l a r s , c i i i e r e n t p i t 
l i n t i n g s have been used in c i i i e r e n t p l ace t and have taken d i f f e r e n t 
names. The most widely acopteo p i t l a t r i n e s ma,> br includeo in the 
fo l lowing two types v iz .^ 

i ) Lug-ve i l l a t r i n e 

j•;.*^3£3. pu^wel l_ la t r j . j3£ : 
• • i - - •• • " "•"-

%a) Eft ails r 01 __ c one t rue t ion: -

This c o n s i s t s of a small wel l <,'-&'• in d iameter anc extends t o about 
Z t o 3 i t below grounc water l e v e l . The a c t u a l depth 01 the wel l (1.^. 
the p i t ) depends on the nature 01 the s o i l anc i s usual ly about 10 to 
l i . i t . In orcer t o prevent the p i t irom caving in the e n t i r e p i t i s 
u sua l ly l ined with p o t - r i n g s usual ly e a s i l y ava i l ab l e in r u r a l a r e a s . 

. -In ' . jhi i ' t ano clay-dominant s o i l p i t l i n i n g may not be. necessary o r may be 
"" requi red only on t op l a y e r s . 3ut in sandy s o i l i t i s necessa ry . 

-' i • - r» 
V •••'"' ' '•' 
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On top oi such cons t ruc ted p i t i s placed a concrete s q u a t t i n g p l a t e 
with a wate r - sea led pan. The s q u a t t i n g p l a t e i s oi 3 ' -0 ' ' d i a i . e . o1' 
more than the d iameter oi the p i t , thereby having 3'' bear ing on a l l s i o e s , 

p l a t e The squa t t i ng / shou ld be i n s t a l l e d 9K aoove the §iauaa genera l ground 
l e v e l to avoid r a i n or i'looa water running i n t o the p i t . 

A s u i t a b l e s u p e r - s t r u c t u r e i s b u i l t around the. s q u a t t i n ^ p l a t e . 
rhe s u p e r s t r u c t u r e may be oi barboo-mat t ing ; corrugatec i rom-ahee t , 
masonry work or any o the r s u i t a b l e type dependent on l o c a l c o n o i t i o n s . 
The most important point i s to ensure impervious nets 01 the i l o o r . The 
po r t i on oi the i l o o r oi the s u p e r s t r u c t u r e not coveret by the s q u a t t i n g 
p l a t e has t o be cemented impervious. 

b) fei?rjLals_ancvCot>t; 

A. Pit_and._Seat: 

S1L. No. £articulajj a,tv_. Jj?°J.t. 

1. Squatting plate with pan • 
<-. Earthen rings (30" dia) lor 

li,«-0" lining 
3. Labour charges ior digging pit 
<±. JriCAS (end. class) 
5. Cement 
b. Sane 

T o t a l : - 85.50 

3 * §^££i ,r^iJ ruP^iy§. ( i ' -O 1 ' x 3 ' -0 ' ' x c ' - 0 " bamboo 
s u p e r s t r u c t u r e ) 

1 , Bamboos ol rnecium s i ze 5 nos . <c,0.00 
<,. Nails OL ropes e t c L .S . 4.50 
3 . T i l e s (Rgnnygunge type) 30 nos. <;0.00 

k i t e m a t ive I 
i country t i l e t (Khola) tO nos . 10.00 [ 
Ult. I I i 
) Thatching, with straw L.S . 5.00 { 

\ 

<i- . Labour charges *, s k i l l e a 
ones . lOfiOO 

T o t a l ; - 54.60 

1 no. 
L .S . 

I j • -> • 

50 nos. 
1/10 be. 
1 bag 

Rs . P . 
l i . 5 0 
50.00 

10.00 
10.00 

tgs <,.00 
1.00 

urano t o t a l : - hs.i40.00 

(Ret: Lyg. i o r L u g . s q . p l a t e s and pans a l reacy a v a i l a o l e 
vice Sketch No. k - a t t a c h e a ) . 

http://hs.i40.00


c) Life of the dugwell latrine: 

The l i ie oi a dugwell latrine is usually about 6 years lor an average 
family size oi 5 members. A systematic study has just been completed in 
R.H.U u T.C., Singur ano the report is being analysed after which the 
correct prediction can be made. 

heri ts: 

1) It is perfectly hygienic i i located properly. • 

<-) There is no chance oi soil pollution. 

3) I-ly nuisance is completely absent. 

4) Th~re. is no odour nuisance either. 

pxi c s d 
5) Reasonably &XS§5§t» s o that a villager can easily :afford 

such a latrine although a l i t t l e more expensive tnan 
bore-hole typ r . 

b) Procurement ano auger is not necessary• anc hence no organic 
sational problem ik in construction of such latrines. 
T3ven a'vllager will be able to buile up such a latr ine. 

7J Liie 01 this type 01 latrine being much greater than 
bore hole type does not pose, a serious handicap in latrine-
promotion programme, although the latrine is not a 
permanent one. 

demerits: 

1) "with toe, increasing cost oi potter^ rings the pit linings 
are getting expe.noive day by day. 

<.) Risk oi pollution 01 drinking water sources il not located 
sais distance apart irom i t . 

and 3) Latrine is not permanent, every tiny v.e.th the pit being 
'filled up a new latrine is to be installed. 

'6.3. <x. ReJĵ Ls:tr "inr ; 

a) instruction, details: -The modified ougwell latrine is but 
the innovation from the- dugwell latrine and in this type the permanency 
01 the toilet has been in view. The temporary nature. 01 the cugwell ano 
borehole latrine giv^s ris^ to: 

owninp 
1; Lissati&faction amony the peiaonc Ruasn\; the latrines towards 

the superstructure which is hardly made satisfactory in view oi the 
temporaryhood 01 the to i le t . 

<,) Botheration and inconvenience in reconstruction 01 the 
latrine in the event ol the pit being filleo up. The problem is acute 
when the lamily size is large. 

http://expe.no
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3) Reluctance ol the people who would not l i k e t o have a temporary 
type oi l a t r i n e . 

4) S r t back in l a t r i n e promotion programme a t the time 01 r e c o n s t r u c 
t i o n in which a v i l l a g e r usual ly ^row an apathy or f e e l i t &x 
extremely inconvenient 10 b r t i t r econs t ruc ted a new l o r want of 
s u i t a b l e l aboure r s in the t ime . 

S a l i e n t po in t s as above, only emphasizes t h a t the permanency 01 a 
l a t r i n e it, very much d e s i r a b l e ano has taken a concrete shape through 
modified cugwell l a t r i n e . 

The p r i n c i p a l modif ica t ion i s p r imar i ly t o make the p i t away irom the 
r s u p e r s t r u c t u r e . Here the latrine/jbffiftQE with pan and t r a p i s connectec t o 

the. p i t , c lose-by $ with 3'1 d i a . ordinary clay p i p e . In the event 01 the 
r ece iv ing p i t being' i i l l e c up the t r a p i s reconnected with ano ther p i t . 
Thus when the r ece iv ing p i t i s i i l l e c up the l a t r i n e proper with i t s 
s u p e r s t r u c t u r e need not be r econs t ruc t ed , a l l one has to 00 i s t o change 
the connection to second p i t . By the time the second p i t i s i i l l e c up 
the con tac t s 01 the i i r s t p i t would be d iges ted having taken about a 
year to e i i e c t complete d i g e s t i o n . So> in the event 01 seconc p i t s , 
being f i l l e d i n , the i i r s t p i t can be ic--cub and usee again with same 
success as be fo re . Switching back the connect ion f o r the o r i g i n a l p i t 
would-/the onl,y .work le . i t a t t c r rec igging the o r i g i n a l p i t . Thus, by 
a l t e r n a t i n g the connection irom i i r s t to the second p i t anc then from 
kind-.to the 1s t the permanency 01 the l a t r i n e can be achieved. 

The e s s e n t i a l p a r t s of such a latr inexaacx a r e -

1) Pan 

*) Trap 

3) Lead ofi pipe 

4-) C i r c u l a r p i t 

and 5) Gonci'L? p_L cover . 

A c i r c u l a r p i t s i m i l a r to cugwell p i t i s cu t ) , the d iameter re laxable 
upto S'-O" d i a . A permanent masonry or such o ther s u p e r s t r u c t u r e with 
permanent f l o o r oi s i ze 3 ' - 0 " x S'-t,1 '. The RcA or such o t h e r t^pe pan 
and t r a p capable oi having l/<." «,-ater s e a l and i i t t e c on the f l o o r . The 
open cut 01 the t r a p i s connected by means 01 a lead off pipe (S^dia . ) 
t o the p i t through an inspec t ion chamber which f a c i l i t a t e s the change 
of connection and removal 01 chokagc i i any. (vide i i g . 3 o: 3(a) - A pan^ t r ap . 
The d i s tance between the sea t anc p i t i s kept wi tn in 3 ' -0 ' ' f o r easy i looc 
oi exc rem'n tc . 

(Mate r i a l s ^ cost - ne.ct page) 

http://le.it


b) Matgriaisgand Cost; 

*) P i t «x Scat (except l l o o r ) 

3 1 . No. P a r t i c u l a r s 

1 . 

5. 

Mosaic pan anc t r a p 
Ear then r in^s 301' c i a 

l i n i n g l* '--0" depth 
Ear then pipes 3'' d i a . 
«,'' t h i ck o'-O'- o i a p i t cover 
Labour charges t o p i t 6i.&gin& 

i & -

1 se t 

B) Supers t ruc tu re^ incluo_in£-_ to i le t_ f l oo r (b'- G.B.W.,1 

a<> §tructuie_: 

oCO nos . 
1 c a r t 
1/ bags 
1 c i t . 

1 . 
<> • 
3 . 
4 . 

3 r i c k s (1s t c l a s s ) 
oanc 
oe me nt 
Jhama Khoa 

bj Ropi! 

i ; When t i l e d roof: 

1 . T i l e s 
Bamboos 

CostAi 

iihT P . 

0.00 

L . i j • 

3 ' -0" 
1 no. 

50.00 
k;.00 
d.00 

10.00 

7 c. 00 

1*5. 00 
*0 . 00 
40. 00 

«o. 00 

187.00 

30 nos . 
1 no. 

<;0.00 
- 5 . 0 p „ . „ 
«5^oo 

i i ) R.3.G. roo±! 

Sane 
Jharis Khoa 
Ge mcrjt 
Kei.iiorcements 
( ] / * " K , i - roaos ) 

Cj Lo£r: 

L§i?£.u?. .cka.r£if .£ '• 
Bamboo coor 

75 noc. 
i-> . O . 

L.o • 
l A ba^ 

bO r i t . 

17.00 
8.00 
i s . GO 

10.00 

10. OC 
47.00 

L .S . 

L . 3 . 
L.c». 

40.OC 

47.00 
57.00 

i ) Labour charges with t i l e d roof 
i i ) - o o - -with i\.B. roof ing 

cos t 
1'hus the p r e a e n t / o i such a l a t r i n e -

l ) Uith K.B.G. r o o i i n ^ i s it.-;. 407.00 
say 410.00 

«c) With t i l e d roof ing i s L. 375.00. 

N.3 . Many of the ma te r i a l s like, bamboos, b r icks irom l o c a l b r i c k 
f i e l d s e t c can bs obta ined e i t h e r I r e s o r very cheaply so as to 
cut down the cost t o by about i:5 t o 30^. 
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( Ref. Figure of RcA l a t r i n e , S ingur - e n c l o s e d ) . 

c ) ^ rit£>_ ajx_ Lemj rit^s s 

^ierit^s: 

I t has a l l the n r r i t s 01 a cugwel l l a t r i n e pluc the permanency ox 
the. l e t r i n e . This may be considered the most s u i t a b l e iorm 01 r u r a l 
l ami ly la t i i i r - ' i o r r u r a l exc re t a d i s p o s a l pro^ia.-rj-.c . 

Lemer i t s : 

The only demeri t i s tha t the i n i t i a l cos t oi the l a t r i n e i s a 
l i t t l e over twice <&s expensive as dugwsl l l a t r i n e in view oi a perma
nent masonry s u p e r s t r u c t u r e . But t h i s can be compensated with the 
r e c u r r i n g cos t the ougwell l a t r i n e i s sub jec t t o . The expend i tu re , 
however;, i s not p r o h i b i t i v e i o r a v i l l a g e r . 

£ . 3 . 5 . V a j j l t ^ r i v ^ : 

a) l £ t a i l s ^ o i c o n s t r u c t i o n : 

I t i s ol h i s t o r i c a l i n t e r e s t s i n e s i t ie the t y p e , const ructed oi 
s tone or b r i c k , t h a t was usee in l a r g e a n c i e n t , medieval* ano modern 
c i t i e s down to the time that w a t e r - c a r r i a g e system, was e s t a b l i s h e d . 

I t c o n s i s t s oi a wa t e r t i gh t concre te or i ba s tone vau l t over which 
the s e a t i s pa. p l aced . The average • cubic content would bs 3 c i t / c a p i t a 
so t h a t i t can i u n c t i o n witnout being emptied, i o r about 6 months. The 
t r a p ol the vau l t shoyfd extend 5" t o 8" in above the ground l e v e l anc 
should be banked to d i v e r t su r i ace water away i'rom the v a u l t . 

The theory on which the v a u l t t o i l e t was o r ig ina t ed i s t h a t the 
exc re t a woulc become dry ano i n o i i e n s i v e so tha t the,, coulo be e a s i l y 
removed irom the v a u l t . But i t does not happen, a~. the con ten t s tend 
to become l i q u i d r a t h e r than d r y . However, the contents ol thr- privy 
woulc be. taken out and buried when i t i s *./3rd l u l l . 

o) ££±ii£„ anc:_ oemej l t s : 

h^jits i 

l ) In cry and very cold p laces where water i s a s c a r c i t y 
or ic not used, water sealed l a t r i n e s would not work. In such circum
s t ances vau l t b r icks ' s t i l l has a p l a c e . 

f.) There i s p r a c t i c a l l y no chance oi p lx p o l l u t i o n oi 
water sources unless oi course a c rack develops in the v a u l t . 

De me j r i t s s 

1; Odour problems p r e s e n t . 

(.) A concrete v a u l t would be r e l a t i v e l y a l i t t l e 
t oo expensive-. 

3) Usually the c l e a n i n g coor and the. s e a t s a re not we l l 
maintained and in e i l e c t give access to the l l i e ^ . 
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4) Cleaning the semiliquib excrements poses a serious problem; and 
the scavengers usually sca t te rs a gieat oeal of the material over the 
ground and render the l a t r ine highly insan i ta ry . 

5) Neglect in cleaning 1-acs to overflow oi the vau l t . r e su l t ing in 
3 great nuisance. 

<;.3.6. Tjrench_ l a t r i n e s : 

Ihe.se only des-'rve mentioning here since these are ver,, temporary 
and unsuitable lor ru ra l families, although a i l are quite suitable lo r places 
{j&BQg whereas there is a suocen influx of people* e g . in l a i r s and f e s t i 
va l s . 

Several temporary superstructures are bu i l t across a long trench anc 
af ter use sand is sprinkled on top oi the excrements, i lna l ly the top 
1 i t oi the trench should be f i l l ed with earth or ash' ana closed. 

c.3.7. Chemical^ t p i l e t s: 

These- again are not envisagec for ruatal excreta disposal.programme 
in any cgsfe.. All the same i t can be usep either, outdoors or . indoors . 
Howeve-ry-'-figrfsMse. of the coct ol the necessary chemical- as the cai ly care 
requiredj.Jjfpy are seldom used out of- epors wire-f'e- other types of t o i l e t s 
are accepjigfcle. Their chief application in indoors for e lder l j or iniirm 
vcople. 

The. t o i l e t scats are p l a c e d i rec t ly the tank or bowl 
containing caustic chemicals and water, caustic soda being most favourable. 

i,. S. ;i. iiatej^ppllut ipp_ anp_pit_j?riyif. s : 

The chance of pollution of ground water ic quite high ix the p i t s 
are located close, to the water sources.'Xh&j^. Thus a safe distance i s of 
very important consideration. The field s tucies anc experiments in the 
l ine are not very many but a gen-ral guide l ine is to xix a safe Distance 
ol 50'-0" from the water source tapping the water- table . Some trends ol 
thought somehow exaggerate th<~ r isk oi pol lu t ion anc l e r l that the 
safr distance would be 100 i t . However, Ley r , 3 ha ska ran et a l observec 
that pollution oic not flow beyond- lO'-O" distance irom the l a t r ine 
sunk in a sand,, s o i l . To be on the sale side «i5'->J" can oe taken as 
the sale c i s tance . An extract iron the Leport ol the Environmental Hygiene 
Gommitte.^, Oct. 1 S T 9 , P.lOt is quoted here as to l lows: -

"We wish here to s ta te that the r i sk oi pollution oi ground 
water by borehol- anc other types ol l a t r i ne s has been some vhat exa
ggerated. Und~r conditions oi use i.j v i l l a g e , in sandy s o i l , loam> 
s o i l or clayey s o i l , the i i sk does not extend beyond *5ft . A Eafcricas radius 
oi ita&h *5 ft gives a l ac tor oi sai^ty"". 

'*.3.S. PjJblic_latj i jfs 1 or. ruralwareas: 

Experience with public l a t r ines has not proved i t s su i t ab i l i t y 
l o r the following ressons : -

l ) They are not usually maintained in Sanitary condition. 

<•) The seats are, oiten kept unclean ano unfit t o r subsequent users . 
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3) I t requires full-tiir.e a t ten t ion by scavenger which is often 
not ava i lab le . 

r,. 3.10. Choice^ of\ lat .r ings: 

Scoitary aspects aaittjals&so. coupled with cheapness determine 
fr- choice, o:: ? ntrines in ru ra l a reas . Although Septic tank and 
aqua privies are ideal irotn sanitary point oi view, the i r prohibi
t ive coats do not allow them to be recommenced io r rura l ismily 
l a t r i n e . The obvious choic^ would be s^me ixaa iorm ol a p i t 
l a t r i n e . Experience in Sin.bur recommends dugweil or modilieo l a -
t r in* for the purpose. 

Apart from the technical knowhowand the organisation to . 
technical ly help the v i l lagers to i n s t a l l a t r ines or subsidy,if any, 
a systematic follow up programme i s necessary to keep the alreacy 
ins ta l l ed l a t r ines in order anc keeping track ol the use position 
Ol the exis t ing l a t r i n e s . Maintenance ol l a t r ines is as well 
important- to achieve success in excreta cisposal programme i o r 
which we can not solely depend on the v i l l age r s . This can only be 
done through a programme ox systematic follow-up. 



3. RURAL HOUSING 

3.1. Salieat features; 

I t i s necessary to provide she l t e r l o r protection from bac 
weather and privacy required lo r family l i f e . Each and every family 
require comiortable and healthful l iv ing 'conditions.. Housing does 
not mean me.r- provision oi a place to live i n . The environment 
including basic amenities l ike water, open space, etc txax form part 
and parcel 01 the housing. Healthful housing helps in preventing 
the transmission of respiratory infections l ike common cole, T . 3 . , 
influenza, oiphtheria, measles, skin iniect ioas such as scabies , 
ringworm as well as rat anc insect borne d iseases . 

Prevail ing wino direct ion guides the or ientat ion ol the dwe
l l i ng house. In rural a reas , the building should not occupy more 
than one third of the s i t e area, A house should have a minimum oi 
two l iving rooms ol LoO sq . iee t each and 10' height anc ample veran-
aah space. The number of rooms depends on the size oi the family. 
Fa-ch house should have a sanitary l a t r i n e . The la t r ine should be 
loeatea away from the house and where "it wi l l not contaminate the 
drinking water source. A bathing platform may be constructed near 
the well oi- tub-well . The. waste water from'the bath and the well 
may be'drained to a soak pi t located at one end oi the compound. 
Ifi v i l l ages , i t ib oiten seen that verandahs or one of the rooms oi the 
housp proper i s usees as a kitchen. Both the practices are undesir
able and they should be discouragca. 

4 separate kitchen with a minimum floor area oi 50 sqft de ta 
ched irom the main hous- i s very much desirable in rural a reas . 
If ca t t le havr- to be accommodated, a separate shea should be construc
ted. This may be locatec in the back yard and a manure pit may be 
provided to dispose oi the wastes irom the ca t t l e shec. 

The pl inth may be <.' to 3 ' above ground. The f loor may be oi 
impervious material anc. l inished smooth. Brick f la t with cement 
plastering wi l l b~ suf f ic ien t , with a view to proviae natural 
l ight ing and v -n t i l a t i on , window area shoulc be 1/lOth oi the i l oo r 
ares in the l iv ing rooms and l /5 th ol the f loor area in kitchen. 
Windows should open to outside a i r or to an open verandah. Plas ter ing 
and white washing oi the walls anc ce i l ing wi l l improve the l igh t ing 
ins id1- the rooms. 

3.<,. Mate.rials, pi_ construcjtipn: 

Village houses have to be cheap. 1-iuc walls properly s tabi l ized 
and protected with p las te r w i l l be s a t i s i a c t o r y . Tile and thatch 
roof's are most common in ru ra l a reas . Thatch rooi harbour d i r t ano 
oust . I t is highly inflammable anc l iable to catch l i r e . Also i t 
needs frequent replacement. 

Ajne p i t i e s : 

In general , vi l lagers are deprived oi a sa t i s iac tory supply of 
safe water. Tubewells anc dugwells have been used qui ts frequently 
to s^rve the rura l community. A properly protected ground water 
source wil l s a t i s iy the needs of the ru ra l homes. 
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Collection and disposal oi human excreta is a very d i f f i cu l t prob
lem in the v i l l ages . At. present, a very small fraction of the rural 
homes has l a t r ines and majority of the la t r ines are insani ta ry . .The aim 
should be to provide a sanitary l s t r i n e in each home. In rura l a reas , 
individual iamilies have to take care oi the col lect ion and disposal oi 
garbage. Manure p i t s have been used with success for the disposal of 
a:agws: dry wastes irom the households, and. the c i t t l : shed.. 

4 . 1 . General: 

About 30% of the t o t a l population in India l ive in v i l l ages . Impro
vement of general sani ta t ion is the responsibi l i ty oi the Government anc 
the health department should take a l l necessary steps to improve the 
conoitions in rural a reas . 

Improvement schemes should be prepared only af ter surveying the 
exis t ing environmental conoitions in any given v i l l age . This incluae 
population, communication f a c i l i t i e s , P u. T off ices, bui l t up area and 
t o t a l area, areas of parks, playgrounds, type of houses, maintenance oi 
houses, extent of overcrowding, ven t i la t ion and l ight ing , public and 
private water sources and protection from contamination, collect ion and 
disposal oi solid wastes arid human excreta , nature and condition ox iood 
handling establishments such as tea s t a l l s , markets, groceries,-public 
buildings like. Schools, Librar ies , . Community h a l l s , health services to 
control Commu&cable d iseases , Immunization') fr-odJH services , Vital S t a t i s 
t i c s , School Health services e tc . Type oi industries anc nature oi pol lu
tants dischargee7 f a c i l i t i e s for disposal oi' the dead e t c . 

. l i ter completing the survey on the above:, analyse the data anc 
compare the f a c i l i t i e s with the recomn-.eneed standard's to know the. type 
anc: magnitude oi the problems. The- problems should be arranged 'in th^ 
order of the i r importance to take follow up programme .baseo on the 
p r i o r i t i e s . 

A safe water supply to each v i l l age r and a sanitary la t r ine to each 
home wi l l go a. long way in the improvem\ nt of village san i ta t ion . Tech
nical guidance is very much wanting in the v i l l ages . Eemonstratioa Centres 
should be set .up where the. v i l lagers can get the oeneiit oi the ra t ional 
anc sc i en t i f i c approach to t h ' i r problem, huch oi the sani ta t ion can be 
achieved vith v r y l i t t l e capi tal investment anc i i proper guidance- is 
made available to the v i l l age r s . 

4.«.Combos t jln£_ ajoj'lanjare^ P i t : 

Composting is an int^gratrd method l o r disposal oi hefuse anc ni^ht 
s o i l . I t is an economical and sanitary method of d isposal . Generally 
composting is carried out in trenches or p i t s . The size oi the trench 
would var„. with the population anc quantity oi reiuse to be handled. 
Usually the trenches are 4 ' wide, 3•—01' deep and the length is lS'-ft-O*. 

t>" oi Refuse and <;" oi night s o i l are placed in a l ternate layers 
in the trench taking care to see that th'~ bottom anc top layer is of 
refuse. At the end of each working day, i t i t necessary to cover the top 
ol the heap with a layer of earth 'oi about «/' thick to prevent smell, l ly 
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breeding and to conserve moisture. Within lew days a l t e r f i l l i n g the trench, 
the. temperature in the trench r ises to 50°G to o5°G which i t sufficient to 
k i l l the pathogenic organisms and fly la rvae . After 4- to 5 days, <--3 gallons/of 

water/ && foot length ol the trench is adoed a*no the compost ia coverec with a 
layer of mud paste . After <t-b months the manure is r-acy l o r application 
to land, a l t e r crying to r a month. Precautions shoulo be taken for contro
l l ing t ' l i ^ s . The old trenches can be us"d again. 

hanure p i t s are recommenced lo r disposal ol refute anc animal wastes. 
Improper cisposal ol the wastes cause i ly breeding rat harbourage and 
create nuisance. This problem can be solvec by disposal in manure p i t s . 
These are •*' deep, 61 wide and 10' -15 ' 10% and civ iced into several com
part itrnts.. The compartments are used in succession ano booo manure i s 
available in course ol time. Care should oc taken to coup: the pi t with. 
l<i'' t !jick dry earth to prevent fly breeding etc.. 

4.3 .Se ptic_ Ta.ak_apo_pisposjl_ pir effluent: 

Septic tank is a water t ight chamber, where the sewage is col lected, 
and retained lo r a period *-4 hours to f a c i l i t a t e the separation ol solids 
Irora l iqu id . The organic solids uncergo decomposition with the he.lp 'of 
anerobic ^bacteria. The tiirc required l o r t h i s sludge digestion- prbcess 
depends dn" the microorganisms present anc the temperatur: . Usually i t 
takes about 2 months time for our climatic conditions. The cigested 
sludge gets accumulated at the. bottom oi the tank which require to be 
icmov.ee at an hi. in terval oi 1 to <, years . The eifluent from t.ie. sept ic 
tank-can be sa t i s fac to r i ly disposed of by land treatment. The septic tank 
effluent contain eggs anc larvae ol hookworm. So the effluent snoulc not 
be dischargee into a stream or a ri-agr without proper cicinle.coion. 

for disposal oi effluent lro^i Septic tanks, soakage p i t s and tub-
surface t i l e drains are also consiaer"c wherever so i l conditions permit. 
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5 . 1 . I j ippr tanc^^pf_Schppl^Sani ta t ion: 

a) On account oi conglomeration oi p u p i l s , who may i n d u c e both 
c a n i ' r s anc s u s c c p t i b l - a , the. opportuni ty l o r spread oi d ie ase i s 
q u i t e c o n s i c e r a b l ' needing thereby s o c i a l a t t e n t i o n xor providing s a n i 
t a r y environment. 

b) Lack or Heal th Educat ion often c>buaae. the v i l l a g e r s i r o n using 
s a n i t a r y f a c i l i t i e s . T h - p rov is ion anc' use. oi s a n i t a r y f a c i l i t i e s l i k e 
l a t r i n e e t c would impart a very usefu l h e a l t h educat ion t o the school 
c h i l d r e n . I i the school ch i ld ren are mace t o use those f a c u l t i e s , i t 
might form a habi t to them, i ' t r y , be ing , the fu ture adu l t popu la t i on , 
w.ould t ry to implement t he s - i a c i l i t a s in t h e i r homes anc as such the 
s a n i t a t i o n programmeas such would gain a new tempo. 

5»2-. S.ajiitjrv^p^uirf.rr.ents. of r u r a l , schools.: 

a) Topography - 3cc t s i t u a t e d in an ele.vatec ground which i s 
e a s i l y drained cur ing r a i n s . I t should not be subjec t t o water logg igg . 

b) Location. - The school should p re fe rab ly be- located c e n t r a l l y 
so chat most d i s t a n t pa r t of the v i l l a g e i s not f a r t h e r than a m i l e . 

c ) &2£??3£h. ~ Approach roaos should be reasonably gooo and should 
not be ws tc i - logg 'd cu r ing rainy season. 

d) jlcpice^nt^hazards - Proximity t o busy roads anc ponoc ohoulc 'oc 
avoided as liar as p o s s i b l e . 

(2) S t ruc ture , 

The bu i ld ing s t r u c t u r e should: 

a) be safe enough 

b) p r o t e c t pup i l s from r a i n , sun anc wine 

c) not b'- damp. 

( 3 ) pJI.rcrowcin^ 

a) The f l o o r area of the c l a s s rooms should not be- l e s s than 
5 sq . i t / p u p i l . 

b) There should be adequate c o r r i o o r s p a c e . 

c) B u i l t up ar^a t o open area should p r e i e r a b l y b~ 1 :3 . There 
shoulo b' a t l e a s t a c t u a t e open space which could oc used as a. 
play ground. 

(*) ispiiip-Ji-pp 

The c l a s s rooms shoulc have a v e n t i l a t i n g area a t l e a s t AOJII- ol the 
f l o o r a r e a . The windows, coors anc eve-spaces woulc comprise the v e n t i l a t i n g 
r- re a . 
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5) L igh t ing 

a) No s o p h i s t i c a t e d l i g h t i n g s tandard i s suggested l o r r u r a l schools 
comfortable r e a d a b i l i t y oi newspaper p r i n t s would form a good y a r d s t i c k . 

b) Absence ol g la re in the black-board i s a l s o s o l i c i t e d . 

c) The genera l p r i n c i p l e ol c u t t i n g down d i r e c t sun l i g h t ano 
admin i s te r ing l i r h t from the l e f t o i the. pup i l s may be io l lowed . 

East -west o r i e n t a t i o n of the. buildjjjhg and white washing to the 
ins ide wal l s often improves the l i g h t i n g s tandard a great d e a l and should 
be kept in'-view while p l ann ing . 

g) Accounstics: 
Here again no s o p h i s t i c a t e d s tandard i s sugges ted . 

a ) • I n t e r f e r e n c e between c l a s s e s should be avoided by ensur ing 
p a r t i t i o n wal ls between c l a s s e s . 

b) i'he room should not be too long t o generate echo. 

7) i 'urni t urc 

The genera l p r i n c i p l e should be t o provide f u r n i t u r e not l ead ing to 
a permanent p o s t u r a l d e l e c t . Thus, 

a) p rov i s ion of benches with back r r s t i s wX most d e s i r a o l e . 

b) 'ihe height between the s i t t i n g bench and the desk should be so 
adjusted t h a t the d i s tance between the eyes and the. reading m a t e r i a l s 
should not be l e s s than 1 f t add g r e a t e r than 1^ f t . 

c) The l e e t should always r e s t aga ins t the f l o o r while s t a t e d . 

d) I I s i t t i g on the f l o o r i s p r ac t i s ed - the f l o o r must be imper
vious anc there should be a desk t o keep the reading ma te r i a l s a t the 
spec i f i ed d i s t a n c e . 

e) Black-board shoulo provide sharp c o n t r a s t between chalk mark 
and the b a s e . The d i s t ance between the ooard and the nea res t bench 
should not be more than 6 ' - 0 " . 

8) Liitrj.n^.s_aj^_yjin_£ls_: 

General standard i s to provide a & l a t r i n e l o r 100 p u p i l s and a 
u r i n a l for 50 p u p i l s . For r u r a l primary s c h o o l s , however, 3 l a t r i n e s 
( l fo r boys, 1 for g i r l s and 1 f o r t e a c h r s ) and * u r i n a l s ( fo r bo,>s) 
may be considered sa t i s fac tory^ . 

9) iiat£r-sjupjply_: 

Safe and adequate wate r supply i s env i saged . Most s a t i s f a c t o r y 
woula be t o have a tubewe 11 o r a s a n i t a r y we l l as the source oi supply 
and t o have a s a n i t a r i l y maintained s torage f a c i l i t i e s . 

In r u r a l primary schools a tubewel l i i t t c d with a handpump and with 
proper platform with adequate drainage i a c i l i t i e s would form a s a t i s f a c 
tory s t a n d a r d . 
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10) ltefy{^_disposal: 

Provision and maintenance of refuse disposal in rural schools 
is important from educative and aesthet ic point 01 view rather than 
health hazard, as because, garbage component 01 the refuse is negligible. 
The r ' fus - disposal in such cases shoulo consist of - , 

a) tefcxjsst 'waste-paper baskets in class rooms. 

b) A manure pi t or a f ield incinerator for disposal . 

11) Ea t in£ . . f ac i l i t i e s : 

Normally a xaxx. f ac i l i t y in a rural primary school. If present i t 
must have impervious f loor , arrangement for disposal of garbage, anc dish 
washing and hand-washing i a c i l i t i e s in a sanitary way. 

Lesign ox school l a t r ines and water-supply to la t r ine blocks usee in 
Sin^ur^ greaj 

enclosed 
( i ) a typical school l a t r i n e , as usco in Singur isjfoxaxtixs: for 

useful guidance. The mocified cugwell l:itrino consisting oi i to 3 
l a t r ine s~ats atxi k.-3 urinal connecteo to a p i t is envisaged, i'hie has 
been local ly designated as ' 'Sajitary^Blpck^. A typical sanitary block 
consists oi 3 l a t r ine s^ats anc k, u r ina l s . The pi t ucec i s oi 3»—0'1 

dia , and is l O ' - l t ' deep, snd lined with earthen rin;/,s i o r support. 
The superstructure is bui l t with 5'1 brick wall with a normal loundation. 
The roof is oi reinforced brick concrete (ft.3.0.) and the f loor is 
cemented. Care is tak^n to ensure the u t i l i s a t i o n of a minimum space, 
l i g u r 1 giv-s the d e t a i l s . 

•In in te res t ing and useiul means oi pfovicing running water supply to 
the sani tary block is also pr'se.nted below: 

^ach l a t r ine unit has b-en provicec with a fcs tap which is led from 
a reservoir bui l t outside th-- block. A j . 1 ' d ia . pipe moulced opposite to 
the spout oi the hand pump oi the. tube-well Discharges water 3 oi the saic. 
reservoir (k,'-0u x ^'-O1 ' x S'-O'j bui l t at grounc leve l , trom the floor 
oi the tank a 2/4'1 dia oelivrry pipe is laie. upto tne sanitary block 
and connected to th- tap (%u) f i t t ed inside each oi tir7 l a t r i n e s . The 
h^ao of water in the tank over the celiv:r> pipe causes aoequate ilow 
into the taps , whenev-r the handpurnp is usee some water flows into th'-
tank through the £" pip~ connecting the handpurnp anc the tank, which ic 
Lhus f i l l ed up without any addit ional e f fo r t . 

http://icmov.ee
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6. COMMUNICABLE DISEASES AND THSilR 
CAUSATION 

6.1. Communicable disease and environment 

ftealtn-arid disease are two important- components of commu
nity life. Environment plays a very important role in maintenance 
of health as well as in causation of disease. Broadly spe^iJj-%. 
the environment has three factors for consideration physical bio
logical and social. All these' environmental factors have great 
influence in maintenance, of health'And causation of the diseases. 
Man.-is subjected, to two types'of diseases' communicable and: "jaem-
-eommunicable...• .Communicable diseases are'^hose which are dau&e-d 
by ageAts microbial in nature arid; traps'f~'ea?'able"fibom" pBB'.toi fih©yBher. 
Thus tk&iaMii charact'-erisit-'ic,"Oif £heisM'Aiilils&is K$k.W^.j0$i^'®g 
spread*iS^^hj-Sipme, timers* b#;e;alisi 'oatrMAejIs^&tip -^m^;, :^it& epM'e-
mic maFjc b;e» rapidly- :s/p'reald̂ ilg '• .̂ id es^^i|!^r ;|-n\ ̂ ^^^jt^.!.j^^^r' ' 
moving .progressive in nature... A continu^sly''^^^aS^p^^i©'#ai;se 
in an are.a is called endemic. .Some times- communica'hleH:.disease's 
-are sporadically prese-nt in an area. An epidemic diseases spread
ing into; more than one country is called pandemic. 

6.2. Causation 

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 diseases. 

As regards causation there are three important cardinal 
factors agent? host and environment. Communicable diseases, 
result from the interaction of these three factors. No one factor 
can result in disease. Introduction ofĉ e.xt results infection, 
the human body reacts against this infection. The end result <.is 
a disease and cure or no cure or in fataljty or there may be no 
disease at all. 

Different communicable diseases have- different charac
teristics according to their etiological agents. Fundamentally 
these agents are classified in certain groups. But simply they 
are virus, reckettsiao, bacteria including cocci, bacilli, spiro-
chaeta, vibrio, protozoa, helminths. 

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. 
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Bacterial diseases Cholera, typhoid, bacterial dysen
tery, tuberculosis, diphtheria, 
te&anus, whooping cough, etc. 

Protozoal diseases Malaria, kalaazar, amoebic dysentery, 
giardia intestinalis. 

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

h Reservoir of infection is man or animal. 

Han 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 discharge - 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 vomiting and in faecal 
matter - cholera stool. 

Discharge of wound infection is also discharge from in
fected mucous membrane. Portal of entry - The infectious agent 
enters into the body by one of the three maans: (1) Infialation 
(2) Ingestion or swallowing (3) Inoculation through skin or 
mucous membrane. 

6.3* Transmission or mode of spread 

^etiological agents have different modes of spread. 
Some are spreading by direct contact e.g. venereal diseases and 
scabies. Besides these there are indirect contact - through drop
let, airboriio, duo;; borne spreading influenza, vaberculosis, etc. 
fomites, finger, fly-food ana water may spread infection like 
cholera, typhoid, dysentery, poliomyelitis; etc. Diseases spread 
by insect bite - mosquito borne infection, malaria, filariasis, 
dengue, yellow fever encephalitis, etc. Diseases spreaded by con
taminated wounds are tetanus, rabies (direct bite by animals). 

6.4. Important communicable diseases 
in rural India 

Cholera, typhoid fever, dysenteries, malaria, filariasis, 
guineaworm infection and intestinal parasitic infections - Hook
worm, ascariasis etc. 

1. Cholera has a very wide range of manifestation. An 
ambulatory mild case with diarrhoea only may be vibrio positive. 
While there 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 time asymptomatic excretors of 
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vibrio cholerae in the community who are suspected to be the 
source of infection to new cases. 

i) Occurrence; The disease is endemic in West Bengal, 
Tamil Nadu, Andhra Pradesh, Orissa, Bihar, Madhya Pradesh, Uttar 
Pradesh, ,/here 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. Notification and isolation and treatment of cases 
particularly for rehydration 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 fro'm 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 .with 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. 

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

i) Occurrence; Throughout India. Bad sanitation includ
ing garbage disposal and disposal of nightsoil for treatment -
sulphonamides 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 - Malaria parasites - P.vivax, 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.culfcifacias 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. 
National Malaria Eradication Programme was started in 1959-60. 

i) Important measures; (l) anti-mosquito - insecticide 
residual spray with DDT, (2) blood examination of fever cases, 
(3) radical treatment of positive cases,, U-) :uiJ:Alarval measures 
in urban areas. 

5) Filariasis: Obstruction of lymph flow or elephan-
taisis of limb is the commonest symptom of filariasis. Disease 
can be detected muchearlier in a person by finding microfilaria 
in/peripheral blood at night of an infected man. Causal-agents 
are iV.bancrofti and B.malayi. 

Mode of spread - By bite of mosquito harbouring infective larvae.. 
Obtained /oy biting another infected man. 
In the mosquito the microfilaria only gets matured - Vector-mos
quitoes are culex fatigans and mansonia masonioides Culex fati-
gans breed in collections of dirty water. Mansonia breeds in 
collections of water having pistia plants. " 

i) Prevention and Control; Anti-mosquito measures 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 Kerala. . 

For microfilaria - Treatment with diethylcarbamazine is effective. 

6) iisAscariasis; Among the -diseases of intestinal para
sites ascariasis affects mostly the children belonging to the poor. 
environment conditions. Symptoms are variable and often vague. 
Sometime digestive disturbance, abdominal pain-, vomiting, rest-
Ie.c3."-".o0&> disturbed sleep are reported. Worm is passed through 
stool or is vomited out. Mode 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 liver, lung, etc. ana 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. Sanitary disposal of night soil and prevention of soil 
contamination in areas is also necessary. 

7) Hookworm: - Disease - A chronic disabilitating disease 
with 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 mosi; frequently here. 
A bare footed person is susceptible - Infected persons contaminate 
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s o i l by iiid i s criminate' de'f&e c a t i o n - V ffie eggs' i n the fae;G.e;sU-'' 
develop i n t o lajtevae s tages . 1 to-3V t&e t h i r d s tage i s the i?J|^|®-
t i v e and i s als%-to pj?.ne't?fate the;. sk in . . - ^ ^ 
and blood to lung tov^|irpas&age and.swallowed to reach -smsa'll 
i n t e s t i n e to ge^t atta-ol-'ed t© the :"wall and develop to a d u l t and' 
produce. The adu l t suck blQ©d^^offi:-4n#i«s:tiiaal wall:. 

i ) •-Pretention. and#: Confer QJU, flfe &.©£'' l a t r i n e , i s ..[the mosjb: 
J^®o.rtaht- mea;sttfe;''^gain^;'*th€'-lL'3li§#a:^-'------.'H-©alth Educat ion i s -.4 ' 

•a^ffe^t&dk 

Ijpssai-y .for t i l s . . " : ^ " , . ^ # 

'WgMikotrnlng'"'by', drug i s a lso^ 'pSssible buf''*iatrine' ' i s . the f i | l | i ^ ' 
K Jgp&wer . ,' '•\%-': 

\ r^T,.^ ' ; ..• ; :J~, 
8) Guinea-rworm dis®>as.e; Infected person suffers .from ,"., 

local and general symptoms. "The gravid'female worai apb&f T me^ea? 
long ̂migrates frbm deep tissue usually of leg ana wfefefê Jbe 'wô m 
prepA'e.̂ s- to discharge, larvae there- isr burning' and ij^^#g .-* v 

when'"the jO-eoSgon gets dowflin sti§;p weftis a-®d<, his or :;^m:--^$ie 
legs ar;©' M^gihtact with -water the l&^^vW)^@"idu.t a®8|^j?im. 
They ar'f Wallowed by cyclopse. If Byc-hance these-wifat.;e;r is 
people get infected, the cyclopse, get digested in the stomach; 
and the larvae get liberated and enter the subcutaneous, tissue 
where they grew* The disease-is prevalent mostly in Rajasthan 
and the other western states of India. 

Prevention and control; Convertion of stepwell into draw 
well and other measures against cyclopse. Water should be boiled 
before drinking or the water may be passed through a piece of 
cloth to prevent the cyclopse. 
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