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INTRODUCTION

Safe uater to all by the year 1990 is the goal of the

United Nations International Drinking Water Supply and

Sanitation Decade, The task ahead will call for enormous

increase in construction of water supply facilities

particularly in developing countries. The massive invest-

ment required to achieve the target underscores the need

for innovative and imaginative strategies in planning,

implementation and management of public uater supply

programmes.

Community uater supply systems have to be technologi-

cally sound, economically viable, socially acceptable and

uithin the local capabilities to operate and maintain.

Slou sand filtration has the reputation of being a reliable

means of treating polluted uaters. The advantages of the

process such as its simplicity (of design, construction,

operation and maintenance) and ability to accomplish a high

degree of purification make it especially appropriate for

small and medium uater supplies in developing countries.

Because slou sand filters require a larger area than rapid

filters and are usually cleaned manually by removing top

layer of sand, a general misconception prevails among design

engineers that they are expensive. This is not, houever,



always true and for many small uater supplies slow sand filters

are cost effective.. This paper presents a rational approach to

the design and construction of slou sand filters, a cost compari-

son between slou and conventional rapid sand filters and a model

for optimal design of slou sand filter system.

BASIC DESIGN CDNSIDERATIOlMS

Design Period

An important decision in planning a new uater supply system

concerns the design period. The single major constraint in

the provision of water supplies in developing countries has been

inadequate finances. Uhen money is scarce and interest rates

are high, long-range investments are less preferred to invest-

ments that bring immediate benefits. Since there is very little

economy of scale in slow sand filter construction as shown by

cost analysis later, the"design period should be short; for

example, 10 years. This will help to optimize the long-term

investment in water supply and will allow the available money

to finance more new projects immediately.

Design Population and per-capita supply

The population to be served during the design period has

to be estimated by considering all the factors governing the

future growth and development of the community: transportation,

agriculture, electrification, education and health services.

Uhile several methods are available for population forecasting,

no single method will be uniformly applicable to all situa-

tions. .



A recent study recommends a minimum requirement of

70 lpcd for rural communities where the supply is only through

handpumps or central standposts and 90 lpcd when house service

connections are provided. The Manual on LJater Supply & Treat-
3

ment recommends an increasing per-capita rate with increasing

size of population, 10000 (70-100 lpcd), 10000-50000 (100-125

lpcd), 500000 & above (125-200 lpcd) .

The per-capita demand multiplied by an estimate of the

future population gives the total design volume. LJhen consi-

dering the design of slow sand filters, it would be more con-

venient to convert the daily required volume to a design flow

Q, the quantity of water to be treated per hour rather than

per day, because the daily requirement of water may be treated

over a period of 24 hours or just a few hours, which is common

in small plants. Thus, for a given daily output, the size of

the plant depends on the duration of filter operation .

Rate of Filtration

The traditional rate of filtration adopted for normal

operation is 0.1 m/h (2 gph/sq.ft.). Pilot plant studies

have shown that it is possible to produce safe water at a

rate of 0.2 m/h or even 0.3 m/h. Ofcourse, at these higher

rates, the interval between filter cleanings is shortened,

but the treated water quality does not deteriorate. The

0.2 m/h rate is considered a maximum desirable rate during

those period when some filters are out of service for

cleaning or repairs. If only two filter units are built

and the normal rate is 0.1 m/h, the overload rate with one

uttit out for cleaning will be 0.2 m/h, which is acceptable,

but the minimum number of units should be two. This recommenda-



tion deviates from the general practice in many states in

India of providing one extra unit so that the overload filtra-

tion rate is kept to 0.1 m/h. A design that does not allow

even occasional overload seems to increase the size and cost

of the facility unnecessarily .

Continuous versus Intermittent Operation

Given the daily demand, the size of a plant is governed

by the effective duration of filter operation. "Pilot studies

have shoun that intermittent filter operation is not desirable.

A short time after startup, the bacteriological quality of

filtered water deteriorates and becomes unacceptable. Because

the purification process is as much biological as physical,

the biological organisms do best when conditions are nearly

steady. Further, continuous operation over 24 hours obviously

requires an area only one third of that needed for intermittent

eight-hour operation. The savings in filter construction can

pay for storage reservoirs and additional operators.

Number of Filter Beds

To ensure uninterrupted production , a minimum of tuo

filter units should be built irrespective of the plant capacity.

Three or more units may be required because the size of each

unit can not exceed certain maximum practical dimensions, or

three or more units may reduce overload on the filters that are

operated when one unit is out of service for cleaning or

repairs. Table 1 shows the average and overload filtration

rates, depending on the number of filters. It will be shown

later that for a given area, the number of filter beds can be

increased for higher flexibility and reliability for a marginal

increase in total cost of construction .



TABLE 1 - OVERLOAD AND AVERAGE FILTRATION RATES

Number o f
Filters

2

2

2

3

3

3

4
4
4

5

5

5

Fil ter shape

Number of
Operating Filters

2

1

0

3

2

1
4
3

2

5

4
3

and plant layout

Fi l t rat ion
rate m/hr.

0.100

0.200

0.000

0.100

0. 150

0.300

0.100
0.133

0.200

0. 100

0.125

0.166

Filters may be circular or rectangular. Circular filters

are not economical except for very small installations. For a
2

100 m plant uith two filters, the diameter of each filter

uould be about 8 m. Two rectangular beds arranged in a row

uould have dimensions of about 8.16 m x 6.12 m . The common

wall of the two rectangular units may offset the inherent

structural advantages of the circular shape. Rectangular

filter dimensions have been determined so that the uall peri-

meter for a given area is mini.ial (Table 2) .



TABLE 2 - OPTIMAL SIZE OF FILTER UNIT FOR A_ GIVEN AREA

Area Two Units Three Units Four Units Five .Units

1 b . p. 1 b p 1 b p 1 b p

50 -5 .77 4,33 34.62 5.00 3 .30 40 ,00 4 .47 2 .60 44,70 . 4 . 1 3 2,45 48.96

100 8 .16 6 .12 4 8 . 9 6 7 .07 4167 : 5 6 . 5 6 6 .32 - 3 .95 63 .20 5 . 77 3 .47 69 O2'4

150 10.00 7 .50 60.00 8.66 5 .71 69.28 7 .74 4 .64 77.40 7.07 4 .24 84.84

2 0 0 . 11 .54 / . 8 . S6 69.24 10.00 6!.6O 80.00 8.94 5.58 89.40 8.16 4..90 97.9-2

300 14.13 10.60 84.60 12.24 8v10 97.92 10*90 6.84 109.00 10.00 6JQ.0- 120.00

4OQ : 16.32 12 .24 .97.92 14.14 9l. 34 113.12 12.64 7 .30 126.40 11.54 6.92 T38.48

500 18.25 ;~13.7O 109.50 15.38 10.43 126.40 14.13 8.33 141.30 12*90 7 . 7 4 154.80

600 ; 20.00 15.00 120.00 17.31 11.43 138.48 15.48 9.67 154.80 14.14 .8.';48 169o70

700 21.00 16.20 129.60 18.70 12.34 149,60 16.72 10.45 167.20 15.25 ,9 ,16 183,12

800 ' ' 2 3 . 1 0 17.33 138.60 20.00 13.20 160.00 17.87 1 1 d 7 178070 16,32 9 .80 195.34

900 24c5Q 18.37 147,00 21 ,21 14.00 169.68 18.96 11,85 189.60 17o31 10.38 207.72

1000 25 .30 19.35 154.80 22 .36 14.75 178.88 19.98 12.50 199.30 18.24 10.-95 218.38

1200 28.30 20.22 169.80 24 .50 16.16 196.00 21O9Q 13.68 219,00 20 ,00 12.,Q0 240-.0Q

15QQ 3T.50 23.70.1.89.60 27 .38 i'B.10 219.04 24.47 15.30 244.70 22,,35 13.41 268,20

2000 36.50 27.40 219.00 31.62 20.87 232.96 28.26 17.66 282o50 25 SO 15.4a 309.60

1 - length in metres b - breadth in metres p - perimeter in metres
en



Arranging filters in a rou maximizes the number of

common walls and facilitates construction, operation and

maintenance. Filters arranged symmetrically in block on

each side of the inlet pipe can also be attractive. Local

topography and the placement of pump houses, storage,, and

other facilities will probably be important in determining

the layout. The total area of land covered by filters is

not a factor, as it is virtually the same regardless of lay-

out.

Qept,. ojP filter box

The elements that determine the depth of the filter

box and their suggested depths are free board (20 cm,)

supernatant water reservoir (1QO cm.), filter sand (1QD cm),

supporting gravel (30 cm) and under-drainage system (20 cm),

u/ith a total depth of 270 cm. The use of proper depths for

these elements can reduce the cost of the filter box consi-

derably. It is general practice to adopt a total depth of

3-4 m for the filter box, but use of a 2.7 - m box depth

i reduce the cost without adversely affecting efficiency.

Choice of filter sand and gravel

Undue care in the selection and grading of sand for

slow 3and filters is neither desirable nor necessary. Use of

builder grade or locally available sand can keep the cost

low. Similarly, rounded gravel, which is often quite

expensive and difficult to obtain, can be replaced by hard,

broken stones to reduce cost.



ECONOMIC & COdT CONSIDERATIONS

Minimum filter cost

The cost of a filter sxcluding pipes and values is made

up of tuo components: the total cost for: floor, under drains,

sand and gravel; and the cust of ualls of the filter box.

This cost in general is

KpP (1)

uhere A is the total filter bed area in m , P the total uall

length in m, Kn the cos.t per unit area of filter bed, and KH . p
the cost per unit length of u/all .

For rectangular filters with common ualls, the problem

is to minimize C subject to : .

A nib and P = 2 nb + 1 (n+1)

uhere n is the number of filters, b is the breadth, and

the filter length as shoun in sketch belou :

(2)

1 is

I
.•Kb.

The term K-A is constant for any value of n ana

filter shape. Hence, the minimum cost solution is the

tion that minimizes P, which is

j2 = 2_A

n+1

and
2n

. any

solu-

(3)

(4)



The equation for b, when re-arranged, shows that

2nb > (n+l) 1, or the condition for minimum filter cost

is to have the sum of the lengths equal to the sum of the

breadths. It can ba shoun that this is true whether filter

units are arranged in a single row or as blocks on each side

of a central gallery .

The general expression for the minimum cost is found by

substituting Equations 3 and 4 for Equation 1 :

C = KAA + 2 Kp ( 72A ln+1) ) , .. (5)

A detailed cost estimate based on current (1983) prices

( in Nagpur, India, and excluding contractor's p ro f i t ) for

various materials and items of work has shoun that the f i l t e r

bed cost per square metre is Indian Rs. 500 and the wall cost

per metre length is Rs. 830 .

Therefore, Kn = 500 and K = 830 the specific cost
P

function (Nagpur, 1983) written in terms of area A is

C = 500 A + 1660 ( /2k (n+l) ) . . . (6)

Table 3 gives the costs for f i l t e r s ranging in to ta l

area from 50 to 2000 m2 . At 0.1 m/h f i l t r a t i o n rate and

24-hour operation, this size range corresponds to a range in
3 3

production of 120 m /d to 4B0Q m / d . With a per-capita supply

at 70 lpcd, this would serve a population ranging from 170Q to

68000 people, A large percentage of villages and towns in

India and other developing countries f a l l within this popula-

t ion range.
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TABLE 3 - COST I_N INDIAN RUPEES p_F SLQU SAND FILTERS

FOR A GIV/EN AREA &'NUMBER OF UNITS

Area INDIAN RUPEES IiM THOUSANDS
(m 2) _ - - - _ _ _ - _ -

Tuo un i t s Three un i t s Four un i t s Five un i t s

50 53.75 58.20 62.11 65.66

100 90.66 96o95 102.49 ' 107.50

150 124.80 132.50 139.29 145.42

200 157.50 ' 166.40 174,23 181.32

250 . 189.29 199.23 208.00 215.92

300 220.42 231.32 24Q.92 249.60

400 281.32 293.90 304.98 315.00

500 340.92 354.98 367.38 378.58

600 399.60 415.00 428.58 440.e5

700 457.58 474.22 488.88 502.14

800 515... . 532.80 548.47 562.64

900 571.98 530.85 607.48 622.51

1000 628.58 648.87 666.00 681.84

1200 740.85 762.64 781.84 799.20

1400 852.14 875.67 896.41 915.16

1600 962.64 987.80 1009.98 1030.02

1a00 1072.51 1099.20 1122.71 1143.79

2000 1181.84 1209.98 1234.76 1257d7
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The cost of operating flexibility

For a given area, the cost of filter media and under-

drain is practically the same for any number of filter beds.

However, when the number of beds is increased, the cost of

construction uill increase because of increased uall length.

The extra cost to be paid for higher flexibility and relia-

bility is only a fraction of tne cost of the least flexible

acceptable design, u/hich has only tuo filters and may often

be judged a good investment. The percentage increase in

cost uith reference to the minimum of tuo filter units is

shown in Table 4 . The table of costs shows that for filter

areas upto 2000 m , the number of filters can be raised from

tuo to three by spending roughly 2 to 8 per cent more money.

Building five units instead of tuo, costs roughly from 6 to

22 per cent more. The smaller the total area, the greater

the additional cost for building more than the minimum of tuo

units. However, it would not be wise to build more units for

small areas, as the unit size would became too small for prac-

tical construction. Too many filters uould also demand greater

attention from the operator.

If it is assumed that for a given filter area, the

increase in cost to provide a given number of units (against

a minimum of tuo) should not exceed 5 per cent (based on the

cost equation C = 500 A + 1660 J2i\ (n+1), the lower limit of

area A can be worked out for different values of n. Based on

this information and the cost figure? given in Table 3, the

number of units for a given area, and the cost thereof, have

been worked out and presented in Table 5 , uhich can serve as

a ready recokener for a design engineer. It can be concluded

that there is no significant cost penalty for *akihg the number

of filters greater than two in order to gain reliability and

operating flexibility .



TABLE 4 - PERCENTAGE 0_F COST INCREASE FDR 3,4 & 5. UNITS
AS COMPAREO TO 2 UNITS ONLY FOR A GIVEN AREA

Area Per cent Cost Increase
m2) . ~

Three u n i t s Four u n i t s Five un i t s

50 8.27 15.56 22.15

100 6.93 13.05 18.57

150 6.17 7.61 16.52

200 5.64 10.G2 15.12

250 5.25 9.e8 14.06

300 4.94 9.29 13.23

400 4.47 8.41 11.97

500 4.12 7.76 11.04

600 3.85 7.25 10.32

700 3.63 6.84 9.73

800 3.45 " 6.49 9.24

900 3.29 6.20 8.e3

1000 3.16 5.95 8.47

1200 2.94 5.53 7.87

1400 2.76 5.19 7.39

1600 2.61 4.91 6.99

1800 2.48 4.68 6.66

2000 2.38 4.47 6.37
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TABLE 5 - OPTIMAL NUMBER, SIZE AND TOTAL CQJT p_F FILTER

UNITS FEHft/SH/EN AREA

Area Capac i ty * No. of , • p T o t a l cost
(m2) m. / h r u n i t s L (Rs,x1OOO)

50

100

150

200

250

300

400

500

600

700

aoo
900

1000
1200
1400

1600
iaoo
2000

5

10

15

20

25

30

40

50

60

70

80

90

100

120

140

160

180

200

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

4
4

4

5.77
8.16

10.00
11 .54
12,90
14.14
14.14

15.ei
17.32
18.70
20.00
21.21
22.36
24.49

26.45
25.29
26.B3
28.28

4.33
6.12
7.50
8.66
9.68

10.60
9.42

10.54
11.54
12.47
13.33
14.14
14.90
16.32
17.63
15.81
16.77
17.67

34.64
48.98
60.00
69.28

77.45
84. es

113.13
126.49
138.56
149.66
160.0Q
169.70
178.88
195.95
211.66
252.98
268.32
282.84

53.75
90.66

124.80
157.50
189.29

220.42
293.90
354.98
415.00
474.22
532.80
590.85
648.47
7 62.64
875.67

1009.98
1122.71
1234.76

* At a fi l tration rate of 0.1 m/hr.

L - Length in metres

B - Breadth in metres

P - Perimeter in metres
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Economy of scale

A general cost model for the filter beds can be written

as :

C = K(A)a .... ,... (7)

where 'A' is the total area of the filter beds, K(A) is the

cost per unit area of filter bed construction including walls,

and 'a' is the exponent that represents the economy of scale

factor.

The cost data given in Table 5 has been used to determine

the parameters 'K' and 'a' of the function by the method of

least squares. The resulting equation is given by :

C - 1617 A 0" 8 6 9 ... (a)

Slight changes in the unit cost of filter bed and box

wall, from the values of 500 and 830 used to derive Table 5,

do not significantly change the value of the exponent 'a' .

At 1980 price level when the unit,; costs uere 350 and 570

respectively, the value of the exponent was 0.857 ..

If the exponent uere 1, the cost uould vary in direct

proportion to the area af the filter. If the exponent 'a' is

small, there will be little additional cost for building a

larger unit. If a=0, the cost is independent of size. Large

economies of scale are associated with small values of the

exponent. Until the exponent decreases to about 0.6 or 0.7,

there is no economic incentive to overdesign. Thus, very

little saving is accomplished by increasing the size of the

project in order to provide service .over-a long time into the

future. It has been shown that the best economic policy in
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slou sand filter construction is to use initial design

periods of not more than 10 years and to provide for frequent

expansion to meet future demand ,.

Cost comparison between Slou and Rap id Sand Filters

An analysis of comparative costs of conventional rapid

sand filters vis-a-vis slow sand filters has been presented

in this section. The costs (1983 prices) for conventional

plants with treatment flou sheet shown in/_1 were obtained/Fig.

from reputed construction companies in India. Based on a

regression analysis of the cost data (Table 6) a model has

been developed for cost of rapid sand filters (Fig.2). The

costs (1983 prices) for slou sand filters uith no pre-treat-

ment have been worked out for various items of civil enginee-

ring construction including cost of land. In both the cases,

the costs are inclusive of overheads and profit margin. The

comparative costs thus obtained for rapid and slou sand filters

are given in Table 7 .

It can be seen from the table of costs that the capital

cost of slou sand filters is less than that of a conventional

plants upto a capacity of 3.0 mid. It is well established

that the operation and maintenance cost for slou sand filters

ijji always less than that for rapid sand filters. Therefore, a

rational comparison has to be made on the basis of capitalised

cost or total annual cost of the tuo systems. The capital and

operation, maintenance and repair (OMR) costs for rapid and

slow sand filters of different capacities have been worked out

and presented in Table 8, along uith the data assumed. The

staffing pattern and salary are based on the norms recommended

by the Maharashtra Water Supply and sewerage Board (PIUSSB).

Table 9 shows the capitalised costs for rapid and slow sand

filters of equal capacity,, From the cost-capacity curves
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TABLE 6 - COST OF CONVENTIONAL UATLR TREATMENT PLANTS (RSF)

Capac i ty Cost i n lacs
MLD (Rs.)

2 . 2 6 . . . 18.55

2 . 2 7 . . . 10.03

2.27 . . . 1Q.4

2.72 . . . 8.77

2.8 . . . 14.62

3.5 .<>• 8.85

4.5 . . . 13.18

4.5 . . . 18.97

4.54 . . . 12.8

5.5 . . . 19.15

6.67 . . . 15.65

6.72 . . . 14.28

6.81 . . . 15

9.D8 . . . 18.4

9.08 . . . 26.49

11-.J5 . . . 20.6

13.5 , . . 35.C4

13.62 . . . 22.8

15.89 . . . 26.2

18 . , . 34.09

18.16 . . . 28

20 . . . 52.8

20 . . . 59.11

20.43 . . . 31.6

22.7 . . . . 33.4

36 . . . 45.93

42 . . . . 55.19
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It is increasingly recognised that health benefits from

improved uater supply uill not automatically follou unless a

desirable- -change in the.knowledge, attitude and practice of the

user community is brought about. All-wa£ex =boxne.~di-sea-sas--can- .

also be transmitted by any route which permits faecal material

to reach the mouth, eg., through contaminated food. Therefore,

provision of safe uater supply alone by itself can not control

water-borne diseases unless the personal, domestic and environ-

mental hygiene are also improved simultaneously. It is against

this background that a programme of health education uas integra-

ted as an important activity of the slou sand filtration project,

The strategy for the education and participation activities

uas developed by the Central Health Education Bureau, Neu Delhi

in close collaboration with NEERI, which performed the overall

coordination of the national programme as uell as uith the State

Health Education Bureaus in the four participating states of

Andhra Pradesh, Haryana, Maharashtra and Tamil Nadu,

Methodology

In general, a uniform methodology uas followed in all the

project villages. Informations regarding the village, educa-

tional requirements of the community, facilities and amenities

available etc., were collected through appropriate proformae.

For effective planning, implementation, evaluation and follow-

up of the health education, advisory and action groups were

formulated at various levels. A uelfare-cum-health committee

uas formed at the village level to review and implement the

health education activities among tha target population •



Orientation training

I-.--1 An- orientation training' of the' community health workers,

.Village Jheady formal and informal leaders and school teachers

uas arranged, to prepare them to undertake the field work of

educating the community. They were trained to organise meetings

and deliver information on various aspects of health and disease,

water supply, personal hygiene, .(.environmental sanitation at the :

grass root level.,.: A resource book known as-.^Health Guid'e" to

Workers", uas prepared by,. Har.ya.na. Sfcote Health••"Education Bureau,

for regular use and reference.. In all the project' villages,

medium of. instruction-was .the. respective local-language'. The

course uas supported, by, practical demonstrations, group 'discus-

sions, charts,, models, slides, mduiQfilms, flashcaxds and black-

b o a r d . . , . . . . . . . , . - • - • ••• •-••• • ••• • • ' ' ; - : ' : '

. . Before and after the. training course, the trainees we're

subjected to written, tests to assess their scientific "knowledge

related to health aspects before and after the training.

Inter-agency meeting :.-..: To-ensure unifor-mityv and to facilitate

effective coordination, a meeting of -representatives of the four

participating.: states was arranged,- at Nagpur during Duly 1978,

Pub-lie-:H utio.br! . i,,yineers, -Medic a-I' Officers,'"' and health- education

field staff from all the four states participated in." this

meeting.

Educational Activities :- The educational activities comprised

of mass !mee't«in'gs, group meetings, individual contacts, exhibi-

tions, screening of movie films, display of posters, mottos,

slogans^ immunization campaigns, etc. Doctor's visit was

arranged periodically to treat the sick and also to discuss .

and educate the community on health aspects and sanitation. All

the project villages have schools and the teachers working

there were also involved in educating the community. The

teachers were helpful' and effective in educating school

children about cleahliriessjpersbnal hygiene, good habits,

common diseases among children, environmental sanitation etc.



Periodic medical examination of the children was done and

the defects and shortcomings mere pointed out to them till

they uere rectified, A variety of educational aids were pre-

pared in locaJ/ianguages and used in all the villages.

Recorded dialogues, health songs, celebration of health day,

debate and drama for children depicting health topics uere

part of the campaign to educate the community. In addition,

posters, pamphlets, roll charts, models, panels, flash cards,

table tops uere also used on various occasions.

Movie films uere a great attraction in all the project

villages. A variety of movie films in the local language

uere shown to the village audience regularly. The topics

covered, in these films uere : importance of water, cleanliness,

solid uaste disposal, nutrition, healthy habits, mosquito con-

trol, environmental hygiene, dental care, healthy child,

malaria eradication, cholera, filariasis, hookuorm etc. The

films uere procured on loan from CHEB and .other local agencies

for screening. To make the programme interesting, attractive,

entertaining and at the same time educative, the scientific

films uere interspersed uith entertaining motion pictures. All

such occasions uere used to instruct the community to use safe

drinking uater supplied to them and to use latrines regularly,

so that their environment uas kept clean and gorm free .

Salient Findings

The impact of the education activities on the community

uas evaluated concurrently and after the termination of the

project. Compared to the base-line data regarding the aware-

ness of uater-borne diseases, personal hygiene, importance of

sanitation etc., the community have shoun vast improvements

after the educational activity. Majority of the poople have

taken' to regular use of uater from slou sand filters, in all

the villages. In Borujuada, the only uell uhich provided

saltish uater is not in use nou. The method of-storing and

handling drinking uater have been improved in all the villages.

Improvement uas also noticed in the status of personal hygiene



of adults and children. An appreciable change, in the

knowledge of the community regarding..-uafcar-tjaxna -aad .uatflx-̂

related diseases was also noticed with reference to the :

base-line data xn the project villages.

Community Participation

For the success of any developmental activity aimed

at improving and enhancing the socio-economic- and health

status of the community, public support and participation

is of paramount importance. This is true also for a watar

supply project from its planning to implementation and con- __

tinued operation and maintenance. In the project viilagas-

the communities had their share of participation in every

aspect of the activity.

Participation in planning and design

During the planning and design of the project, consul-

tations uera held uith representatives of the villages,. They

were appraised of the advantages and benefits the community

would derive on its implementation, the nature and .extent of

participation sxpacted from the village people and their

commitment for the continued operation and maintenance of the

water supply system when handedover. Decisions regarding the

source of raw water, location of treatment works, '.". . - ' ' \ T

:.:.."• : . -••'.., location of public stand posts uera taken in

consultation uith the community and satisfying at' the same time

the engineering requirements.

In Pothunuru, during initial __.-, consultations, the

Sarpanch (village head) was not in favour of installing slow

sand filters for their water supply. This was mainly due to

some misunderstanding of the whole concept. Therefore,

detailed discussions were held with him and the other loaders

during which all their doubts were cleared and the community

leaders were fully convinced of the choice of the system.

Whole-hearted support, co-operation and participation uera

readily forthcoming thereafter.



In Borujuada, thu land ouners uillingly agreed to give

auay land required to locate the treatment plant at minimal

cost .

Participation in Construction

In all the four project villages, participation in

construction uas in the form of financial contribution. The

actual construction uas done by contractors.

Village Sorujuada uas awarded a prize money of

Rs. 1O,QOQ/- by Zilla Parishad for hundred per cent coverage

of the households, with individual sanitary latrines. This

money along with another Rs. 10,000/- uhich they took on loan

from the Govt. gave a total contribution of Rs. 20,000/- from

village Borujuada. One of the local residents educated upto

10th standard uas associated uith the various stages of cons-

truction and uas eventually employed as the operator for the

plant. Many of the paid labour were from the village itself.

In Abub Shahar, an amount of Rs. 20,0Gt)/- uas raised by

the community touards their financial contribution to the

projuct.

In Kamayagoundanpatti, the panchayat (local body.)

obtained a loan of Rs. 3.61 lakhs from LIC touards its share

of the construction cost of the plant. The loan uith interest

uas to be repaid by the panchayat from its oun income by uay

of local taxes.

• 'Village Pothunuru also contributed 20 per cent of the

total cost of the uater supply project.

Participation in operation and maintenance

In Borujuada village, the loca^fperson associated uith

the construction of the plant right from the beginning and

therefore familiar uith the various units uas appointed

operator of the plant by the villagers themselves. He uas

• . • 6



given inplant training by NEERI till he was able to do the

routine duties all by himself. The financial contribution

of Rs. 50,000/- from the IRC has been kept as a long-term

deposit in a bank and the interest money is utilized for

meeting the expenditure on routine operation and maintenance

of the plant, salary of the operator and repairs and replace-

ments* Since the commissioning of the plant, another local

person has also been trained uhocuuJai look after the plant in

the absence of the regular caretaker. As the water supply

needs of the caraaunity are adequately met in terms of quality

and quantity, a sense of responsibility and keen desire to

properly operate and maintain the plant in tfcieix own interest

is evident.

In Abub Shahar and Kamayagoundanpatti, the operation

and maintenance of the treatment plant including pumping is

looked after by the public health engineering department /

water supply board in close co-ordination uith the local

community . v

The treatment plant and the distribution system in

village Pothunuru are operated and maintained by the village

panchayat staff.

Participation in educational activities

The formal and informal leaders and the prominent

people of the villages took part in organizing and conducting

the educational activities in all the project oillages.

Conclusion

Tha participation of communities in the four project

villages at all stages of planning and design, implementation,

operation and maintenance has nut only created in thorn a sense

of pride and achievement but also has improved their knowledge

regarding the role of clean water, better sanitation and personal

hygiene in building up a.state,of positive health. The strategy

for health education and community participation has adequately

demonstrated that such activities should form an important



ingredient in any health and social development programme

for its success. The multidiscipiinary approach uith the

bopeficictry community as the target field testad in the

slow sand filtration project could thus serve as a model

for large seals adoption in future water supply programmes.

i



SLDU SAND FILTER BED5 FDR_ P.U.S. SCHEME AJ_ PQTHUNURU

IN UEST GOOAl/ARI 0I5TRICT, ANDHRA PRADESH (INDIA)

By

S r i U R K MURTHJ

CHIEF ENGINEER ( P . R . ) , R.U.S. , SEC'BAO

&

S r i R KONDALA RAO

5UPERINTEKDIIMG ENGINEER ( P , R . ) , GUNTUR
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For P resen ta t i on a t the Na t i ona l Seminar on Slou Sand
F i l t r a t i o n scheduled to be held at NEERI, Nagpur

dur ing 29 June - 1 Ju l y 1983
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SLOW SAND FILTER BEDS FOR P . U . 5 . SCHEME AT_ PQTHUNURU
W £ S T GQDAI/ARI DISTRICT, AtMDHRA PRADESH ( I N D I A )

By

S r i U R K HURT H I , 8.EL., f i l E .
CHIEF ENGINEER ( P . R . ) » RURAL WATER SUPPLY

SECUNDERABAD

&

S r i R KONDALA RAO, B . E .
SUPERINTENDING ENGINEER ( P . R . ) , GUNTUR.

-0OQO0-

The Village Pothunuru is situated on the R & B Road

from Eluru to Kovvuru (via) Gundugolanu at a distance of

13 kms» frQm Elur-u in Uest Godavari District, Andhra

Pradesh (India). The Population of the village as per

1971 census is 3254 •

The people of this village used to get drinking

uater from the Godavari River Canal Fed tanks. The people

of this village commonly suffered from Amoebeosis and

Gastro-enteritis. They also used to complain less resis-

tance to hard labour works.

A Scheme was proposed to give protected water uith a

per-capita supply of 10 gallons (45 litres) per day by

the Andhra Pradesh Panchayati Raj Engineering Department at

an estimated cost of Rs. 3.68 lakhs# The scheme envisages

filtration of uater through pressure filters originally.

During execution of the Scheme, it uas selected by the

"NEERI", Nagpur, for providing slow sand filter units by

giving financial assistance of Rs. 50,000/- out of the funds

received from U.H.Q., International Reference Centre, The

Hague, The Netherlands. The P.U.S. Scheme at Pothunuru uas

selected by "NEERI" for its Rural Development Project uhich

aimed at overall improvement in the health of the people.
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• -T-he Slow S'and -Fi l ters-were designed "fdr™a " f i l t r a t i o n

ra te of ? J gal lons ( 125 l i t r e s ) per sq . f t . , (o .*. M/hour) per *J

day (24 hours) and 16 hours working. Two f i l t e r beds each of . ^

size 1.0.97 M .x 7."92 W,,x'3.0 ,".M-. ( o v e r a l l depth), to give 33 G.P.M.

by eacn f i l t e r , are constructea • w i th tne fo l lowing d e t a i l s .

The alround wa l l s .o f f i l t e r bed are of R.C.C. 40 cmg.

th i ck and : bottom is;.-provided wi th 15 cms'thick 1: 1-| : 3 R.CC.

raft.

FILTER SUPPORT C111")'DRAINS

. •• .-:';T,ha i f i l t e r • support- i 'S prepared- out of 20 cms*, x 20 cms,, ™

x 5 cms.c.;;C-.,C. = .:.1- :•: \^ : 3 per forated bri"cks 4'up'p'or'ted' over

so l i d - .b r i cks of 2.0. cms0 "x 10- cms, x 5 cms. C .CC. T: 1-g- ' f ' 3 . 5 nos. ,

of 6 mm d i a . pe r fo ra t i ons are provided i r i -e^c'h br4.;ckp The; f i l -

tered water, co l lec ted through the per fo ra t ions along wi th other

gaps in.--:tuBtw3e'jn the bri.;pk©'tS; f lows through the side dra ins in to

a Cent ra l .Drain. ;O:f-size 3.0" cms* x 30 cms. The cen t ra l dra in i s

covered-tdifeh RiE.G Z'( Ti 1^:3) -per fora ted blocks of 5 cms t h i c k -

n e s s . '-;- "•••'-• •-..••••:••" •'•• ; " : ; r • ' ' ' • •' •••*-••

DETAILS (Jj_ FILTER Î FID T. A

a ) HARD BLAST'i£D:''GRA'iMIT£ hETAL : ' ' D e p t h

i ) P a s s i n g , t h r o u g h .25 m m d i a . s i e v e and •*. .15 c fns ,
r e t a i n e d on 20 mm. d i a . s i e v e

i i ) Passing'through 12.6 mm dia. sieve and
r e t a i n e d b n ; 6 t 3 mm^dia. s i e v e '^ . . . TO cms.

i i i ) • PassiR^-thf ou'gh-4 mm dia. sieve and
re ta ined jQn 2..-,mrpo d ia o s i eve . ... i.. , ' -10 cms.

i • • ' • • • • • • • • ^ • •

b > ' C O A R S E S A N O - : - . . - . U - - . L . - L ' • . • • • • • . • • • . : • • • • • . • • - •

. ; . n ; . • • - • ; ' ; • t • ; " • ' ' . ; • . , . . • . •

x) Passing through B.S.S. No.14 and re ta ined . .-,
dn B . S . ^ i No . 2 4 ' - » ' : - ' . • • . . . .10 c m s .

c ) FINE"'SAND :

i) Passing through No.14 sieve and retained
on No. 60 sieve ,.. 100 cms.

TOTAL OEPTH or FILTER MEDIUM . . . 145 cms.

• m • w
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TABLE 7 - COST OF SLOW Us, RAPID SAND FILTERS

Capaci ty Cost i n lacs (Rss)
rnld

S.S.F. R.S.Fv*

1.C 4.6 6o3

1,5 6.5 7.9

2.D 8.4 9.2

2.5 10.2 10.5

3. C 11.9 11.7

4.D 15.2 13.8

5.0 18.6 15.7

7.0 24.9 19.c

10.0 34.0 23.1

15.C 48.4 29.3

20 . C 62.1 34.5

* Based on regression model



TABLE 8 - RELATIVE COST O_F SLOU AID RAPID SAiMD FILTERS

( C a p i t a l , Annual OMR Cost) Rupees i n Thousands

._. - __
Plant Rapid Sand F i l t e r Slou Sand Fi l ter

capacity T
(mid) Capital M & R Energy Chemi- Sala- Total C a p i t a l 1*1 & R Sc rap ing Sa la ry T o t a l

c a l s r y OF]R OHR

1 63Q ^ 25 .2 0.73 10.9 51 .0 87.83 460 9.2 3.12 44 .4 56.72

2 920 36 .8 1.46 21 .8 51 .0 111.06 840 16.4 6.25 44,4 67.C5

3 1170 • 46 .8 2.19 32.7 5UG 132.69 1190 23 .8 9.37 44.4 77.57

5 1570 62.8 3.65 54.5 51.C 171.95 1860 37 .2 15.62 44.4 97.22

7 1900 72.0 5.10 76.3 51 .0 204.40 2490 49 .8 21.87 44,4 116. C7

10 2310 92.4 7.30 109.0 51.C 259.70 3400 68.0 31.25 44.4 143,65

15 293Q 117.2 10.95 163.5 51 .0 342.65 4840 96 .8 46.87 44 ,4 188.07

20 3450 138.0 14.60 218.0 51 .0 421.60 6210 124.2 62.50 44.4 231,10

n & R (1 4 %
Energy <i 4 KUH/MLD (Rs.0.50 / KUH)
Chemical (Alum) @ 30 mg/l (Rs. 1 , OOO/NT )
Salary :- Operator ' 3 nos. ® Rs.550/- P

Attendant 3 nos. @ Rs.^50/- P,
Helper 2 nos Rs.500/- P.l7!.

** M & R @ 2 %
Scraping @ Rs.0=50 P /m2 area
Salary :- Operator 3 nos. @ Rs

Attendant 3 nos. @ Rs
Helper 1 no, ® Rs



TABLE! 9 - CAPITALIZED C03T5 FOR RAPID AiMQ JLLJU 5ANQ FILTERS

1 l a c =-. i : o o v a o a

Plant Rapid 5and Filter Slow Sand Filter
capacity
(mid) Capital Annual Capita- Total Capital Annual Capita- Total

OFIR Used c a p i t a - QW U s e d c a p i t a -
OMR U s e d GMR Used

1 2 3 4 5=2+4 6 7 3 3=6+0

1 6.3 0.37 6.67 12.97 4,6 0.56 4.30 8.90

2 9 . 2 1,11 a.43 17.63 3,4 0.67 5 .09 13.49

3 11.7 1.32 10.07 21 .77 11.9 0 .77 5 ,39 17.79

5 15.7 1.71 13.06 2 3 . 7 6 18 .6 0-97 7 .33 2 5 . 9 0

7 19 .0 2 . 0 4 15.53 34 .53 24 .2 1.16 8 .31 3 3 , 7 1

10 2 3 . 1 2 .59 19.73 42.83 3 4 . 0 1.43 10 .91 4 4 , 9 1

15 2 9 . 3 3 .42 26 .03 55 .33 48 .4 1.88 14-28 62 .38

20 34 .5 4 . 2 1 32 .04 66.54 6 2 . 1 2 .31 17 .56 7 9 . 6 6

Remarks

Capitalised cost = Capital cost + capitalised OMR cost

1-(i+r)~T

Cost factor =
r r = interest rate : 10 per cent

1-(1 in)"15

_ _ „ _ T = design period : 1 5 v *.•#,.-. $
" = 7 ., S

0 . 1 0

N>
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(Fig.3), it can be seen that slou sand filters are economical

upto 8fD mid. This limit of economical size uill furthar go

up if a chemist has to be employed for rapid sand filters.

Furthsrmcre, it may be noted that uhile comparing costs,

factors uhich can not be readily quantified in terms of money

should also be given ueightage for a more realistic evaluation

of alternatives. For example, the quality of product uater

from a slou sand filter uill be less corrosive than chemically

treated uater, the long term effect of uhich on the distribu-

tion system can not be simply assessed. Similarly the effect

on the receiving stream of disposal of uasteuater and sludge

from uateruorks providing chemical treatment is difficult to

quantify.

Almost all the villages and touns that still remain to

be covered uith protected water supply in India and in many

developing countries have a population of a feu thousands

only. Even if regional uater supply schemes covering a number

of villages are considered, the total population may seldom

exceed 1,00,000% for uhich uater treatment by slou sand filtra-

tion can prove economical and cost effective .

OPTIMAL DESIGN 0F_ SLOU SAND FILTER SYSTEM

It has been shoun that for small and medium uater supplies

(upto about 8 mid) slou sand filters are economical than

conventional rapid sand filters. This section presents a

methodology for evaluating various alternatives in slou sand

filter system for a given daily demand. The important

assumptions made in the design are as follous :

The system provides for a single step treatment using

slou sand filters uith no pre-treatment .

The design filtration rate is 0.1 m/hr .
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FIG. 9 • CAPITALISEO COST FOR SLO SANO » APIO SAND FILTERS
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The treatment works are located in the vicinity of rau

uater source and the rau and filtered water pump houses

are so arranged as to facilitate operation & control by

one pump attendant.

The shift timings are : 1st shift „.-, . 6 am to 2 pm

2nd shift ... 2 pm to 10 pm

3rd shift ...10 pm to 6 am

Water supply is intermittent and the timings are fixed -

6 am to a am and 4 pm to 6 pm .

In the light of experience and field practice, five

alternatives are evaluated.

Alternative 1 :- The filters are designed for ') hours (one

shift) operation from 6 am to 2 pm and so also the rau and

clear uater pumps.

Alternative 2 :- The filters and the pumps are designed to

uork for 16 hours (two shifts) from 6 am to 10 pm .

Alternative 3 :- The filters and rau and clear uater pumps

are designed for continuous 24 hour operation. The system

flou sheet for the three alternatives is shoun in Fig. 4 a .,

Alternative 4 :- The filters are designed for continuous

(24 hour) operation uhile rau uater pumping is .̂nly for

a hours divided into tuo shifts of 4 hours each; 6 am to 10 am

and 6 pm to 10 pm. The pumps are designed for a capacity equal

to 3 times tne hourly output of the filters. The excess rau

uater is accumulated in a storage tank and fed to the filters

by gravity during pump shut down period so as to ensure con-

tinuous filtration.
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Alternative 5 :- This is similar to alternative 4 except

that rau water pumping is for 16 hours divided into 2 shifts

of 8 hours each with a four hour break in between. The flow

sheet for alternatives 4 and 5 is shown in Fig. 4 b «

To facilitate comparative cost evaluation, the sizes /

capacities of the system components for the five alternatives

have been worked out in terms of D, the total daily demand in
3

m and ̂ shown in Table 10 . The cost functions & regression ^

models (based on 1983 prices) are developed for individual

components which collectively yield a good estimate of the

costs of alternatives under consideration (Table 11). The

values of constants and exponents are subject to change with

time and place and hence have tobe determined for specific

conditions.

The total cost of the system is made up of the cost of

civil works, cost of land and the cost of rau and filtered

water pumps including standby units. Cost of civil works

for any alternative can be written as :

CCU = GSTCST + S5FC5T + CUSCST + ELSRCST
n n n n n

where suffix *n* stands for alternative number.

Cost of Pumps :- C P,J... = K (to ) a 5 = Kc(o.OO46 --^*
 a 5K (to

n o n

Cost of land : - CSTLiMDn = K6(AR£An)

Therefore, t o t a l Capital Cast (TCC) = Cost of C i v i l Works +
Cost of Land + Cost of
Pumps

TCC.. = CCU. + CSTLND + C PUMP
i n n n



IABAE_1Q. ~ §}1Q± I CAPACITIES G_F SYSTEM COMPONENTS

System Alternative
Component •

Gravity - D D
Supply
Tank- 3 6
m3
(CAPGST)

Slow Sand D D D D D
F i l t e r - x 3 x 1.5 *•
, m 2

 x 2 .4 2.4 2.4 2.4 2-4
(ASSF)

Clear U a ta r D
Sump - m3
(sews.)

D

a

3
D

4

D

16

D

2

D

24

D
_ —

2

D

3

D

2

D

6

D
__

2

Elevated*
Service
Reservoir
-m3 (SESR)

flaped -on mass curve

TABLE 11 - COST FUNCTIONS 4. REGRESSION MODELS
FOR SYSTEM COMPONENTo

System Component Cost Funct ion Regression Model
* mm " * ^ ^ ^ • " ~ " • " ^ m m • " • " " " * ^ *~ • ^ " • • ^ • " • • • • ^ ™* ~m ' ~ ^ • » — • « • H " ^ ^ * —at — • _ • — . ^ M . . s ^ ^ — - • • ^ a« «^ _a «w ^ M — * « . — "» ^ _ _ ^ ^ ^ „

5 5 4 9
 (

C A P G 5 T
)Gravi ty Supply Tank GSTCST=»K1 (CAPGST)ai

Slou Sand F i l t e r SSFCST-K2(ASSF)a2 1617 (ASSF) 0 ' 8 6 9

Clear Uatar Sump CySCST-K3(SCUS)a3 1O35(SCUS)°'785

Elevated Servif ie CSCRCST=K (SESR)a4 6935(SESR) ?

Reservoir 4

Pumps C PUMP =Kc-(HP)a5 2266 (HP) 0 * 5 2 5
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A comparison between the five alternatives can be made

and the final choice decided on the basis of total annual costs.

The total annual cost functions for the alternatives are written

as the summation of costs given in Table 12 . Using a computer

and substituting appropriate values for the variables (Tables 13

& 14) in the cost functions, total annual costs far plants of

capacities 200-5000 m /day have been obtained and presented in

Table 15 & Fig.5 .

It can be seen from Fig. ii that alternative 4 ( 8 hour

pumping and continuous filter operation ) uill provide the least

cost solution for plant capacities upto 270 m /day . Tnis

corresponds to a population of about 3900 uith a per-capita

supply of 70 lpd. For plants of capacity 270-950 m /day

alternative 2 uhich provides for 16 hour operation of both pumps

and filters is the least cost solution. For plant capacities

greater than 950 m /day alternative 3 uith 24 hour pumping as

well as filter operation uill be the cheapest. Experience has

shoun that non-availability of continuous supply of electric

pauer is one of the major constraints particularly for small

plants and that standby power is often not provided for. In

such cases alternative 3 is not feasible and therefore the next

cheapest has to be selected. For a reliable quality of product

uater continuous operation of filters is desirable. Alternatives

4. an-d 5̂ -uhich ensure continuous filter operation but provide for

intermittent pumping, should prove a practical solution though

they are marginally more expensive than the least cost alterna-

tive, • . . , - . .

SUMMARY

The slou sand filters are appropriate and cost effective

for small and medium uater supplies in developing countries. In

the light of recently completed research a rational design of

slou sand filters consistent uith flexibility and reliability



2 3

TABLE 12 - TOTAL ANNUAL CCS.T FUNCTIONS FOR ALTERNATIVES

Annua l i zed C a p i t a l Cost (ACT.)
@ r ?o par annum over a p e r i o d
of ' IM1 * yea rs

(HT)N1

ACCn = F(TCCn)

2 Mciiu;-.Jiiaiics cost of C i v i l Works
<£-' r* 1 /u per annum (

DCU =n

Maintenance &• Depreciat ion on
pumps <D 'iw.1 . per annum (DP!.2)

4 Energy cost ® " r j " per kuh . . . ENERGY = r3 (kUn ) x

365 x Y_

Cost of sand scraping d r
s q . m. ar e a

NS ^ No. of scraping^/ year

er SNDSCR = r, x A5SF x
4 NS

6 Salary of s t a f f SALARY ,,

SALARY =

.12 (

12 x X'S .)

SALARY
3

SALARY

SALARY

1 2 x 3

12 (S 1

12 x 2

7 Total Annual tost (TAC)

TACn = ACCn + DCU n+ DPnCn + ENERGY + SNDSCR + SALARY n

Expressed as cost of uater production (CUP ) per 1000 mJ

TAC_
CUP

n 0 x 365
x 1000

Refer Table 14 for staffing pattern



TABLE 13 - ASSUMED UALUES FOR THE VARIABLL5 USED .IN. THE.
COST FUNCTIONS

Sr.No. I tem Notation Value assumed

5

:., ..,-• :25

1 Cost of land in
Ks./m2

K6.

2 Total Head on Pumps
in metres ... H

3 Interest rate per year r

4 Interest period in
years N.

5 Rate of deprecia-
tion & maintenance
on civil works per
year r

6 Rats of depreciation
& maintenance on pump
per year r,

-12 .

25

0.02

0.07

Energy charges in
Rs./ku 0.5 0 •

Scraping charges in
Rs./m2 of f i l t e r area 0.50

10

Salary of pump opera
tor in Rs. / pm.

Salary of filter ,
attendant in Rs./pm.

31 550

550

11. Salary of watchman
in Rs./pm. 400

12. Hours of
Water Pumping for
Alternatives 1,2,3,4
& 5 respectivsly

,16,24,
8 & 16
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TABLE 14 - STAFFING PATTERN FOR DIFFERENT ALTERNATIVES

Alternative No. of pump No. of f i l t e r No. of
, o . operator(s) attendant(s) Watchman

1 1 1 1

2 2 2 1

3 3 4 1

4 1 1 1

5 2 2 1
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TABLE 15 - TOTAL ANNUAL COST _IN_ RUPEES PER 1QQQ m
3 / d a y

Cap. A l t e r n a t i v e s
m3/day -«

1 2 3 4 5

200 1183 .1084. .1288 . • 1Q71 1155

500 875 708 748 743 743

1000 727 549 548 599 576

1500 6 70 486 469 534 506

2000 633 451 426 495 465

2500 607 431 398 469 438

3000 588 413 378 450 419

3500 573 400 362 434 403

4000 561 390 353 424 394

4500 552 381 343 414 383

5000 543 374 335 405 375

\
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in operation has been discussed. A model for f i l t e r cost has

been suggested and i t has been shoun that there is no economy

of scale in slou sand f i l t e r construction. Cost comparison

between slou and conventional rapid f i l t e r s has prov/ed that

for plants of capacity upto about a mid, slou sand f i l t e r s

are cheaper. A methodology has been described to faci l i ta te

optimal system design for any given daily demand.
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Effective size of the sand used =» 0.3 ( d o )

Uniformity coefficient of sand used=»2.2 (0.6Q)

I
* (0.10)

The Godavari River C-.-ial Uater is fed into a summer

storage tank uhich uill act as a sedimentation tank.

Rau uater from the intake well uhich is situated in

the summer storage tank uill be pumped into the S.5.Filter

beds uith 2 H.P. motors. The clear uater from the S.S.filter

beds is made to pass through "\J" notch chambers to the collec-

tion uell and is pumped to O.H.S.R, of 20,000 gallons capacity

after chlorination by using 7.5 H.P. pump sets. From here,

the uater is distributed in the village through 30 public taps,

EXPERIENCE IN CONSTRUCTION" & OPERATION

As far as execution of main structure is concerned, there

uas not mucn of a problem except that the shuttering for ualls

had to be procured and it uas felt better to procure them

departmentally as the petty contractors in rural areas may not

be able to afford such costly items.

For the filter media, tne required sieves have been

procured by the Department by procuring necessary M.S. Plates

and drilling required size holes in them as the meshes

available in the market can not uithstand the continued use.

The procedure for the operation of the slou sand filters

involves only tuo things, to regulate the flou of rau uater

into the slou sand filter beds to maintain the constant head

of standing uater over the filter media and to regulate the

flou of clear uater from the slou sand filters to the designed

discharge.

The first regulation is achieved by having an overflou

arrangement by providing an overflou pipe at the required

n.U.L. and connecting this pipe into rau uater tank*

4
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ThB second regulation ::a achieved by employing a nV41

notch at the' outlet and making a mark on the "V" notch

corresuo.H.ji.'y to. the required discharge. •

%

One I . T . I , mechanic i s now engaged by the Gram

Panchayat for thu maintenance of the scheme and the Andhra

Pradesh Panchayati Raj Engineering Department i s watching

the performance of the scheme. . •••

Af ter usage of the f i l t e r e d water, i t is observed

that the General health of the publ ic has improved " - • .

remarkably. Mo cases of Gas t ro -en te r i t i s , uare. noticed

the rea f te r . The publ ic have also informed that they are

able to stand better for vigorous work. •

C03T PARTICULARS . . : ; ' ; - '

The cost of the S.S. f i l t e r s at Pothunuru works out.

to Rs, 1,072,/- per sq.m. area of the f i l t e r bad.

ThB cost of maintenance of the scheme as observed i s

Rs. 15,82.'./- during the year '-981-82 and Rs. 19,292/- during

the year 1982-83 •

CONCLUSIONS • • • • : •

Keeping in view the.easy maintenance procedure and

relatively better purif ication whan compared to pressure

f i l t e r s , slow sand f i l t e r s seem to be the bust proposition

of purif ication of waters in rural areas.

This process is also being adopted in Number of

villages covered under N.A.P. and other Programmes.

I t may be possible to bring down the cost of the

structure by adopting suitable designs -such as circular

design. The approximate cost with circular-1 design is coming

to Rs. 0.40 per li.tr-a to Rs. 0.50 per l i t r e " against• Rs.' "0.67 per

l i t r e with rectangular designs. I f rapid sand f i l t e rs are

adopted, the rate works out higher and operations w i l l be

difPicul t at the village level.



CHIEF ENGINEER'S CONFERENCE

27-28 June 1983 NEER1, NrtGPUR .

RECUMFIEAIDHTIUNS • •

1. The Conference appreciated the ef'foxts of the

of Works & Housing (CPHEED) in drafting the Master Plan

for the Water Supply & Sanitation Sector for the Inter-

national Water Supply & Sanitation Decade. While the

Conference broadly endorsed tne Master Plan as drafted,

representatives of some of the State Governments indi-

cated that they "have not had time to study the draft in

detaxl and that they would forward their comments, if

any, within ten days to the Ministry of Works & Housing.

The Conference authorised the Ministry of Works & Housing

to finalise the Master Plan Document based on these

comments and the deliberations at the Conference.

2. The Conference recommended.that adequate financial

resources should be provided in the central and state

plans for achieving ths modest targets of the decade.

It was noted that the financial projections in the Master

Plan were based on 1980 prices, the actual financial pro-

vosions in the I/I I Plan and the first year qf the l/III

Plan should take into account tha escalation in prices

from 1980. The Planning Commission and the State

Planning Departments should take particular note of this

factor. A minimum of six per cent of the,VIJ Plan outlay

should be earmarked for the Water Supply &.,Sanitation

Sector as recommended by the Central Working. Group, on

financial resources to achieve the objectives of the

International Drinking Wutar Supply & Sanitation Decade

Programme .

3. The Conference also suggested the introduction of .

several specific measures to augment the financial

resources for the water supply sector. Thus, LIC

financing for the sector should be increased and made

an additionality to the Plan. Further, LIC financing

u c :*••*•



should cover 100 p^r cent of ..the' project, cost, at least

in respect of projects costing upto Rs. 100 lakhs. • The ,

floating of a lottery to. finance atileas..t the. operation

and'maintenance" expenditure uas suggested. Ce.ss on. land
: revenue, sales tax, income tax,- entertainment tax.,and

increase in octroi rates were also recommended.

4. 'As regards'externally aided projects, ,the, Conference

recomme'ndad that the ant ire aid rocei.yed f,r.om the

'external agency should be an add.itiu.naJ.ity , to. the i state

•plan. Further, thu adoitionolity .on account,of external

projects in the'Datur Supply & Sanitation .sector-should

flou in full to the sector atleast during,, the-decade

period; ''The customs duty on equipment, received as

part of external aid to projects, may be exempted from

customs' duty," particularly'in the case of rural water

supply schemes uhich are intended to benefit the rural

poor.

5. The Conference unanimously endorsed the proposal for

' the sotting up of ai.national l^yal financing institution

for Ur̂ t̂ r Supply & Sanitation on thu lines of HUDCQ &

REC.' The institution should be set up immediately and

' should attempt to make available soft loans. State

Governments should also sot up institutions like Uater

Supply and- Seuerage' Boards to enable thorn to receive loons

' from-the national institution. N . . .

6. -The Conference noted tha't the eiactricity rate for

rural uater supply schemes uas high and recommended

that the rate should be brought on par uith minor and

lift irrigation schemes. ". ' .

7. The Conference recommended that the centre may appoint

a Working Group to study the uater rates and., collection



of revenue by local bodies far water supply and sanitation

and to suggest suitable norms in this area.

8. The Conference recommended that tht3 principle of supply-

ing water free to the community should bo reconsidered

and that uater supply to any community should be adequately

charged for, to make the schemes self-supporting. The

objective of full recovery could be attained in 3tages.

9, The Conference recommended that a Working Group should be

set up by the Plinistry of Uorks & Housing with representa-

tion for State Governments tu prescribe norms for operation

and maintenance of water supply and sanitation projects, on

the linos of similar norms far high-uay projects. Health

Ministry to be associated.

10. The Conference recommended that the Ministry of Works &

Housing should take necessary steps to create an All India

service of Public Health Engineers. The Ministry of Uorks

& Housing may also augment training facilities for inser-

vice engineers . A separate degree course for public

hualth engineers should be introduced in the appropriate

educational institutions.

11. The Conference recommended that additional posts should

be sanctioned as soon as the uorkload increases. The

sanction should also cover other infrastructure needed,

such as vehicles. Procedures should also bu struamlined

to cover delegation of powers for sanction of projects

and efficient implementation.

sua



PILE

T.S. Rajagopalan & T.tf. Raj an
INSDOC, New Delhi.

One of the important aspects, often discussed at

conferences, seminars, workshops etc.,on User Education,

is Personal Information Pile (,HLnP).This paper presents

a few ideas on PlnP bassd on our own experience as tech-

nical writers and also of bur interaction with a num"bor

of technical writers as users of information.

Research scientists, design and development engi-

neers, technologists, operational and management specia-

l i s t s and such others need to keep themselves..- xtbr.oast.

of current developments in. their crwrrchoson field (s) of

activities- i?orr their functions quite often result in

the preparation and production of a variety of documents

such as research/technical reports,monographs,treatises,

critical reviews, trend reports, project reports and

similar others. These activities quite . obviously

demand vory extensive and' intensive reading, "feesides

discussions with colleagues and experts, While ongaged

An the pursuit of a problem, n number of documents rolo-

Vant to the chosen subject Is olosely examined and many

of them studied at depth, for gathering data> facts,

ideas and thoughts. Discussions with peers, experts

and others arc also somotines reoordodv» A good deal of

note taking with bibliographical citations of source

documents is fundamental to the process of writing and

is nost essential, in .fact,, indispensable. Indeed syste-

matic and efficient note tricing -tcohniquos could consi-

derably contribute to conserving the physical as well- •

as the intellectual effort involved in data gathering.

If done properly and systematically, i t could eliminate

much of frustration in otherwise recalling the required

information fron an unorganised filo at a great effort .

and tiao. It can help greatly in the sketching of a



preliminary outline of the work

subsequently tho prclimin-ary drafting. This record of

wo 11 digested notes grows into a most important refe-

rence source for tho writer. It has to "bo maintained

with care, accuracy and notioulousnoss forcr.sy oonsul-

tr.tion end roforenco throughout. It has, therefore,

to bo processed. and organised into a filo(s)to become

r. handy and ready tool of reference, lest 'all tho

efforts taken in the preparation of notes at various

tines and for various purposo-s are likely to be wasted.

Thie file i s often called as a Personal Information

Pile. This paper presents a few techniquoe rolr.ting

to the creation ancl maintenance of such files.

of

Depending on the nature-of work, the -writer la?

planning to produce, (viz, research papor, tochnical

report> nonograph, treatise, etc .) , and tho notes

prepared thereof nay bo broadly groupod under three

1» Bibliographical references
'2* Subject notes
3» Connonts v

The first category of notes, bibliographical refc-

roncos all those doftunents that are intensely studied,

to be directly used by the author in the tort , cited

as foot notes, plus others that are relevant ' to the

subject that arc to feature eventually in the biblio-

- Sr^Pky» Very often those references are collected at

different tines fron various information products such

as current awareness bulletins, indexing and abstra-

cting services, selective Dissemination of infer nation

(SDl) notifications, and also while consulting and

reading primary literature.Theso references arc surro-

gates to information and should always contain essen-

t ia l nininum data that will easily and accurately



identify the source publications. The usual elements

that constitute an entry*, arc

of publication and pages, for 'books or sinilar docu-

ments; author., title, host journal title,volume, issue

lumber, year and inclusive pagination for journal -

articles; and sinilar appropriate elements, for other

typos of documents such as patent and theses. It is

important to record the bibliographical elements of

documents according to a" standard format with a koon-

ncss on accuracy and attention to details so that there

would not be any need, to rochock these data at any

stage later at the cost of extra time. A number of

published standards, including Indian Standard,are avai-

lable on Bibliographical reference; anyone cf them may

bo chosen and followed consistently.

The second category of. notoe,

perhaps the most voluminous, may contain i) Factual

data that include statements, nunorical data, refe-

rences to illustrations like figures, graphs, charts,

drawings, photographs of designs, etc. ,w-ith or without

annotation; ii) Anstracts cf original^documents road,

extracts or excerpts fren original- documents; ' .quota-

tions etc.,; n-ost of which copied verbatim. f ram -the

sources;, and iii) Assimilated and digested notes-that

the writer records in: a condensed form in his own -words

of idoas contained in the various documents aftor

study/consultation. Obviously a great bulk of' notes

prepared will fall under this category. Brevity, pro-

.cisicn, conciseness and certain amount of uniformiiy

should "he the watchwords, in the preparation of these

notes. It is possible tc. swoll the notes by indiscri-

minate recordings which will only make the organisation

of files and subsequent use very difficult. As far- as

possible, only digested notos should go into the filo

and the tonptation to copy verbatim from documents

should bo avoided, • '•

!i-.L.--r.--':":VLl R e f e r j n v t > u n ;
Mr" ':;.T.-,rn-jr:L'.v ^ ^ S u p p l y
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A syst<2nc,tlx>-prt>cocLuro--£cx - roooivlin^ "Idaa- no-tee

in a frtandcrd forar.t w ûlcl bo worth the tine spent.

"The data pay include the following :

t » Date, Tino, Place, tho Nane cf "the Library whore
the documents have "been "borrowad or < consulted.

2, Subject Headings, consisting of Keywords or
.Catchwords.. • ••" :

3* I t ens of' Information :
a) Factual data ' f

b) Abstracts, summaries, . otc. . I
c) Assimilated and' digested ' /

notes. .

4* Bib3J.ographi.cal doscription of

5» Indication of tho relation of notes prepared to
the chapter/section of tho work planned.

6. Oonnonts.

vx. uuirBS" reierenco rexorrea

hero%. as 'Oonraente' may consist, of now thoughts -and

ideas, criticisns7' interpretations and suggestions,

clues e t c , the.t frequently occur to the author while

reading or thinking, llany-idc'as nay corae at eeeningly

inopportune tine - \7oll fornod phrases or any idea

nay cone, to nind while bathing, -at a cinema theatro,

at a party or before going ' to sloop at nights or oven

while sleeping. Creative ideas do not watch the clock.

Often they aromas easily forgotten as they occur sono-

tines effortless. It would be a good practice to put

•theso thoughts in black and white at tho earliest

possible tine and incorporate then in tho Personal

Information f i le .

The consents could quitd often be fitted into the

second category of notes at the appropriate places,



registering their iderrtits separately, Whon those
connects cannot "be fitt<)^-anyv]mr<^tiiey';l!orn .the "third
group of notes and crust be recorded sopartrtoly, lest
forgotton. The format for recording those may "bo as
follows :

1. Date,, fcr
2» Subject "Heeding

3- Comments which nay include :
i ) New thought or idea

i i ) Cfcriticifin/ J2&£lnc&±o£i/ln&<irTttt&~-
. tion,

i i i ) A good phrase or a good sentence' ;
iv) Similar others.

Indication of the relation of notos
prepared t o the cbzzptoi^/'&c&b±on-^j£ tho.
work t o bo t

physical_St ore of Documents

Apart-fron the notes assiduously colloctod and
recorded, a number of docuacnts such as books, pro-
prints' of journal articles, research - and technical
report's, drawings> etco? would have been collected by
the author over years. Sono of those documents nay bo
owned by the author, and would have "boon perhaps
thoroughly read with narkings of significant passages
and narginal notes. The information narkod on the docu-
nonts or the narginal notes, nay bo transferred on to
the cards/shoots and nerged with the files already con-
piled; Or else an index to fi les should tak-o care of
their retrieval and location. It is inportant that
those- should be appropriately dovetailed into the filo
already built up» The documents thonselves need proper
arrangement and storage for oasy retrieval,particularly
whon they are too many* A correlation betweon the
arrangenont in docunont -store and file organisation
would bo worthwhile.



'« " "ft. '« : :
I

pc^^ Pcx-sonal
Inforaation Pile i s the records of the author *s own
oxp^jrinont art ions or investigations on the.problens of
'his study or research* Those nay include laboratory
notesf with readings and observations.' of
conducted, or data fron surveys . conducted . and such

others. Those also nust be incorporated into the

systen at appropriate places«

Ffl.pLe Qrganleaticn . . /

As the inf ornaticn collo-ctcd. in~tlia^£orns-of /

notes get growing, the organisation of the notes into

a file with a noaningful and helpful .arrangement of the

oirtrias.. bee ones necessary. The three categories of

notos and the other parts nonticned above nay bo orga-

nised separately or nay bo integrated into a single

file.. The ontries are usually arranged under broad

subject headings to tho oxtont they noot tho writer's

requirements. Decisions taken ' at one stage -on.̂ sjx the

pificoiiGnt of entries _shculd not change .unless abso-

lutely necessary, as individual authors tend to change

their ideas, views and research pattern as thoy advance

in thoir work; frequent changes in file organisation

wculd pose problens and cause confusion and hence

bottor be avoided, .

The files are organised according to subject

headings and sub headings under oach.chapter. An idea

nay be discussed in different contexts and hence inform,

nation on this nay-̂  be .scattered in these fi les. An

alphabetical index of subjects to those files ' i s ,

thorofore, useful, especially when the files grow in
size.

• Some clonentary knowledge of indexing .tech-

^si^ filo structuring and organisation, undoubtedly,
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entries containing data elements, and subsoxLuo-ntly in

t ho., or g£injLsa£ixn£^cTf~fjn^^^

index in a consistent manner. There are a nunber of

good and fn* npH.a—hpnlcR. .pyr.xl ryhT.o on tho £rabjact which

aro listod at tho end cf this paper.

Physical Form

The physical fern in which the infernatien

gathered is to bo stored end bullt__up-Jln4KL.fl.• •f-'U>3—
Of a rvrvnairLnTV=>3Vl n—algnii'ljrLnrrfin Lr\ ^ npnrtf .rrh a s p e c t of

a noto taking syston i s that i t should be floxitilo f

-that i s , i t should "bo possible to to add to i t at any

point without disarranging the oldor natcr ia l , and i t

should, -also— bo

at will. Keeping this essential requirement in view,

notes should be taken on separate sheets, slips cr

cards so as to be flexible for the purposo of filing*

Each pioco of information, therefore, should as far as

possiblo contain a complete iton or a unitary idea,

but when tho natter to be tietod is too extensive i t

nay be continued on successive pieces and those nun-

bored. Not norc than ono iten should bo placod upon

a single piece.

There are four types of physical foms :1 ) the

exorcise book file/diary/log book, 2) the looso'leaf

file and 3) tho card f i le , 4) the punch card f i le .

Exorcise Book File

This probably is the nost sinplo systen of

filing but has nany faults. In this systen, bd»b3Li»o-%

graphic citations, the subject notes, and the connants

are entered in an exercise book in three different



p-age s

reserved for each main reject and sub-topic of tine

subject. There may "be difficulties in anticipating the ,

number--of. pag^s-.~to-be_aJ_located for each and sub«-t-opic-&---

in each of them. More thap--tJb±a>t̂ he—maxa--<ie..f;uii&nc-3j&

are i t s inflexibility and difficulties involvod in

retrieval and location of any information in this f i le .

A thumb nail index of those ontrios may help the

retrieval to a certain extent.

This system may be rocommondod for wi tors pro-

paring articles for journals whore the notes may not be

largo and can be handled fairly easily.

Tho Lposo~Loaf Pile

Here, the notes are entered on separate—she-ets

of paper (A4 size) with-indox tabs -attached to tho_

right hand margin or to the top of the sheet. Tho

tabbed shoots arc used as separates between which all

notos7 entered-on to a sheet, are placed. The sheets

are arranged alphabetically by subject or systema-

tically -arranged by using a code reflooting tho struc-

ture oi .the subject B ihe oulse'canding-advantage of the

looso-loaf file is i t s potability. It i s particularly

suited to those who have to visit a number of pla ces

for collecting information. The loose—leaf file should

also have an index to provide oasy and quick access to

the notes.

I- Card^Index Pile ' * -

L . ' Tho card index f i le , the most popular physical

form, i s similar in conception to the loose-leaf f i le ,

but the units of information are entered in cards of
1 1

sizes 12 x 75 cm or 1̂ 0 x 100 en which ere sotred in

filing drawers or cabinots. Card files have groat

•\



flexibility. Index cards are easier to. file and

r o t r i o v G "thajx -shoo-irs—in. n_<̂ <̂ j?O"»î -Q'£̂ **̂ y|,n̂ ^TVfi« yrfr-fl^vi ,I J t*y

may not be possible, but may not seriously hamper work.

Punch Card File

Records of items prepared for • the three

different filos can be kept' on odgowpunohed sards,

Theso are similar to index cards but are pre-̂ purwhod

with a series of holes, of about 2mn diameter set at a

similar distance from the- edge of the card and from

each other. The holes on all cards in a particular-sot

arc in the samo position. If that portion of a card

between a hole and the edge of the card i s romovod,the

card can bo sorted from the rest by placing a knitting

niddlo or similar object through the file of cards and

'' - shaking i t . The noto-ho-d -or..clipped card will drop out

and can be perused. A systom of nctnbhing can be

designed for relating each hole to a particular feature,

Thus,-the file on bibliographic information, can bo

. sorted'out by means of notching, that would represent

appropriate subject headings.. Similarly, the other

fil.es can al,sc bo organised by this system. The use

of punched cards in India has novor boon introduced and

hence the. commercial- stationery suppliors do not have

the stock to supply these cards nor havo they simple

s mochanism for the physical, storage of the fi le. How-

ever, if facili t ies are available in any institution

/ for specially printing the appropriate stationery and

also the simple fabrication required for operating the

systom, i t oan be tried. Optical coincidence systems

also can bo tr,ied wherein the holos representing typi-

cal hoadings are punched in the body of tho card which

aro organisod in tho blocks of numbers. This system

is particularly useful for indexing purposes.



Word Processing

In the western countries, current ly the use

of computers to manipulate and store personal

information f i l e s are increasingly possible*

Par t icular ly with, the advent of Word Processors

the pos s ib i l i t i e s of creating personal informa-

t ion f i l e s are becoming common. In India these

Word Processing Systems are beginning to be

ins ta l led in ins t i tu t ions and i f access to thie

equipment i s available ,. experiments can be tj2±©L.ai

in using t h i s system for Personal Information

Files* . , .... .

Summary " . • • ..

Any serious writing requires a great deal

of study and preparation. Most writer-s interact

with the thought and. ideas of other wri ters

through the i r works "to widen'their-own' perspective,

change and modify the images • formed-or t o t a l l y

r e j e c t s ThXs process i s a long 'drawn' process.

Any attempt to streamline t h i s process of systema-

t i c study and preparation, i s worth consideration,

as "it may help t o conserve time and effort . Many

here 'may appreciate these suggestions, if they,

in retrospection, view the i r own predicaments in

the- past by not caring to organ-i.se properly the i r

Personal Information F i l e .

Useful guides ;

1»- ATHERTON, P: Handbook of information • systems
and services* Par is , Unesc.o, 1 977»

2. FOSKBTT, AC: A'guide to personal indexes, using
edge-notched, uni-term and peek-a-boo cards*
Edn. 2, London, Clive Bingley, 1971.

3* F0SEB1T, A.C: Subject approach t o infoimation.
Edn. 4« London, Clive Bingley, 1982
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Several thousand organisations are engaged, all over the

world at regional, national ana international level in H ft D

activities, particularly in the field of SolenoC and Technology

si ems* These ergani&atiemi are very active in their respective

eubjeot ficlde and generate a vast amount of new/modified poten-

tial information. This ever-Snereasing volume of information and

rate by whioh i t grows, in th« form of journal articles, tech-

nical reports, conference papers, books and monographs, theses

and dissertations, patents *nd standard specifioations eto. ,

has created a publications explosion - an Ooean Like Body, which

is uncontrolled and wm&m(*i$ton% Several measuree have been

taken for i ts bibliographical control during the past few deoades

and now by using most modern techniques for its collection,

storage, processing, retrieval and dissemination* But i t has not

been possible even for the highly developed oountriee with

advanced technological backgrounds and their large libraries,



having huge funds at their disposal, to acquire - <aaoh and

every documents being published in their respeotlve fioxds of

in terse% and prooeee the same for general Ulstributlon* 4fels

complexity and helplessness of tho nations made i t essential

to establish international oo«operatlon among the nations of

the world and to ooae oloser for the establishment of inter-

national information systems. Emergence of oonoepts, l ike

UHIS1ST, and their development and expansion of National Infor-

mation Handling systems into International Information Handling

and Dissemination systems, is the result of the same, so as to

provide Information Assistance at Ihiversal leve l . Several

United nations Information Services including that of UNESCO

e t c . , and their sub agencies, are engaged in such programmes

at Xnter*»O©veramental level and also helping in national pro-

grammes by rendering required assistance*

It is a wall known faot that at International level ,

aolXaberatiaa m& vi«©9;r£"«i-2a exists in many a :ativiil«8 t ia

every discipline and profession, then why not in the f ield of

information systems and servioost 80, one comes to the concept

of sharing the resources and networking. Oils oonoept implies

ooaneetedness, oo-operation, resource sharing and other type

of relationships at difrsrsni, icv«&5, ^c i t an Individual, a

group or an institution. Thtre are various types of informat-

ion networks rising from transfer of information through oon«

ferenoes, seminars, workshops and similar other meetings, to
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computerised data-bassd systems* Organisations, in a

potition to afford, are using both - the man-based systems «a

well as the machine-based eyatess wtioh are playing vital role

in these networks»

2. IMBRdBflCB (g. ffg CQMO&T <ff HB8OUHOE BHARIlfQ

During the above mentioned stage of information explo-

sion* oenoept of resource sh&riiig emerged oo a lighthouse in

the oeean to guide librarians, Administrators and Managers of

tnforaation Systems and Serrloee to ohoose the right path. It

is just l ike holding & l i f e belt while drowning* Hasouroe

sharing i s a need-based oonoept founded on sound principle of

give and take policy* In other words, i t says "Share with me

sad X sham with you". It i s not the quantun of exchange but

real desire to do so and beooat part and paroel of programme

of resource sharing and nettrurcing* Some organisations may

have l i t t l e to offer but that nay be very valuable and useful

contribution ia a highly specialised area* Librarians and

Information personnel should be willing to share their resources

for mutual benefit* Mechanics of sharing could be developed

subsequently fop effective achievement of goal* Many libraries

have been trying to aoquire al l the materiel required by their

users but rising cost and ever*increasing number of new publi-

cations day by day, makes i t impossible. Besides this* the

budget does not increase in the same proportion, even to meet



the increased ooat of books Wtd epeolally of eeriala suoh ao

Journals e t c . , which ar© rising exponentially oost«wi»e in all

the areas and ap«olaliy much iuur̂  iii the lisici ui tivicnoe end

Technology, where i t is estimated that sore than 3 million

docusente are published every year and this nuaber is doubling

•very seven to ten years* It is also estimated that by tha end

of ths century* several fold inorteae will be there in the

preseftt Toluxse of publiohad litermtui©* In addition to the

above, aore than 60,000 periodloals and several lakhs of teoh-v

nioal reports, patents and other iteas are al»o appearing every

year.

3, IWPIA1T 80EKE

According to survey oonduoted by the itfSDOO in the year

1969* MI ha?9 in our oountry or%r 900 libraries in the field of

Solenoe ad Technology alonf After thio> $iuvey? th« nuaber

night have increased by a fev hundred saore, as a nuaber Q£ new

researos ^utanisatione have OG&S- up in the field» Each o^g«-

nlsation has a library with good ooileotlon of very specialised

nature and subscribe ft nuaber of p©riedieale of interest to

their clientele* Such major specialised libraries are under

the control of Council of Soientifio and Industrial ftseearoh,

Indian Council of Asricuiwuiw. a^s&ai'oa, Indisn Council of

Medical Besearch and Department of Atomio Knergy and so cn«

In additldA to this , a numbs? of research organU&tions &F@

functioning dir«otly under the Ministries ot the aoverhiaent of
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India mid Yariouii other states. But they al l h&ve tone or

otter problem. Since emergence of tba oonotpt of NI88AT

(lift t tonal Information System for Seienoe and Technology >

in 1977* aany libraries under C8IB and other organisations

hare got * shot in the am in th« font of aasiatanoe, and

hare e tar ted a nuaber of Information oentrea to oater to

infomation need 0* thtlr di«nt«l« u v t l l u to m«et the

r«qua»t of th« outbid* u«ro by b*44»4ag a part of Ifatiomd

Inforaatlon Nitvoiic. In fact, i t ic anticipated, i f c*«ry~

thing worka out wi l l , 9188AT 07atan say beooa« on# day, a

laxg«»t oo-ordinating body in the eaat for linking the exist-

ing and up-coaing information ayet«m« and aarrioea into &

a*iictnal network.

4> , BC8L4 -..AW J^AH EXAMINE Iff 10S8OUTO

liafore 1 prooead fuLK^r, 1 «ay aenUon hare

about an Indian a^parifinoe An Baftourco Sharing, whioh was f irst

of i t i kind in the oountry and oorering aany cajor aapeots of

co-opt ration. It haa proved to be a nioet euoo«««ful model iti

vavwQ* ahAring at looal laytl* in the year 1975 Librarj-saa

of Bhabhft Atcwio BeaeaJroh Oentre, Dep&rtnent of Chesioel Tech-

nology, Bc»b*y UiiY#riity« Indian Institute of Technoloffir,

and Tata Institute of fundamental Raaearoh atiirted m*%~

$ eaoh other frequently to diaouaa and find posaibilitiea

af developing oloaer t ies than routine inter-library loan, in

the shadow of rising oootc of publaoatione and aapeei«liy of

e t c , and ntntlontiry annual budgete of their



but the increasing demands of the users* They wanted to »har«

reeouroee and servo more effectively to the Solent If to

Xfohaioal oottonmitloa of their respective organ 1 eatiohe

Nuaber of alternatives were examined and discussed in

Soae of the sore preselng areaa wax* identlflad fer

ion, and a broad agreement Waa tfaaohad on several of thom«

as to plao* ihi matter for approval a* higher policy

authoritlaa of their wepeotiv* inatitutiona^ which waa granted,

Tbu» BO8LA (Bonbay Seifno« Librariana1 AaaooUtion) vae

bo t̂t in 197$* Now i t haa 17 librariee of Bombay ae lta

Xa dttfl oouraa aora itanft for oo^oparation w«r« added.

to aohi«yd BOSLA goal vaA worked out and eoaa of ttw tiajor

ar«a» on whioh wa work aw aa followai*

1. Bffaotirt oouri*r aarrioaa wara Introduced on

regular bdeie to obtain and deliver material

required* Loan by t>o«t V«B disoontinued ae aone

tine, i t wa« taking nore than a veek for looal

deliveries by poet,

2 . Any aaterial available in nenber librariea Was

loaned without any r^etriotiona*

3* Current subscription of journale were oflnmtming

ttlfioat 70-30^ budget of theaa l ibraries, i t van

deoided to loan, las t but one leaue of sags ef thu

aaleoted current journal* to other libraries in
1 exohattge for a period of on# vaak or 00• Thi»



hsip»ij not if» f»ub»c?ite («?oid costly duplication)

is journals whioh &r<s useful f but not « sttut «? the

esuss ie available with » **«ouro« shoring

Union Catalogue of current journale of

l ^ i a ^ i e s \i§B sled pttpa&td to know what i« ^ £

obtained by others on subscription,

4. 8ia£t B«psbir0 of one l ibrary w w <jepui«id to other

i i bmr i e* In rot«tloa to Xe*m »yaternss being

in tha eember l i b fo r i t s and also to fsuui-

with the i r r«eouro«»»

5* To train st»ff taeabera and to? impravin^ their

and to tlisouaa problem of ssutual

colleet ively, i t w«a d«oi4«4 tu

an pruottcsJ aepeota of l i b i ^ y

s t r a t i en and have ii*»« em^ jfr«nk

6. ?rovi4« •3tt*»nsiv* reprogrftphio faoiXitiaa to

other.

? . Exahange of publleat49tts ieoued by thdir rewpsotiva

organisatlend and also exchange dupl ic«u i^eu*« Q?

.journala for oompietlii^ holdinfio of other l ib ra r i e s

alao di»tribute unwanted books eto«

8. To avoid dupliomti^n of other costly publications,

it available in mny of tho timber l i b ro r l f s and not

n#e<l«d fi^^uinUy «a tht sam« oould be had us and

whtn
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9. SompiU computer* as* journal holdings <b«ofc files)

fwqwntly &» national l i f t ing to always takiag

UfilSe

VROiBWK - WAfBH

Air attd water &*e fcoet asotntial for the sxistano* of

man, but both «re getting polluted du» to detract ion of trcoe

mad i?iui£tii;ifi:ift%t« u&o of «sii«^. D*tt«Mtd for watsr i« inoi^a3-

in« but quality and quantity of ua«ble water la reducing d«y by

day. Wait?*4 ie tiut k^; f»otor for the dsvelopHient and pro$m&a-.-

of tii« il*tion4 fhie fact hais be«R vejty well *ee*pt£d by

SoisRiifiM &&€ T^o^l^al aomimmity a l l aver the world« A

numb̂  i uf 1iff<»bAiet& weetiivs^i euoh &e C«mforsnoes f

i £11 ©v«r the wo?ld, en vater

«t(i'' ^i«.k5fl &W8*0 and uo M«ne^ftiiing a hug? amount of ae i tn t i

tie pitWtfiii s&yvMti mft a$T**mdnUi e t e .

in In l̂lfe i*» yecnivcQ ftaijfty th?«ugh the -xmlzEs

Wo*t.'Hwwettn &*• iron the NostU«tot Monsoon.

e»-3p-iii/ fok

i«h AiUnka into th« gr<5und

^ in abwut 2,5B,OOO Million

Tim wiu vaifti* thyn coaes approximtitol y to
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flow of water ie there du« to Belting of enow a t Hi. Effigy as .

This resource could aluc be considered. Out of t h i s . «•

pcfrii.cn hsn to bp shared with other countries Rush a» Nepal**

Bangladesh* t a t of precioue water flow down to the eea« We

net «tor# a l l wat*r and th©r«for« u t i l i e e only half of the

water available* Presently ( we atdre over 15$ enly.

Whil« &« «• have to have a t l t a e t fi

Of q

through desalination of anline (Brackiah wiitcrf* Qloud

of evaparatioti from i**«ervoit*e. Indutif

water end B*w&g6 flow should be treated ana re-ueeti ir,

induBtries, rather than polluting our r i ven by

them.

Oura is a ttoiiitly agricultur«-i5A«ed country and therefore

veter is being: uoe^ for i r r igat ion jFurpoaetu Hural

Urban MUniclpul Wttter»»upply ayutemB alfeo requiffe a good

of water on priority baele for docieatie conauwption. Another

uae is by induetriee and power production uni te . Dee for

f ac i l i t i e s and for fishing, wild l i f e and

also to be eoneicJered,, irt.dur country tht«

problem Jte e r ra t i c avai labi l i ty of water in i te different part©,

We mainjy depend on rain-fal l which is very yn^evwn, uiuwliHblt

and distributed in an irr*a«lar way a l l over tho country, uie

of the area oi* our country is arid or semi*»*rid region.
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rt*Jt iiiot Hit a**'? Wtiteh the trituatiert in vairt,

Soiaething ha« to be done* Large »c«ie inter* baa in and &reii

tranuftr of" water is aoet m;tu;iiti«i. Steps as*; ts fcfc i&K-n

ta*ly in this d i l u t i o n , Vary l i t i * * work h'on been done in

this mgfard suoh ae transfer of WAU-I1 into large

tranefcr of water from one rettervoir ^o mo^hQr and

a nstwork of large «ji.d small oonnaatUig danalc aei*otiw the

3os« wofk in thia conrjection has tecisn cone in

Gyjiur«tt K«r«ti» and Jferiy^ma. Various rlvAffi «iu«t

fee ifit«s*-link'jd and surplus water be transferred into Set!«•

cient ar*&i5 so ae to pesove &)ab«4iai66« "G&ristfKl OanaS. fl'bjeot"

is en« emoh unique protiosiil by o&pt* B.J« Uaatur. Pionserlng

done by Prof, «?«!!, rpuilkuf1 of I«4i»fi Ins t i tu te of

in the fiftid on ebat«mcnt of Cont-intntiil

propoaalfl* if ijRplGPQnt«<S, will provide I

with safe coniservation of nj&ueaflon waters, which in turn will

ps*©vid« oirinking wat«r, navigntionul raci t i t i«« , ' env irw«ffieiit«l

support and i r r iga t ion / which: ar t moct basic neode cf this

vast oountfjr «o that i t s 700 siillieti pzapi}* can look foxva^d with

g3axJiaric*x*iii8* hopf; to liv«« work and nturn thei r livelihood

with human dignity axtd scif«-re»i>eot., '•

The vie i t ing UK tftasi during the ©arly 1970'8 offered the

following coaments an lndiii*6 Hwr l i i iki t^ pm$r&sw t-

" national eoortomy and i te development and

will be confronted with a probiefii of iitcr«ai}jng

scarcity of water in the next thirty years. Pro© baeie
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ocmpU«ition of future wait* 4«IR«IUI<S &m vetofe

i t becesce «vid«nt that in the y*m? 2,000 A*i>« ar-

th* Rfttional Wator Grid will &# & necessity, Nd

to* loni to *U.r% ih* rory 4 i f f i e \4 i and

ted&y ee that J>1 ant will rtttur? End

in due tiaft nn4 the eaeility wil l btooma

vhun the 3a*ed vouJid hav*

«bar« tba Piv«r w*t«r witiii

rtsouro* «nd ffhottU l»vf ft ol»w out polls? o& this,

i*piH» HAM*tar he* eennUtutt^ Rational Wattr

of which she In the ehair»i*ricm. We hep«c l o t of prt««rtt

will fe« s«lv«a t*y this Oounoil.

X tor* gone teo ler m tht probi«a «»d htv« to iea?s

to %e wetfktd out bf th§ txparti of thfc f i t ld

ĉ ypo* ehfts*in$ «?«ly. ®ue was

to

11 is *txij&ntl? difficult tc cos« to tht solution of

l i i t id **eov«f Aooording to th« P^Ilil

in wftte? supply ftH4 DaAltntion Ilk* in other

- i t tilt rtoord of knowitdg« that ainklnd h*« gathertd

«t l&rgt osite and ftft«n At tht «sp«rienc« of



12 -

I t s Voltisis is s t i l l growing rapidly ( the total amount

o£ 2*l«vafitt data and experience potanti&LXy ftVrii labld for

beneficial, uae aleo «xpmul8 quidkly'a The veiuae of

aesuf&Srit*t5 tefermation in ins wod-.a d@ut)l66 «¥fery 5

s This rapid "growth hfia a drsaa'tlQ Ijnjmot <m fen fen

^ it-

widely «ea*-t.9r»d. d.ocUafeniS'..tfea.t ..mighi__.

to their purposes* Sesamiiyc through eountamu of

b#©yo#i8 more aiid eto3fe tedioue and may soorj b«eoH« • aft

te.sk* fo 9«aroh epeoifjo inTe^saiiea from hû jc tt

of dooumcntfl ia .muih'llk* tfoarobing for n̂ fcdXfe in a

support is neoeBa&ry in the fdrm of looat,ion,

identiTiemtion, colleation of vast mount af naia and docur«»«ta

a« "Aiuilysifig SJI« prooejifliii^ the Smn6 in a

fow» and-dis-triinitifi^ to uctr* is » g

tie supplied ie Sciefttiots^En^ineerB; Admin 10trator« mid teaui$Gvs

of euch tty@t«5!3« *t any oeet ho aa to holy in d©oisiun ftutKiiV*

proc«{3«. 'iliis hse to tee dents bj»- cjt'eating «, very eiene and

lUetwork of l ib ra r ies aad tfifoPBiiitlaJi 0yaten« and

intereetsd in the field and having eonfidenoe in

of reeouree ttharlnp;. Many ac t iv i t i es hav« been

enumerated by t ibr^ry , 9»#itfientatioii and Inforajation Retrieval,
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0*11 iUUTSL C*il) of the smut (Sailanal

ln«t.iti?.tf}. I t Hs« done ftpj?s«tGiftt&* vaifc I**

iaferiRaUon* ME&l fe*i«g ideated in thft a«mt*e ef

a nuabtr &f sapRbi^ and $

£nitln«§r» art wsjrkin^ with the eygftGiafttion, aoujid

iogl» i i wojfklng a l l over th» voUd «m wattr supply and

iher*f«3^4 lika to subset vhloh will

i s the titct intertsi or our coun'vr? tisat K&tionei Wtt«r

ISSfil whi«h wiix hef* tha follovin^

1. H wiii furrty «,i org«ni««iion^ and

oih^r ssrvia# aoiivit iee in ths field of Wat«r

and Hasut̂ eiBtnt and ania^s

prcfiles and up-dtite th«K. <jn the

hav& givfin & l i s t @r feread a??ae sn

subjfotc baste em ntgmtfrra olasoifioation eyatsc

ion# m w#r tilt country at* working on on* or

, Mt«Aii6ft«d
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data and documents .ad maintaining the an© for

use by their experts* Steps stay to taken to

gather lnformation regarding data and publications

held by the* while surveying).

2. It will aot ae a Central plearing house of infor-

mation oa water and associated problems,

5. It will locate, collect* classify, store, retrieve,

translate, whenever neeeseary, and disseminate

world literature of interest to all the organisations

and Individuals interested in the same and to those

whose profiles are maintained at the osntre.

4# It will bt a servioe oentre and which will be made

available to the librarians, Information Personnels,

Managers, Engineers, Soientists and Tcohnologiotc

working la the field of water and associated problems.

3« It fe'Ul provide ©11 types of documentation services

through publiomtions to the above oomwnity and

bringing to their attention the latest teohnioal

inf#rmation and relevant data for their day-to-day
t

work* this will be in jartiilpation or on demand.

6. It will maintain oloeer tiee with all the

Institutions engaged on fiesearoh and Development

in the field for mutual exchange of publications.
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7« It will provide extensive reprographic services

to all users and provide copies of thw documents

of their interest on demand.

8. It will publish periodicals, hand~bookt9 reports,

standard data sheets, training mannuale and

directories of interest and value to the above

ooBnunity, if required*

9* It will also organise, lectures, Seminars,

Oonferenoes, Workshops and film shows to promote

ooaounloation of teohnioal information among the

specialists as veil as information/documentation

personnel.

10. It will organise production of films, slides, video

tapes and other training material to disseminate

information on new technologies/new prooesses and

proper uet of water reeouroes.

11- It wilt aot an « iTational Referrel Osntre and -*?orft

as "Infornatlon Deek" for Soientifio and teohnioal

community.

7.

As already sentioned, water supply system is a very

oosplex and widely distributed all over the oountry and

oovers many huaan aotlvities from all fields. It le now

tine to take steps for oreation of National Water Information

Oentre in a vexy eystenatio manner, so,as to establish network

an strong
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In addition to the National Centre, for better oo~

ordination and ore at Ing a hlerarohlal network in the sharing

of x*mauxa* and compilation mnA co l lec t ion o£ iftfortMhtion e*

regional level, eone of the existing inetltutione may be given

etatue of regional information centre for Water and Environment*!

Ingineering. The ether oentree linked with important institut-

ion* nay be given atatue of local information unit eo ae to

ttiill«» their expertise in highly apeoialiaed area in whloh they

have interest. this trill oreate * regular flow of information

both ways, froa National later Information <Jentre to local wilts

and

It i s , therefore, euggeeted that a panel of e.*i*ri«

be formed to review the situation fros al l antflee and suggest

suitable aeasures to be adopted for fulfilling the ebjeotivee

mentioned above for suoh A oer^re.

I am grateful to the author*/publishers of various

souroes mentioned at the end of this paper.
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INFORMATION SUPPORT TO WATER SUPPLY AND SANITATION
PROGRAMME IN INDIA - PROBLEMS AND PROSPECTS

S.G. Bhat., S.K. Kesarwani & Mrs, S.N. Sinnarkar *

INTRODUCTION

Information is an essential element in problem solving

and gainful decision making. It is also a pre-requisite for

technology transfer. Present society is organised around

information and its •utilization. Information is now being

regarded as a natural resource, worthy of care, development

and management, Any one concerned with water supply and

sanitation management must have requisite information readily

available. Just as ' Water' is the literal working fluid in

a steam cycle, 'Information1 is the working fluid for water

supply and sanitation development activities. Most of our

programmes do not make desired progress because they lack the

information edge. Persons involved in activities pertaining

to water supply and sanitation are not provided with the means

to satisfy their information needs or do not have easy access

to information, because they are geographically cut off from

information source.

To ignore a^ilable information means running a rapidly

increasing risk of duplicating, at great efforts and cost,

* National Environmental Engineering Research Institute,
Nagpur ( India )



of not deriving benefit from the vast amount of already-

acquired knowledge and experience- We can no longer afford

to accept this, least the scarce resources would be wasted

at an enormous scale*

Efficient management of water supply and sanitation

calls upon to find an optimum solution to convert the abstract

into concrete, giving all weightage involved, whether they

are in scientific, technical, economical or social fields.

All parameters which influence final decision have simulta-

neously to be taken into account. Available resources are to

be converted into meaningful and concrete wealth in the form

of service for the benefit of community. Engineer in this

field is essentially the Manager of Men, Material, Machinery

and Money ( The 5 MS ). An important input in the management

which properly binds these is information. For effective

decision making information has to be collected, processed,

stored and disseminated for future use. Information is the

missing piece because of which our water supply and sanitation

activities suffer. Solution to the Rubbic Cube of water suoply

and sanitation could be easily found, if this information

piece is properly placed.

'-• . .
FACETS OF INFORMATION

The term 'information' is used in a wide connotation.

Often, the terms 'data' and 'information':are used in the same

context. However, we can distinguish between 'Information' and

'Data' as follows :



Information is that which adds to- changes or repeats

a representation of what is known or believed to be known.

Data has been defined as groups of nonrandom symbols

which represents quantities, actions, things.. Raw data

contributes little to the decision making. Taken separately

it has no meaning. Data when processed becomes information.

For our purpose we can divide information in two distinct

componentsf viz,,

I. Data/ which is quantified information; and

II. Documentary Information which is recorded and is

available in literature.

USERS OF INFORMATION •

Users of • Water Supply & Sanitation Information1 can be

categorised according to the jobs they are required to carry.

The following is the broad categorisation of the users involved

in this field :

1, Policy makers in the matters of water supply and
sanitation at national and state level

2. Administrators and managers of water supply and
sanitation programmes

3« Financial and technical co-operation agencies providing
advisory services, funding and sub-contracting

4-v Professionals incharge of planning, designing and
\ operating water supply schemes

5. \ Researchers, scientists and teachers involved in water

Xsupply and sanitation

6. Product manufacturers

7. Monitoring and testing personnel



8. Construction agencies T

9. Maintenance and operation personnel

10. Field and evaluation personnel

11. Training supervisors incharge of training programme

12. Information personnel

INFORMATION REQUIREMENTS

Information needs vary according to the type of job

these personnel are required to perform. It has been observed

that the needs vary from person to person, from situation to

situation and depends on the environment in which they are

placed. However, it has been observed that information needs

are identifiable and therefore, amenable to systematic analysis

and fulfilment. However, no water tight compartment can be

made between the information needs of one category of users

from other category. To cite an example, water information is

used by the engineers to aid in the interpretation of other

information or data newly recorded or in the design of a new

piece of equipment or help to solve a technological problem.

Planners use it to help make decisions in the matter of water

quality, water facilities, and other water matters. Informa-

tion needs of different categories of personnel are shown in

Table I.

Table I - Information Needs of Different Categories of
Personnel Involved in Water Supply and
Sanitation . -

Policy and Decision i) Demographic, geological, hydrological,
Makers meteorological, economic, social

and health data which can be supplied
,. by Management Information System
(M.i.S.)



Designers

Executives &
Administrators

Operators

Researchers

ii) State-of-art reports

iii) Feasibility reports of water supply
and sanitation projects

iv) Project plans and programmes

v) Summary documents of present status
and trends in solving specific problems

vi) Financial aspects

i) Literature on design exercises

ii) Manuals

iii) Technical reports

iv) Latest innovations published in
specialist journals

v) Conference papers

vi) Standards, specifications

vii) Process design and data

viii) Engineering drawings

i) Solution to operation, maintenance
and repair problems

ii) Infrastructure - labour

iii) Product information

iv) Equipment market

i) Practical methods

ii) Maintenance and operating manuals

iii) Guides

iv) Handbooks

v) Specifications

i) Articles from journals

ii) State-of-Art reviews



iii) Bibliographies

iv) Trend reports

v) Conference papers

vi) Theses/ dissertations

Product i) Recent innovations
Manufactures

ii) Patents

iii) Standards

Typical aspects on which information is required are

given in Table II.

Table II - Typical Aspects on which Information is
Required ( List is only indicative and
not exhaustive )

1. Flood loss development

2. Conjunctive ground and surface water resources

3. Chemicals for evaporation suppression

4. Septic tank design

5. Rural latrine design

6. Artificial recharge

7. Bacteriological analysis of water

8. Easy method for determination of residual chlorine

9. Use of pot chlorinators for disinfection of well
waters

10, Use of bamboo pipes for water distribution

11, Sanitation facilities at high altitudes

12, Water supply to drought affected areas

13, Standards for drinking water

14, Legislation on water pollution
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15. Defluoridation techniques

16. Production of membrane filters

17„ Availability of membrane filters

18. Leakage detection equipment

19. Coconut shell as filter media

20. Package water treatment plants

21. Guidelines for operators of water treatment plants

22. How to carry out river surveys

23. Fluoride affected areas in a region

PRESENT SITUATION

The present scene of information support can be

summarised as follows :

1) Statistical data useful for water supply and sanita-

tion programmes is usually collected at district level and

consolidated at State level. However, it is not collected

consistently and systematically* This can be done by develop-

ing standard formats. Similarly, linkages need to be established

with various bodies which are collecting data relevant to water

supply and sanitation. The Central Statistical Organization

of Government of India has established a mechanism to collect

requisite data. Such a system could be adopted by different

States ( Pig. 1 describes the statistical system in India ) .

However, this paper is restricted to documentary information

only as access to such an information is almost lacking,

2) In the past* the user could himself keep fairly

well informed just by reading a limited number of journals



8

or books. To-day that is no longer possible because the amount

of information published is far too considerable. Moreover,

the information need extends even beyond what is provided in

conventional form of books, journals, etc. and hence, the

problem becomes complicated. Besides books, knowledge available

in the form of drawings, design, specifications* standards,

patents, trade literature, project reports, feasibility reports,

design models, is also required.

3) An individual interested in some aspects of water

and sanitation management may have a difficult time for obtain-

ing the desired piece of information as it is scattered in

different sources.

4) A base of concrete previous experience which can

provide the performance information needed to make a rational

choice is required. This is possible if there is exchange of

experiences. It has been stated that no design starts entirely

from scratch and that, in engineering, no design is entirely

a simple synthesis of generalized knowledge.

5) Information about the designs and solutions found

either in the same state or in neighbouring state is not

available. Many internal reports, feasibility reports, reports

of successful projects, state-of-art reports in water supply

and sanitation are compiled; however, their existence is not

known many a times. It is experienced- that relevant and

potentially useful information pertaining to water supply and
i

sanitation is officially not published and as such not available.



6) Appropriate technologies developed elsewhere have

to be utilized and suitably adapted so as to acrue maximum benefit,

For example., information about low cost and appropriate

solutions available in other developing countries does not

reach the actual user in India* Research carried out in India

as well as abroad is required to be tried in the field. The

advances in research in water supply and sanitation have not

been applied in practice as in waste treatment, While there is

a lot of talk about simple chlorination devices, distribution

systems, low cost sanitation options, very little has been

tried in the field. This is probably due to lack of availability

of information.

7) Personnel in water supply and sanitation are absorbed

in day-to-day problems and lack necessary time to acquire

required information. The enormous volume and complexity of

literature and urgency of solving immediate problems make it

difficult to fully appreciate, identify or acquire for use all

the literature that is needed to carry on a comprehensive water

programme,

8) Certain sources of technology are utilized while

other potential sources are not used at all. A serious handicap

to the development of water supply and sanitation programme is

the lack of information services for the transfer of technical

information.

9) Much useful information is hidden in published

literature existing in diversified publications. Finding out

relevant information has thus become a tiresome job.
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CONSTRAINTS

Following are the major constraints experienced in

the free flow of information :

1) Poor or almost negligible information infrastructure

is available in most of the Public Health Engineering

Departments, with the result that they do not have

capabilities for absorbing technical information from

external sources and its utilisation.

2) Facilities for documenting the information generated

in the State PHEDs and its dissemination are not

available.

3) The concept of ' Resource Sharing ' and ' Information

Exchange ' has not become popular to the extent desired.

4) Lack of linkages with other centres such as IITs,

Universities where the required information is likely

to be available.

5) Lack of trained personnel to handle information problems.

6) Users also are not aware of finding out required

information.

7) Lack of any provision in the budget for establishing

information support programmes.,

In this context, one of the recommendations of U.N.

Water Conference held in 1977 is of particular interest.
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It was recommended that an effective clearing-house mechanism

should be developed by strengthening existing mechanism, if

available, to provide for the dissemination of selected

information concerning all elements of community water supply

and sanitation.

ESTABLISHING INFORMATION NETWORK

Mechanism for free flow and transfer of technical

information needs to be properly triggered. Documentary

information activity has to be rationally conducted in order

to achieve efficient transmission of upto-date information

pertaining to water supply and sanitation. This can be achieved

by :

i) establishing and developing information infra-

structure in the form of information units in various

states ( state focal point ) and possibly at

district level so that ultimately, a strong national

network emerges. The network would help in exchange

and transfer of information ;

ii) establishing a national focal point which can act

as a National Centre for Water Supply and Sanita-

tion Information which would co-ordinate activities

of state focal point and render all possible

assistance ;

iii) ascertaining the practical and most pressing

information needs ;
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iv) organizing information, services that are readily

and practically accessible to the users ; and

v) developing suitable mechanism for the collection/

analysis, storage, retrieval and dissemination of

information to support water supply and sanitation

programmes.

The following tasks need be taken up immediately :

a) Organising and co-ordinating information services

at national level.

b) Preparation of inventories of information require-

ments, resources and constraints.

c) Planning and establishing information units at

state level.

d) Providing orientation.training for managing

1 information units ' at state level,

e) Offering information support by introducing

selected information services.

INFORMATION SERVICES

Following are some of the information services which

should be rendered by the National Focal Point. A model

information kit has been prepared,

l) Current Awareness Service :

Purpose - To keep the engineers, technicians, manage-

ment personnel abreast of current developments in the

field.
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2) Selective Dffissimination of Information :

Purpose - To provide pin-pointed and new information

based on the interest profiles,,

3.) Digest Services :

Purpose - To draw attention to solutions found elsewhere

for technical problems * The emphasis would be on

practicability, cost reduction.- simpler techniques and

equipment. Similarly, information on measurement,.

analysis and control methods would be given* besides

new applications of materials.

4) Management Information Service :

Purpose - To disseminate current scientific, technical,

commercial and techno-economic information from the

management point of view.

5) Data Service :

Purpose - To collect in a convenient form and disseminate

scientific, technical and techno-economic data on

different subjects of interest.

6) News Brief Service :

Purpose - To disseminate general information'pertinent

to water supply and sanitation which would be of

interest to various categories of personnel.

7) Package Information Service :

Purpose - To disseminate information on a specific

topic. This also involves re-packaging information,

wherever necessary.
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8) Bibliographic Service t

Purpose - To provide a list of references on a specific

topic by carrying out retrospective search.

9) Document Delivery Service :

Purpose - To provide copies of documents which would

be most relevant to the work of engineers and field

personnel.

PHASED PLANNING

The task of establishing an information network has to

be taken up in phases. It is proposed that the network be

established in 4 phases as shown in Table III.

Table III - Phased Programme for Establishing Network

1983 1984 1985- 1986 1987 1988

NPP xxxxxx ========================================

SFP'
(6 States) xxxxxxxx :—

SFP
.(8 States) xxxxxxxxx

SPP
(8 States) xxxxxxxx

xxxxx : Establishment of NPF/SFPs
===== : support NFP to States (SFPs)

: Support SFPs to Districts ( Cells )

As pointed out earlier, information support is necessary

for the success of the decade programme and major constraints

in the free flow and transfer of information could be oe^rcome,

if we adopt the proposed plan.
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COMMUNITY PARTICIPATION A HP HEALTH EDUCATION:

Health Education by itself is nothing,

Health Education with programmes is something,

Health Education with programmes ^nd people is

every thing. This implies the importance of

people, their co-operation and participation in

accepting the pro^raaaeG as beneficiaries and

receivers of such "benefits. Unless the community

is convinced that the programmes are planned z'or

their own health, in which they have to play a

great role in successful adoption, the end result

would not obtain desired success. Therefore, the

community as custodian of Health and Health related

programmes, must participate effectively so that

the programmes meant for them could be implemented

to help them.

But the question is how these people parti-

cipate? There is no magic wand to make people

participate and accept. People do participate

and shoulder responsibility under the following

Conditions.

. Pull recognition needs to be given to the

people among whom programmes are being developed

to their needs a.nd interests, and to the social,

cultural and economic setting in which they live.

— In developing programmes we must recognise

the hierarchy of needs as people see them road find

ways of bringing these hierarchies to&fcther.

People for whom programmes are being

planned should have a part in the planning, thus

making the situation one in which there is planning

with, and not for the people,

~ It is wise to start with the things that

the people themselves see as important and nave to

come to recognise as their problems.

2)
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— It is vise to start with the simple things

and within the resources available that people

can reach success.

Alma-Ata declaration to obtain Health

for all by the year 2000 is a positive step

and Primary Health Care approach is a key to

Gtttain this goal. The Primary Health Care depends

upon community involvement, appropriate technology

and multisectorial development. These strategies,

in turn, depend upon information and education on

Health. Yet, Health Education depends for its

effectiveness on community involvement. It is

chicken-egg situation. One cannot happen before

the other. Do you spend money on creating faci-

lities that people do not want and probably will

not use, just so that you can educate people slowly

to begin to use them? Alternatively, can you

educate in the absence of facilities, untill you

have created a consumer demand? Much the same

situation arises over the sanitary disposal of

exoreta. Do you build latrines and hope to educate

people to use them, or do you educate people first

to demand them? To me, Education and service need

to march together neither encroaching on the other,

but both providing mutually reinforcing services.

New policies in education for health,

therefore, need to spell out commitment to community

involvement in particular phase of planning, evalua-

tion and development. "People have the right and

duty to participate individually and collectively

in planning and implementation of their Health Care"

then that right must be supported by policy and

that duty must be supported by Health Education,

Safe drinking water supply and environmental

sanitation can present the occurance of the communi-

cable diseases and community support and participa-

tion to change their behaviour to accept the facili-

ties would go a long way to be healthy. Developing

wholesome attitude lead to practice,habit formation.

( 3)
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Water is a ba,sic necessity to mankind and

people have a urge to use it. Thoy may not "be

able to differentiate between safe and contami-

nate water. They may even ignorant of the dangerous

consequences ox poluted water. Here is the role

of Health Education cones into, to change the

people towards the direction of accepting safe

drinking water. To sustain their change, it is

necessary to repeat and reinforce the messages

supporting with community organisation, utilisa-

tion of local resources, various methods and

media and such other things.

Since, Health is a very "broad concept,

an integrated approach may be thought of. Better

water supply and environment should form as a

base to prevent water borne diseases, must develop

a realistic view, and place as a first line of

defence in solving peoples hea.ith problems.

Health education should serve as a corner stone

upon which these programmes should be built.

Community at any cost should notbe ignored

if the programmes are to be implemented effectively.

Mere thursting on them without their active parti-

cipation yields no results and bears no fruits.

Therefore, community participation and involvement

through Health Education process in water supply

and environmental sanitation open a new chapter

in solving health problems and may be possible to

achieve health for all as contemplated in the

Alma-Ata declaration.
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This paper does not attempt to set forth any guidelines

@6 such for the operation and maintenance of slow sand filters.

The paper only discusses the general strategy for achieving

effective operation and maintenance of 5SF plants. Proper

operation & maintenance depends on proper management structure,

proper selection of 0 4 n staff, staff training, technically

sound 0 & P) practices and finally proper supervision and regular

monitoring. These aspects are discussed in tne paper uith par-

ticular reference to small slou sand filter plants serving rural

communities.

Management Structure

In regard to management strategy, the point for considera-

tion is uhat agency should manage the operation and maintenance,

whether it should be the village council or a state-level

organisation such as the PHED. There is a lot to be said in

favour of management of village water supply schemes by the

concerned villages themselv/es. But, uith SSF schemes, the

question arises uhether a body uith no technical expertise like

a village council uill be able to manage the operation of the

treatment plant effectively. NEtlRl has been closely associated

uith a SsF scheme managed by a village council at Borujuada

near Nagpur. The experience uith the scheme has amply demons-

trated that uith some degree of technical support from a pro-

fessional body, the villages can manage the operation and main-

tenance of SSF schemes quite uell.

Staff Requirements

In slou sand f i l te r schemes, the f i l ters themselves

require only a very limited day-today operational attention.

The operator duties u i l l be only that of adjusting f i l te r



outlet valves once daily and making a general check of the

functioning of the filters. This should consuma very little

time. The mora one rous duties will be pump operation uhera

pumping is involved, chlorination and distribution system

operation. In village SSF schemes, these duties can ' often

be looked after by one operator per shift. The number of

shifts uould of course depend on design provision, but, gene-

rally if Uili be only a single shift. Irrespective of number

of shifts there should be atleast one helper for a scheme.-The

helper yould be required not only for general assistance but

also for a temporary substitution of the operator reporting

sick.

Selection and Training of. Operator

Uhen the village community itself manages the 55F scheme,

the operator uould naturally come from that community itself.

But even uhen a state organisation is running the scheme, the

operational staff should preferably be recruited from the

^•communityjn^ in' consultation with the community as such step

- -uil'i-e-nh-an-ce~the cooperation of the community. It uill be a

good idea to recruit the operator even at the times of cons-

truction of a scneme and also associate him with the construc-

tion uork to some degree or other. The intimate knowledge of

the scheme that the operator will gain thereby, uill help him

to fit into his final job smoothly and quickly.

Besides association uith construction, the new operator

should be given training at the beginning itself so that he may

perform his job efficiently. The operator should, not be left

to pick up the knowledge-and skills required for his job by ^

mere exposure to the.job. The training of the operator will

have to be systematic and formal .and uill have to be organised

at a state level. The curriculum for training of tne operator

should consist of elementary theory and also of practice.

Recently, a guide for training of SSF operation has been

published 11: and it could well form the start-off point for

designing a meaningful curriculum for the training course.



Operation and maintenance :

The operation and maintenance of slow sand filters is

extremely simple. However, it still requires to be carried

out in a technically sound and systematic manner if the filters

are to perform satisfactorily. A guideline for Operation and

Maintenance ^L/ has appeared recently as a companion to the

Trainer's Guide mentioned earlier.

The check for proper performance of slou sand filters is

not merely the clarity of the filtered uater but also its

bacteriological quality. The latter assumes particular impor-

tance in the case of village uater supply schemes because in

these it is not possible to ensure effective chlorination and

the filters will have to form the main barrier against carry-

over of harmful bacteria into the supply uater. If slou sand

filters are properly operated and maintained (they should also

have been properly designed and constructed) they should yield

a safe uater free of E.coli I on a sustained basis.

Some of the 0 & M defects jhich affect ba teriological

purification in the filters and affect filter performance in

other uays may be gone into. One major cause for poor bacterio-

logical purification is the intermittent (part-of-day) operation

of the filters. Studies have shown that continuous (24 hr)

operation along uill yield safe uater all the time and that

intermittent operation may give filtered uater of poor quality

at times. Intermittent .operation should not therefore be

practised.

Intermittent operation has been adopted for small schemes

because of the difficulty anticipated for the provision of staff

for continuous operation. In gravity schemes, one shift of staff

uill be sufficient whether the filters are worked for 8 hrs or

24 hrs. They can, therefore, very well be operated continuously.

In pumping schemes, it may be possible to provide only ons

shift of raw uater pumping. In such cases, either a high level
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storage tank- can be pxovidedto ho lei the purapad water and

release it to the filter continuously through a float-

cQiitrolled outlet allowing the filter to work continuously.

Or else, continuous declining rate operation can be adopted.

For this the filter is not shut doun at the end of the

pumping shift but is allouad to function continuously at a

declining rate with the supernatant water draining down.

It should be noted that the design modalities for declining

rate filtration will differ from those for constant rate

filtration.

Another major operational defect which affects filter

performance is that of feeding rau water into dry filters

(at start or after cleaning) without first backfilling them

with clear water from adjacent filter beds or other sources.

The defect occurs either because backfilling devices have

not been provided at all or because the operator is ignorant

of the correct procedure or does not appreciate its importance

and ignores it.

-— -«™Nsgleet=o£=backf'H'Hrng=ui=i=i=cau=se=dtrep"~scour of sand at

the inlet end. In some filters, the scour has extended even

down to thu coarse media. Uith scour of sand, thu raw water

will continuously short circuit to the outlet and give poor

quality effluent. Besides sand scour, neglect of backfilling

will cause air binding also which will result in quick filter

clogging. •

Y_t another frequent operational defect is that of not

allowing sufficient ripening time after starting new/resanded/

cleaned filters. Uith new/resanded filters, atleast a few

weeks of ripening may be necessary even during hot seasons far

bactBriological purification to become satisfactory. Uith

cleaned filters, if the cleaning has been done properly, a

few days atleast will be required far ripening. During the

ripening period, the filtered water will not be of satisfac-

tory bacteriological quality and it will have to be wasted.

When the water cannot be wasted due to exigencies it should be

chlorinated well before being allowed for supply.



S t i l l another operational defect frequently noted is

that of keeping one f i l t e r bed dry as a standby at a l l times,

When f i l t e r beds are lef t dry, the useful bacteria in the

sand layers die out and a long ripening period w i l l be

required before the bed becomes ful ly eff ic ient. The strategy

should therefore be fc0cfceap.lai.ic;the f i l te rs uorking normally.

Uhen a f i l t e r bed has to be shut down for cleaning, the other

f i l te rs can be overloaded so that total f i l t e r output is main-

tained. Such overloading may not affect f i l tered water quality,

Cleaning of Filters

Cleaning of clogged f i l t e rs is a sensitive maintenance

act iv i ty. The following are some of the steps required for

proper f i l t e r cleaning :

( i ) The bed to be drained only for 10 cm or so below the

sand level and not fu l l y .

( i i ) The sand to be scraped only for about 1 or 2 cm depth,

(i i i)The scraping to be done as early as possible after

step

(iv) Scraped depth not to be made up with new sand .

(v) Pollution by labourers to be avoided.

(vi) Cleaned bed to be put back into operation aa quickly

as possible.

(vii)Clean one bed only at a time.

Resanding

As the f i l te rs are cleaned and the top layers of sand

removed^ariodically, the sand depth reduces, When the sand

depth has reduced by 30 cms, the f i l te rs w i l l have to be

resanded to maintain f i l t r a t i on efficiency. I t should be

noted that resanding w i l l be required only after several

years of operation (3 years or more) •



Resanding is a critical uork, In many plants, it is

being carried out by emptying the entire filter contents,

screening and rugrading the mixed-up media, making good

any losses, washing the media clean and relaying them .

The work becomes a major operation and requires considerable

labour, Tnis mode should be avoided.

Filter resanding can be carried out much more simply

quickly and efficiently by what is called the throuingover

method . In this, the too 3 cm of sand is scraped off and

the next 30 cm of sand is removed and stored. A layer of

sand 30 cm is nou placed in the filter and then the 30 cm

layer removed earlier is .put back on top. This process will

reduce re-ripening time of the filter and also reduce

labour and cost. . . . . . .

' In resanding, the question arises whether for' making

up the sand depth,altogether new sand should be used or the

sand left from previous scrapings should be used after

cleaning. The answer u/ili depend purely on the cost of neu

sand- inc-^ding its cleaning ,̂'d the cost and effort of

cleaning and storing old sand for reuse. If scraped sand

is to ba rcijsud, it should be cleaned before it is stored.

Sand cleaning can best be done in small plants by hosing on

a sanduashing platform . Any sand washing operation will

cause loss of fines and change the Effective Size and

Uniformity Coefficient of the sand. This factor weighs-

against reuse of old sand after cleaning. ^

Both filter cleaning and resanding uill be labour

consuming. The regular staff uill not ba able to cope up

with these works and additional casual labour will have to \

be employed.

• ' • . < • • •

Supervision .
i

The operation and maintenance of SSF schemes is a

technical activity and the need for formal technical



supervision of such activity is obvious. In village

SSF schemes, there may not be any one locally who can

supervise trie operator technically. ^ut, when the scheme

is managed by a state-level organisation, there will be

periodical supervision by the technical superiors visiting

the plant. Such an arrangements should be provided also

for schemes run by the villages themselves. The supervising

authority in this case would naturally be the state-level

organisation which planned and built the plant.

If supervision is to be fruitful, it should be done

systematically. The supervisor should visit the plant at

specific periods and ho should check the working of the

scheme against a formal check-list. The supervisor's

observations uith suggestions should be recorded and brought

to the notice of both the operator and his administrative

superior.

Supervisory visits should preferably coincide uith the

cleaning of filters. Resanaing itsulf should ofcourse be

carried out only under the supervisor's direct guidance.

Uater Quality Monitoring

Uhen a uater treatment plant is installed, it is

necessary to check whether the plant is performing properly.

Such cfteck will help to identify deficiencies in design and

operation which can be rectified in the particular plant and

avoided in future plahts.

The check on plant performance can best be done by

monitoring the treated uater quality. Monitoring the uater

quality is also necessary for giving an assurance that safe

watar only is being supplied to the consumers.

In a SSF scheme, the most essential parameters for

analysis will be turbidity, residual chlorine and bacterio-

logical quality, particularly the Coliform and E.coli I

counts.
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Turbidity of the filtered mater can be checked by the

operator against prepared standards or atleast qualitatively.

Turbidity of rau water can easily be measured using a turbidity

tapu. Residual chlorine tests can also be done by the operator

easily. These tests should be done daily and the observatiohs

should be recorded and counter-checked by the supervisor during

his visits.

In regard to bacteriological testing there are several

constraints in our situation such as lack of laboratories,

lack of adequate handling capacity in available laboratories

and also long distances which may involve unacceptable delays

between sampling and testing.

Taking into account the existing constraints, any frequent

bacteriological testing will be quite difficult in village o5F

schemes. However, what can and should b<3 done is to test the

bacteriological quality before starting the supply from new

and resanded filters and also seasonally during the regular

functioning of the plants. Atleast some of the sampling for

bacteriological testing should coincide uith the supervisor's

visits. The bacteriological test report should reach not only

the operator but also the supervisor.

Records

Records have to be maintained in water supply schemes so

as to provide information on the performance of the filters,

provide a chack on the work of the operating staff and also

provide data for planning future expansions and improvements.

In village SSF plants, the operator will have to attend to

several duties. Therefore, the records he is asked to main-

tain should be minimum .

The records should cover daily hours of raw water and

clear water pumping, daily energy consumption, daily plant

output, periodical loss of head, rate of filtration, and

quantities of -chemical used and history of filter cleaning



(date of shutdown, date of r e f i l l i ng , date of restart of

supply) and resanding.In order to be able to record tho

daily output, there should be a meter on the supply main

from the waterworks.

Conclusion

Some of tha considerations that should go into the

operation and maintenance of slow sand f i l t e r plants,

4 particularly small vil lage SSF plants have been described

above.

In the design of small SSF schemes, special care must

f p be taken to make operation and maintenance,-jsimple and

least labour-consuming. This requirement arises from tha

fact that such plants w i l l have meagre staff and there w i l l

be only limited provision for technical supervision.

References

1. Guidelines for the Operation and Maintenance of Slow

Sand f i l t r a t i o n Plants in Rural ttreas of Developing

Countries - Traisur's Guide, IRC Water & Sanitation

Centre, Rijsuig:k, the Netherlands, January 1983 .

2. Guidelines for Operation and Maintenance of Slow Sand

0 Fi l ters , IRC Uater & Sanitation Centre, Rijswijk, The

Netherlands, January 1983 .

3. Slow Sand Fi l t ra t ion for Community LJater Supply in

'•; ' Developing Countries. Report of Meeting, Sept. 15-19,

-' Nagpur, 1980 .

swa



RESEARCH AiMD O^UNoTRrtTiDN PROJECT

ON

FILTRATIUN

RtLCOFlMEiMDATIOiMS OF NHTIOIMAL UORKSHOP

HELD IN NAGPUR DURING APRIL 11 -13 ,1983

-oOODo-



PREAMBLE

In the context of the International Research and

Demonstration Project on Slow Sand Filtration, a Workshop uas

organized jointly by NELLRI & IRC, Ths Netherlands in April

1983. An expert group consisting of research scientists,

engineers and public health officials from government depart-

ment as well as non-governmental agencies discussed the latest

findings of the project. Recommendations were made concerning

the technological issues involved in uater supply systems uith

special reference to slou sand filtration, economic analysis,

public health and health education aspects and information

support.

RECOMMENDATIONS

- At national and state level, inteasacfcoral and inter-

disciplinary approach to planning and implementation of

uater supply and sanitation projects is essential.

Greater interaction especially between the Public Health

Engineering Departments and public health agencies is

crucial and should be strengthened to maximise the bene-

fits from such programmes.

- Provision of uater supply alone may not improve the

health status and quality of life of the people in the

village. It may even result in worsening of the situa-

tion leading to health hazards if appropriate drainage

and sanitation facilities are not provided.

- Decision for selection of ua-ter supply system should

not be based only on the initial cost of construction.

Operation and maintenance cost and the availability of

skilled labour should also be taken into consideration

and suitable provision made at the planning stage

itself. Economic analysis of SSF plants not involving

pre-treatment has ehbun that they are cost effective for

populationsupto 1,15,000. In the context of thu Decade

programme, this simple technology adopted in certain

regions of the country should be further promoted for

r application in other regions.



An evaluation programme of existing SSF plants in the

country will prove useful to further identify missing

links in the existing construction, operation and main-

tenance practices and to develop suitable jelxabilifcatiorv-

plans.

The central organisations for co-ordinating and promoting

water- supply and sanitation as well as health education

programmes at national and state levels are inadequate

and need to be strengthened to facilitate achieving the

'Decade' target.

At the time of revision of the Ministry of Works & Housing

Manual on Uatur Supply and Treatment (1976) the text on

slow sand filtration, including operation and maintananxze"

aspects should be elaborated in the light of recent

developments and findings.

In the curricula of professional courses at all levels,

in-depth technical information on simple technologies of

uater treatment such as SSF, related community education

participation aspects should be incorporated s-a as to

provide a better appreciation of problems in implementa-

tion, operation and maintenance.

Information support to allow better' planning and

implementation of water supply and sanitation programmes

is inadequate or lacking. It is essential to establish

appropriate information cells at stats and national

levels. . ' ' '•

States should, take urgent steps to establish training

centres for water treatment plant operators to ensure

effective operation and maintenance of assets already

created and to be created during the Decade Programme.

These centres should be equipped with necessary facili-

ties including demonstration water treatment plants. It

is necessary to develop job specifications on the basis

of which training manuals can then be prepared fdr'.piaht

• '" . " r ' • • • • « J



operators and supervisors of uater supply systems. Such

manuals should be adapted to meut specific local require-

ments and translated into local languages by the states.

The support jf international agencies such as UHO and

the International Reference Centre (IRC) in the Nether-

lands may be sought for this purpose.

There is an immediate need to formulate a suitable system

of certification o? treatment plant operators and also to

encourage local talents uho can manage village leval uater

supply systems.

Very low priority is given to uater quality surveillance

and existing uater quality testing facilities at state

levels are totally inadequate. There is an' urgent need to

strengthen the laboratory facilities at state level and

establish such laboratories at district level. Concurrently

development of simple equipment for monitoring uater supplies

at lou cost is necessary to promote this activity .

The introduction of a community water supply in a village

could be more smooth if adequate understanding and cuminuni-

cation are achieved between one people and the water supply

agency. This mould avoid undesirable effects such as a

higher demand for facilities than can be satisfied by the

agency, poor village support for operation and maintenance

etc. A liaison unit attached to the uater supply agency

would prove effective.

Health education should be an integral part of uater

supply programmes to bring about changes in the community's

practice in relation to water use, hygiene and sanitation

and should be planned in conjunction with the community.

Local persons from the community with appropriate training

are best suited to provide health education to others. The

village health guide, whore present,should play a pivotal

role.



Uhilst men, women and children should all be reached by

health education in relation to water, uomen should bo

must actively involved as prime users of water and being

in a key position to influuncu thu family health practices.

Uhile creating nau water supply facilities, a viable long

term strategy has to be evolved to meet the future Operation
- ft

and Maintenance costs. Community self-reliance should be

the ultimata goal. •

NGGs which are apolitical and have greater flexibility

than Government institutions can play an important role in

the promotion of water supply & sanitation programmes.

Familiarization and orientation of government staff with

the innovative approachas of IMGOS through exchange of

experience and- field visits would be valuable.

The neecs especially in the field of health are such that

they can only be met by a coordinated effort. Mobilization

of all resources and agencies is required;.
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