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INTRODUCTION

Safe water toc all by the year 1930 is the goal of the
United Nations International Drinking Water Supply and
Sanitation Decade, The task ahsad 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 water supply
programmes.

Community water supply systems have to be technologi-
cally sound, economically viable, socially acceptable and
within the local capabilities to operate and maintain.

Slow sand Piltration has the reputation of being a reliable
means of treating polluted waters. The advantages of the
process such as its simplicity (of design, construction,
aoperation and maintenance) and ability tc accomplish a high
degree of purification make it especially appropriate for
small and medium water supplies in developing countries.
Because slow sand filters require a larger area than rapid
filters and are usually cleaned manually by removing top
layer of sand, a general misconception prevaills among design

englnesrs that they are expensive. This is not, houwever,



alyays true and for many small water supplies slow sand ?llters
are cost effective. This paper presents a rational approach to
the design and construction of slow sand filters, a cost compari-
son betueen slow and conventional rapid sand filters and a model

for optimal design of slow sand filter system.

BASIC DESIGN CONSIDERATIONS

Design Period

An important decision in planning a new water supply system
concerns the design period. The single major constraint in
the provision of water supplies in developing countries has been
inadequate f’inances.1 When 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 shoun by
cost analysis later, the‘design period should be short; fer
example, 10 years. This will help to optimize the long~term
investment in water SUpply and will allow the avallable money

to Plnance more new projécts immediately.

Design Population and per-capitévsuppll

The population to be served during the design period has
to be estimated‘by considering all the factors governing fhe
FutureAg:outh'and development of-the'community: transportation,
agriculture, slectrification, education and health services.
While several methods are available for pobulation forecasting,

no single method ulll be uanormly appllcable to all situa-
tlons.
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AR . recent study2 recommends a minimum requirement of
70 lpcd for rural communities where the supply 1is only through
handpumps or central standposts and 390 lpcd when house service
connections are provided. The Manual on Water Supply & Treat-
mentz 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. When caonsi-
dering the design of slow sand filters, it would be more con-
venient to convert the daily required volume to a design flou
Q, the quantity of water to be treated per hour rather than
per day, because the dally 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 af

the plant depends on the duration of filter operation .

Rate of Filtration

The traditiaonal rate of filtration adopted for normal
operation is 0.1 m/h (2 gph/sg.ft.). Pilot plant studies4
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 betueen filter cleanings is shartened,
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 faor
cleaning or repairs. If only two filter units are built
and the normal rate is 0.1 m/h, the overload rate with one
uwit out for cleaning will be 0.2 m/h, uwhich 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 daes not allou

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 shouﬁ 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 cohstrucﬁidn 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 hay 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 Pilters that are
operated when one unit is ogut of serviﬁe‘for cleaning or
repairs, Table 1 shows the average and overload filtration
rates, depending on the number of filters. It will be shouwn
later that for a given area, the number of filter beds can be

increased faor higher Flexlblllty and rellablllty For a marginal
increase in total cost of construction



TABLE 1 - OVERLOAD AND AVERAGE FILTRATION RATES
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Number of Number of Filtration
Filters Operating Filters rate m/hr.

2 0.100
1 0.200
0 0.000
3 0.100
2 0.150
1 0.300
4 0.100
3 0.133
2 0.200
5 0.100
4 0.125
3 0.166
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Filter shape and plant layout

Filters may be circular or rectangular. Circular filters
are not economical except for very small installations. For a
100 m2 plant with two filters, the diameter of sach filter
would be about 8 m. Two rectangular beds arranged in a rou
would have digensions of about 8.16 m x 6.12 m . The common
wall of the tyo rectangular units may offset the inherent
structural advantages of the circular shape. Rectangular
filter dimensions have been determined so that the wall peri-
meter for a given arsa is mini.al (Table 2) .,



TABLE 2 =~ OPTIMAL SIZE OF FILTER UNIT FOR A GIVEN AREA
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300 14.13 10.50 B84.80
4007 16.32 12.24 .97.32
500 18,25 13.70 109.50
600 20.30 15.00 120.00
700 21.00 16.20 129.560
800 + 23.10 17.33 138.60
900 © 24,50 18,37 147,00
1000 25.80 19.35 154.80
1200 28.30 20.22 163.80
1500  31.50 23.70 .189.60
2000 36.50 27.40 219.30

5.00
7.07
8.66

4 10.00

12.24
14.14
15.88
17.31
18.70
20,00
21.21
22 .36
24,50
27.38
31,62

10.43
11.43
12.34
113.20

14.00

14,75
16.16
18,10
20.87

113.12
126.40
138.48
149,60
160.00
169, 68
178.88
196.00
219,04
232 .96

2.60
3.95
4.64
5.58
6.84
7.30
8.83
9.87
10.45
11.17
11.85
12.50
13.68
15,30
17.66

109.00
126.40
141.30
154,80
167.20
178,70
1838.60
199.80
219.30
244,70
282 .40
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1l - length in metres

b' - bréadth

in metres

p — perimeter in metres



Arranging Pilters in a row maximizes the number of
common walls and facilitates construction, operation and
maintenance. Filters arranged symmetrically in block on
gach side of the inlet pipe can alsc be attractive. lacal
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.

Dept,. gf filter box

The elements that determine the depth of the filter
box and their suggested depths are free board (20 cm.)
supernatant water reservoir (100 em.), filter sand (100 cm),
supporting gravel (30 cm) and under-drainage system (20 cm),
with 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 Pilter box, but use of a 2.7 - m box depth

wlll reduce the cost without adversely aPfecting ePficisncy.

Choice of filter sand and gravel

Undue care in the selection and grading of sand for
slow sand 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 difficgult to obtain, can be replaced by hard,
broken stones to reduce cost.



ECONOMIC & COST CONSIDERATIONS

Minimum filter cost

The cost of a filter excluding pipes and valves is made
up of two components: the total cost for: floor, under -drains,

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

This cost in general is

C = K,A + K_P - (1)

p P

where A is the total filter bed area in m2, P the total wall
length in m,,KA the cost per unit area of filter bed, and Kp

the cost per unit length of wall .

For rectangular filters yith common walls, the problem

is to minimize C subject to :

A =~nlband P =2nb+ 1 (n+1) e (2)

where n is the number of filters, b is the breadth, and 1 is

the filter length as shown in sketch belaouw :

p—b—y
T R R 1
, ) ]
: » | }
‘ ] |
} )
2 —— !
— —aNb —

The term Ky A is constant for any value of n and. any
filter shape. Hence, the minimum cost solution is the solu-
tion that minimizes P, which is

2 2_A
l = ——-:}:’-l-———— e o o (3)
({
ang 5 . _tor1)l e (4)



The equaﬂion for b, when re-arranged, shous that

2nb + (n+1) 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 bes shown 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= Kph + 2 K ( V28 (n+1) ) oee (5)

A detailed cost estimate based on current (1983) prices
(in Nagpur, India, and excluding contractor's profit) for
various materials and items of work has shouwn that the filter

bed cost per square metre is Indian Rs. 500 and the wall cost
per metre length is Rs. 830 .

Therefore, KA = 500 and K_ = 830 the specific cost
fPunction (Nagpur, 1983) written in terms of area A is

C=500A+ 1660 (V2 A (n+1) ) e (6)

Table 3 gives the costs for filters ranging in total
arsa from 50 to 2000 m® . At 0.1 m/h filtration rate and
24-hour operation, this size range corresponds to a range in
production of 120 ms/d to 4800 mz/d. With a per-capita supply
at 70 lpecd, this would serve a population ranging from 1700 to
68000 people, A large percentage of villages and touwns in
India and other developing countries fall within this popula-
ticn range.
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TABLE 3 - COST IN INDIAN RUPEES OF SLOW SAND FILTERS
FOR A GIVEN AREA & NUMBER OF UNITS

oy o T — — - ———— T Y —— — T o o ———— o G —————— — o — Y —— " ———— " " ————~ e o

- —— — e, — T ———— o —— "
- B - T — —  —— - . — T o — —— T h T — - — " —— " —— " o —" e ———— — —

50 53 .75 58,20 62.11 65 .66
100 90.66 96.895 102.49 - 107.5
150 124. 80 132.50 139.29 145,42
200  157.50  ° 166.40 174,23 181.22
250 . 189.29 199.23 208.00 215.62
300 220.42 231.32 - 24p.92 249,60
400 281.32 293.50  304.98 315.00
500 340.52 354,98 367.38 378.58
600 399.60 415.00 428.58 440.85
700 457.58 474 .22 488.88 502.14
8a0 515.. . 532.80 548.47 562 .64
940 571.98 530.85 607.48 622 .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

1800 1072.51 1099.20 1122.71 1143 .79

2000 - 1181.84 1209.58 v1234.76 1257 .17

O o g e e = T e s e e e s T . s = e o o > A S o - — o - - o — s et e o T e o -
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The cost of operating flexibility

Far a given area, the cost of filter media and under-
drain is practically the same for any number of fllter beds.
However, when the number of beds is increased, the caost af
construction will increase because of increased wall length.
The extra cost to be paid for higher flexibility and relia-
bility is gnly a Praction of tne cost of the least flexible
acceptable design, which has only twyo filters and may often
be judged a good investment. The percentage increase in
cost with reference to the minimum of two filter units is
shown in Table 4 . The table of costs shows that for filter
areas uptc 2000 m2, the number of filters can be raised from
two to three by spending roughly 2 to 8 per cent more maoney.
Building five units instead of two, 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 yould 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 two) should not exceed 5 per cent (based on the
cost equation C = 500 A + 1660 J2A (n+1), the lover limit of
area A can be worked out for different values of n. Based aon
this information and the cost Pigureé 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 DF COST INCREASE FOR 3,4 & 5 UNITS
- AS COMPARED TO 2 UNITS ONLY FOR A GIVEN AREA
Area Per cent Cost Increase
(m2) U
Three units Four units Five wunits
50 8.27 15.56 22.15
100 6.83 13.05 18.57
150 6.17 7.61 16.52
200 5.64 10.62 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.€3 6.84 8,73
80a 3.45 7 6.49 9.24
900 : 3.29 6.20 8.83
1000 3.16 5.55 8.47
1200 2.94 5.53 7.87
1400 ‘2.76 5.19 | 7.29
1600 © 2.61 4.51 6.99
1800 2.48 4.68 6.86

2000 2.38 4.47 6.37

—-—————-—_--——_.—.——-——————-———_._...___——-.—4—____._____ - - o -



TABLE 5 - OPTIMAL NUMBER, SIZE AND TOTAL COsT OF FILTER
UNITS FORuGIVEN AREA

. r — - - —— —— ——— o T - o O oy o - — . — " - — T - —— " vt fo P e > B T ot i At s i s it o St o N Bt

1400 140

1600 160
1800 180
2000 200

26.45 17.63 211.66 875.67
25.29 15.81 252.58 1009.58
26.83 16.77 268.32 1122.71
28.28 17.67 282.84 1234.76

R T L B I T
50 5 2 5.77 4,33 34.64 53.75
100 10 2 8.16 6.12 48.98 90.66
150 15 2 10.00 7.50 60.00 124.80
200 20 2 11.54 8.66 69.28 157.50
250 25 2 12,90 3.68 77.45 189.28
300 30 2 14.14 10.60 84.85 220.42
400 40 3 14.14 9.42 113.13 293.90
500 50 3 15.81 10.5 126.49 354.98
600 60 3 17.32 11.54 138.56 415.G0
700 70 3 18.70 12.47 149.¢€6 474 .22
800 80 3 20.00 13.33 160.00 5932.80
900 80 3 21.21 14.14 169.70 580.85
1000 100 3 22,36 14.30 178.€8 648.47
1200 120 3 24.49 16.32 195.95 762 .64
3
4
4
4

- v e - g o — G g o = . M — g T o Gmg T o —_—— " o — f— — —— — o — " S o —_——— (o " _o > —

* At a filtration rate of 0.1 m/hr.
L - Length in metres

B8 - 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

C = K(A)a . C ee - {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 besn 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 a0-969 ... (8)

Slight changes in the unit cost of filter bed and box

wall, from the values of 500 and 830 used to derive Table §,
do not significantly change the value of the exponent ‘a’

At 1980 price lével when the unit, costs were 350 and 570

respectively, ths value of the exponent was 0.857 .,

If ths exponént were 1, the cost would vary in direct
proportionto the area of 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
ecaonamies af scale are associated with small values of the
exponent, Until the exponent decreases to about.D.S 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

Puture. It has been shoun6 that the best econaomic policy in
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slow sand filter construction is to use initial design
periods of not more than 10 years and to provide for freguent

expansion to meet future demand .

Cost comparison between Slow and Rapid 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 casts (1983 prices) for conventional
plants with treatment flou sheet shoun in/4 uwere obtained [Fig.
from reputed construction companies in India. Based on a
regression analysis of the cost data (Table 6) a madel has
been developed for cost of rapid sand filters (Fig.2). The
costs (1983 prices) for slow sand Pilters with no pre-treat-
ment have been worked out for varicus items of civil enginee-
ring construction including cost of land. In bath the cases,
the costs are inclusive of gverheads and profit margin. The
comparative costs thus obtained for rapid and slow sand filters

are given in Table 7 .

It can be seen from the table of cests that the capital
cast of slow sand filters is less than that of a conventional
plants upto a capacity of 3.0 mld. It is well established
that the operation and maintenance cost for slow sand filters
i@ 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 two systems. The capital and
operation, maintenance and repair (OMR) costs for rapid and
slow sand filters of different capacities have been worked ocut
and presented in Table 8, alang uwith the data assumed. The
staffing pattern and salary are based an the norms recommended
by the Maharashtra Water Supply and seyerage Board (MWSSB),
Table 9 shows the capitalised costs for rapid and slow sand
filters of equal capacity. From the cost-capacity curves



CASCADE  RAW WATER
AERATOR = MEASURING

CHANNEL

FIG. 1 — FLOW

.. ALUM SOLUT:ON LINE N
— CHLORINATION
e CLEAR WATER
FOR USE
. FLASH FEED WELL CLARIFLOCCULATOR FILTER HOUSE
MIXING ‘ ‘ B (RSF.)
CHAMBER -

DIAGRAM OF CONVENTIONAL WATER TREATMENT PLANT.

91




17

TABLE 6 -~ COST OF CONVENTIGNAL WATER TREATMENT PLANTS (RSF)

S o e ey G Wt e — — — - T Bue G O = " > G g VD " - e (o S o P s B> O sty P e s U " U W S T b Wt Gt o o PO S i W W W g St

Capacity Cost in lacs
MLD (Rs.)
2.26 . e 18.55
2.27 cee 10.03
2.27 ces 10.4
2.72 ‘e 8.77
2.8 ‘o 14,62
3.5 o 8.85
4.5 “ e 13.18
4.5 . oo 18.87
4.54 veu 12.8
5.5 ‘e 18.15
6.€E7 ‘oo 15.65
6.72 | 14.28
6.81 e 15
9.08 oo 18.4
9.048 o e 26.49
11.45 N 20.6
13.5 ‘e 35.04
13,62 ‘e 22.8
15.89 e 26.2
18 e 34.09
18.16 oo 28
20 .o 52.8
20 . 59.11
20.43 oo 31.6
22.7 “ s 33.4
36 .o 45,93

T . S M e i e it T oy G W GO B G T s W W s N s et D W2 S gy S it e W 2 e s N g W P s s s St B W e . iy g P S P i S
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It is increasingly recognised that health benefits fProm
improved water supply will not automatically follow unlsss a
desirable.change in the.knawlsedge, attitude and practice of the
user cdmmunity is brought about. All.uater=borne diseases can . ________
also be transmitted by any route which permits faecal material
to reach the mouth, eg., through contaminatsd fgod. Therefore,
provision of safe water supply alane 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 was integra=-
ted as an important activity of the slow sand filtration project.

The strategy for the education and participation activities
was developed by the Central Health Education Bureau, New Oelhi
in close collaboration with NEERI, yhich performed the overall
coordination of the national programme as well as with the State
Health Education Bureaus in the four participating states of
Andhra Pradesh, Haryana, Maharashtra and Tamil Nadue.

Me thodoloqgy

In general, a uniform methodology was followed in all the
project villages. Informations regarding the village, sduca-
tional requirements of the community, facilities and amenities
avallable etc., were collected through appropriate proformae.,
fFor effective planning, implementation, evaluation and follow-
up of the health education, advisory and action groups uere
Pormulated at various levels, A welfare-cum~health committee
was formed at the village level to review and implement the

health education activities among ths target population .
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Orientation training -

An-arientation ﬁraining'oé'thé’commonify'héélfh uoxkaré,

e g

vlllooe Yead, formal and informal leaders and 'school teczchers
was arranged 'to prepare them to undertake the Pield work of
educatlog the community. They were trained to organise meestings
and deliver information on various aspects of hsalth and dlsease,
uater supply, personal hygiene, environmental sanitation at the
grass root level. : A resource book -known as"Health Guide to
UOrkers".uas prepéred by. Haryana. State ‘Health- Education Bureau
for regular use and reference. In all the project’ vlllages,’
medium of lnstructlon was the. respective local” language. The "
course‘uasvsquortedlbx_practlcal demgnstrations, group-discus-
sions; charts, models, slides, mouwiefilms, Plashcards and ‘black-.
board, . S

Beforo and after the training course, the trainees’ uere

BUbJBCtLd to written tests to assess their ‘$cientific knowledge
related to health aspects before and afPter the training.

P : e L

_Inter-agency meeting := . To.ensure uniformity-and to facilitate

effective coordination, a'meeting of representatives of the four

participating:states was arranged, at Nagpur during July 1978,

Public - Hesish. D, yineers, Medical BfPicers,”and Sccelth education
field staff from all the four states participated in_this - .
meeting,

Educational Activities := Thd educatlonal activities comprlsed

> of mass meetings, group meetlngs, lnd1v1dual contacts, exhlolf
tions, screening of mov18 Pllms, dlsplay of posters, mottos,
slogans, lmmunlzatlon campalgns, otc. Dootor s v151t was
arranged perlodlcally to treat the sick and also to discuss .
and educate the communlty ‘on health aspects and sanltatlon. All .
the project VLllages have schools and the teachers uorklng '
there were also involved 1n educatlng thc communlty. The
teachers uere helpful and offectlve in educatlng School ‘
children about’ cleanllness,personal hyglene, good haDltb,

common diseases among children, environmental sanitation atc.

e e 3



-

Periodic medical examination of the children was done and

the defects and shortcomings were pointad out to them till
they wsre rectified, A variety of educational aids were pre=
pared in localdanguages and used in all the villagsas.
Recorded dialogues, health songs, celebration of health day,
debate and drama for children depicting health topics were
part of the campaign to cducate the community. In addition,
posters, pamphlets, roll charts, models, panels, flash cards,
table tops were also used on various occasions,

Movie films were a great attraction in all the project
villages. A variety of movie films in the local language
were shawn %o the viilage aud;ence‘regularly.' The topics
covered in these films were : importance of water, cleanliness,
solid waste disposal, nutrition, healthy habits, mosquito con-
trol, environmental hygiene, dental care, healthy child,
malaria eradicatiocn, cholera, filariasis, hookworm etc. The
films were procured on locan from CHEB and.other local agencies
for screening. To make the programme interesting, attractive,

-entertaining and at the same time educative, the scientific

films were interspersed with cntertaining motion pictures, All
such occasions were used to instruct the community to use safe
drinking water supplied to them and to use latrines regularly,
so thab their environment was kept clean and gorm free .

Salient Findings

The impact of the education activities on the community
vas evaluated coﬁcurrently and after the termination aof the
project. Comparec to the base~line data regarding the aware-
ness of water-borne diseases, personal hygiene, importance of
sanitation etc., the community have shoun Qast improvements
aPter the educational activity. Majority of ths poople have
taken to regular use of water from slow sand filters, in all
the villages. In Borujwada, the only well which provided
saltish water is not in use nou, The method of.storing and
handling drinking water have been improved in all the villages,
Improﬁemant was also noticsd in the status of personal hygiasne

.'04



of adults and children. An appreciable change. in the
knoulédge of the community regarding water~porns and watep=. 7
reloted discases Qas also noticed with reﬁegunce;to the.
base=-line data in the project villages,

Communigz Particigation

Far thu success of any develOpmental act1v1ty aimed -
at lmprovlng and enhanclng the socic~economig. and health
status of the community, public support and partlclpatlon
is of paramount importance. This is true also for a-.water
supply project from its planning to 1mplementatlon and‘cen=" __ .
tinued operation and maintenance., In the project villages ' f
the communitiss had their share of participetion in every

aspect of the activity,

Participation in planning and design

During the planning and design of the project, consul-
tations were held with representatives of tha villagaes. They
werc appraised of the advantages and benefits the community
would derive on its implementatien, the nature and .extent of
participation axpected from the village people and their
commitment for the contlnued Opbrgthﬁ and malntenance of the
water supply system when handedover. Decisions regarding the
source of raw water, location of treatment works, . X 0

.. T+ . . .<., location of public stand posts wera taken, in
consultation with the community and SatlsPylng at the same tlme
the englneerlng rpqulrements. '

In Pothunuru, during initial ..., consultations, the
Sarpanch (village head) was not in favour of installing slow
sand Pilters for their water supply. This was mainly due to
soms misunderstanding of the whole concept,. Theréfobe,‘- i
detalled discussions yere held with him and the other leaders
during which all their doubts uere clearsd and the community
leaders were fully convinced of the choice of the system.
Whole~-hearted support, co-operation and participation werea
readily Porthcoming thercafter. '
- N eee D



In Borujwada, the land owners willingly agreed to give
away land required to locate the treatment plant at minimal

cost .

Participation in Construction

In all the four project villages, participation in
construction was in the Porm of financial contribution., The

actual construction was done by contractors.

Village Borujwada was awarded a prize monay of

Rs, 10,000/- by Zilla Parishad for hundred per cent coverage
of the households, with individual sanitary latrines. This
mongy along with another Rs, 10,000/~ which they took on loan
from the Govt. gave a total contribution of Rs. 20,000/- from
village Borujwada. One of the local residents sducated upto
10th standard was associated with the various stages of cons=-
truction and was eventually employed as the operator for -the
plant; Many of the paid labour wcre from the village itself,

In Abub Shahar, an amount of Rs, 20,000/- was raised by
the community towards their financial contribution to the

projucte

In Kamayagoundanpatti, the panchayat (local baody)
obtalned a loan of Rse 3.61 lakhs Prom LIC towards its share
of the construction cost of the plant. The loan with interest
was to be repaid by the panchayat from its own incume by uway

of lccal taxes.

"~ Village Pothunuru also contributed 20 per cent of the
total cost of the water supply project.

Participation in operation and maintenance

In Borujwada village, the localperson associated with
the construction of the plant right from the beginning and
" therefore Pamiliar with the variocus units was appointed

operator of the plant by the villagers themsslves. He was
L 2R 2 J 6



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

routine duties all by himself, The financial cantribution

of Rs, 50,000/~ from the IRC has been kept as a lang=term ]
déposit in a bank and the interest monsy is utilized fPor )
meeting the expenditure on routine operation and maintenance s
of the plant, salary of the operator and repairs and replace-
mentse Sincc the commissioning of the plant, another local

person has also been trainsed whocould look after the plant in

the absence of the regular caretasker, As the wvater supply

needs of the camwunity are adequately met in terms of guality

and quantity, a sense of responsibility and keen desire to

propuerly operate and maintain the plant im thsir own intercst

is evident.

1n Abub Shahar and Kamayagoundanpatti, the operation
and maintenance of the treatment plant ingluding pumping is
looked after by the public health engineering department /
water supply board in close‘co-ordination with the local

community . - !

~

The treatment plant and the distribution system in
village Pothunuruy are opsrated and maintained by the villago
parichayat staff, '

Participation in educatiunal activitics

The Pormel and informal ‘leaders and the praominent .
people of the villages took part in organizing and conducting
the educational activitics in all the project wvillages,

Conclusilon

Tha participation of bommmnities in the four project

villages at all stages of pianning and design, implementation,
operation and maintenance has not only created in them a sense

of pride and achievement but also has improved their knowledge ..
regarding the role of clean water, better sanitation and personal
hygienc in building up a .state.of positive health. The strategy
for health education and community participation has adequately
demonstrated that such actiuvities should form an important
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ingredient in any health and social development programme
for its success, The multidisciplinary approach with the
boneficiary community as the target field tested in the
slow sand filtration project could thus serve as a model
for large scale adoption in future water supply programmes,



SLOW SAND FILTER BEDS FOR P.W.S. SCHEME AT PATHUNURU
IN WEST GOOAVARI DISTRICT, ANDHRA PRADESH (INDIA)

—

By

Sri U R K MURTHI
CHIEF ENGINEER (P.R.), R.W.S., SEC*BAD
&
Sri R KONDALA RAO
SUPERINTENDING ENGINEER (P.R.), GUNTUR
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SLOW SAND FILTER BEDS FOR P.W.S. SCHEME AT POTHUNURY
IN WEST GODAVARI DISTRICT, ANDHRA PRADESH (INDIA)

By
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CHIEF ENGINEER (P.R. ), RURAL WATER SUPPLY
SEC UNDERABAD -

&

bUPLRINTENDING ENGINEER (P.R.), GUNTUR,
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The Village Pothunuru is sitdated on the R & B Road
from Eluru to Kovvuru (via) Gundugolanu at a distance of
13 kms. Prom Elury in West Godavari District, Andhra
Pradesh (India), The Population of the village as per
1871 census is 3254 ,

The people of this village used to get drinking
water from the Godavari River Canal Fed tanks. The people
of this village commonly suffered from Amoebeosis and
Gastro~enteritis, They alsoc used to complain less resis-
tance to hard labour works.

R Scheme was proposed to give'protectedvuater with a
per-capita supply of 10 gallons (45 litres) per day by
the Andhra Pradesh Panchayati Raj Engineering Department at
an estimated cost of fs, 3.68 lakhs. Thse scheme envisages
filtration of water through pressure filters originally.
During execution of the Scheme, it was selected by the
"NEERI", Nagpur, for providing slow sand filter units by
giving financial assistance of Rks. 50,000/- ocut of the funds
received from W.H.0., International Reference Centre, The
Hague, The Netherlands. The P,W.S. Scheme at Pothunuru was
‘selected by "NEERI"™ for its Rural Development Project which

aimed at overall improvemsnt in tne health of the peaple.,



P T A - e erean

e
. ot
cf

“The Siéd*SéﬁdfFiitérs:uere designed!ééréé:?iltration

" rate of 57 gallons ( 125 lit::.s ) per sq.ft. (O ”.M/hour) per >
day (24 hours) and 16 hours working. Tuwo filter beds egach of . '

size 10. 97 M.x 7, 92 M, x "3, 0. M (overall depth) to give 33 G.PR. N°
by gacn fllbul, are conbtructea with the following details,

The alroundJualls‘qf_ﬁ;;ter bed are of R.C.C. 40 cms.
thick and:bottom is:prdvided with 15 cms' thick 1: 14 : 3 R.C.C.
raft,

<o

FILTER SUPPURT CUM DRAINS
.«Lha:filter suppert.is prepared out of 20 chéﬁgi 20 cms. "

x 5 emsa GeCu =112:1% :~3uper?orated'bricks éuﬁﬁofﬁéd'over

solid- bricks of 20 cms, x 10 cms, x 5 cmé.'Cfd.4T31% 3, 5 nos.,

of 6 mm dia. perforations are provided in ‘gach bfﬁbk,'=TﬁééFilv

tered water:. collected through the perforations along with other

gaps in-hetwsen the brickets; flows -through the side drains into

a Central.Drain of. size 30 &ms. x 30 cms. The central drain is

covered with RIC« C-‘(1 12.3) perfurated blocks of 5 cms thick-

A et 0 B .,-J.v.-.
[ . .

HBSS.'

DETAILS Gi FILTER MENIA

a) HARD BLASTED® GRANITt METAL " Depth
: \ 3 o0 . el w8 s Ll e e :Da.'A -.'.,' e
i) PaSblng through 25 mm, dla. sieve and = . «i% - 15 cms, .

retclned on 20 mm. dia. sieve

11) ‘Passing’ Chrough 12.6 mm dia. sieve and

retained on'6:3 mmr'dia,., sieve - LT 10 oms

iii)’Pass%ng;thrgdgh.4 mm dia. sieve and o . 
, . retalned;pn 2:.mm. dia. sieve ke <10 cms,

. , 4 '
b) “COARSE SAND' ol

i) paSblPQ through B 5. S No&14 and reta;néq:.f ’. o
on B,S5.5. No.24 -+ .7 . 18 cms,

o " r.\a S - ‘ . L v . ;;5. R

c) FINE :Auo :

i) PaSSLng through Wa, 14 sieve and retalned
on No. 60 sieve eeo 100 cms,

TOTAL DEPTH OF FILTER MEDIUM ... 145 cms.

e 3
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TABLE 7 - COsT 0OF SLOW Vs. RAPID SAND FILTERS

- o - — T o oy g A s s o} T s T S S ) T = . S M M e e — gy " o —

Capacity Cost in lacs (Rs.)
mld | e S
S.S.F. R.S.F.*
1.0 4,6 6.3
1.5 6.5 7.9
2.0 8.4 9.2
2.5 10.2 10,5
3.0 11.9 11.7
4.0 15.2 13.8
5.0 18.€ ‘ 15.7
7.0C 24.9 18.C
10.0 34.0C 23.1
15.C 48.4 29,3
20.C 62.1 34,5

- o e T e e G G T . ——— — v W e WS by T = — T v —  — —— T — .  — —— - = G T — - ——— —— VA —

* Based on regression modsel



TABLE 8 - RELATIVE COST OF 5LOW ANO RAPID SAND

FILTERS

(Capital, Annual OMR Cast) -

Rupees in Thousands

e e — — — —— —_—— —— - - — —_-———-——.-——-—_—.—_——_———_—_—..—_.——_-—_—_—.———————-—_—___—____—_————_—.—_.—_————————_—_

OMR

. P s T o T — T et T o - e — T S s " e (s o S B i e e o e

Capital M & R Scraping Salary Total

T e e D T —_——— — T — G - —— ———— - —— — — T — — " T — - — — — — ———— " ———————— " T T G D O — N —— g ———— ]t ——— A ————_—— — - —— " ——

87.83

111.06
132.69
171.95
204.40
259.70
342,65

Plant Rapid Sand Fllter
capacity s-==—mmmmm—meem e e
(mld) Capital M & R Energy Chemi- Sala- Total
cals ry

1 630 25.2 0.73 10.9 51.0

2 920 36.8 1.46 21.8 51.0

5 1570 62,8 3.65 54.5 51.0

7 1900 72.8 5.10 76,3 31.0

10 2310 82.4 7.30 109.0 51.C

15 2930 117.2 10.95 163.5 51.0

218.0 51.0

20 3450 138.0 14.€0

421.€0

OMR
460 9.2 3.12 44 .4 56.72
840 16.4 6.25 44,4 67 .C5
1180 23.8 9,37 44 .4 77 .57

2430  49.8  21.87  44.4  116.07
3400  68.0  31.25  44.4 143,65
4840  96.8  46.87  44.4  188.07
6210  124.2 62.50  44.4  231.10

B e e > A ———_— — T — — T —— ——— — — — " ————— T —— g S G — Tt it . T — o — T p— ——— ——— - — —— — ——— - o —— > g, o (o S i O o (2 s D e

* M&R @4 %
Energy @ 4 KWH/MLD (% 0.50

Chemical (Alum) @ 30 mg/l (m
Salary :- Uperator °~ 3 nos.
Attendant 3 nos.
Helper 2 nos.

/ KuH)

1, DDD/NT)
@ Rs.550
@ Rs,450
@ Rs.500

\\\

*% M&R @2 %
Scraping @ Rs,0=50 P /m2 area
Salary :- Operator 3 nos. @ Rs.550/PM
Attendant 3 nos. @ Rs.550/PM
Helper 1 no. @ Rs.500/PM

0¢
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TABLE 9 - CAPLTALIZED COSTS FOR RAPID AND sLUlW SAND FILTERS
Bs.. in lacs
1 lar = 1.00,3200

— i — . — ————— - ——— > " —— — T T p— " T —— " —— —— o T — ——— T T " ——— — ——— — ——— o — —— Y ————— - —— - o == — i —

Plant Rapid Sand Filter Slow 9and Filter
capacity — —-mmmmmmmmmmmm e e
(mld) Capital Annual Capita- Total Capital Annual Capita- Total
OMR lised capita~- OMR lised capita-
OMR lised OMR lised
1 2 3 4 5=2+4 6 7 3 9=6+8
1 6.3 0.37 6.67 12.97 4.6 0.56 4.30 8.30
2 9.2 1. 11 8.43 17.63 8.4 d.67 5.039 13.43
3 11.7 1.32 10.07 21.77 1.9 0.77 5.89 17.789
5 15.7 1.71 13.06 23.76 18.6 0.97 7.38 25.98
7 19.0 2.04 15.53 34.53 24.9 1-16 8.31 33.71
10 23.1 2.59 19.73 42.83 34.0 1.43 10.91 44 .91
15 29.3 3.42 26.03 55.33 48.4 1.88 14.28 62 .38
20 34.5 4.21 32.04 66.54 62 .1 2.31 17.36 79 .66
Remarks

Capitalised cost

Capital cost + capitalised OMR cost

| 1=(12)7 T
Cost factor = e
T r = interest rate ¢ 10 per cent
=15
_ 1-(1.10) T = design period $ 15 A s
= TTTTTTmT = 7.5
0.10

12
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(Fig.3), it can be seen that slow sand filters are economical
upto 8,0 mld. This limit of economical size will Purther go
up if a chemist has to be employed for rapid sand filters.
Furthermcre, it may be noted that while comparing costs,
factors which can not be readily guantified in terms of money
should also be given ueightage for a more realistic evaluation
of alternatives. For example, the quality of product water
from a slow sand filter will be less corrcsive than chemically
treated yater, the long term effect of which on the distribu-
tion system can not be simply‘aSSessed. Similarly the effect

on the receiving stream of dispcsal of wastewater and sludge

from waterworks providing chemical treatment is difficult to

quantify.,

Almost all the villages and towns that still remain to
be covered with protected water supply in India and in many
developing countries have a population of a few thousands
only. Even if regional water supply schemes covering a number
of villages are considered, the total population may seldam
exceed 1,00,000, Por which water treatmant by slow sand filtra-
tion can prove economical and cost effective .

OPTIMAL DESIGN EE SLOW SAND FILTER 8YSTEM

It has been shoun that for small and medium uater supplies
(upto'about 8 mld) slow sand filters are economical than
conventional rapid sand filters. This section presents a
methodclagy for evaluafing various alternatives in slow sand
filter system for a given dally demand. The important
assumptions made in the design are as follaus :

Pyl

. The system provides for a single step treatment using
slow sand filters with no pre-treatment .

. The design filtration rate is 0.1 m/hr .
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The treaztment works are located in the vicinity of rauw
water spurce and the raw 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 snift ... 2 pm to 10 pm
3rd shift ...10 pm to 6 am

Water supply is intermittent and the timings are fixed -
6 am to 8 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 alsec the rau and
clear yater pumps.

Alternative 2 - The filters and the pumps are designed to

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

Alternative 3 :-= The filters and raw and clear uater pumps

are designed for continucus 24 hour operaticn. The system

flow sheet far the three alternatives is shown in Fig. 4 a

Alternative 4 :- The filters are designed for continuous

(24 hour) operation while raw water pumping is wnly for

8 hours divided into two shifts of 4 hours each; 6 am to 10 am
and 6 pm to 10 pm. The pumps are designed faor a capacity equal
to 3 times tne hourly output of the filters. The excess rau
water is accumulated in a storage tank and fed to the filters
by gravity during pump shut down period sc as to ensure con-
tinuous Piltration.



=
R\ PUMPS TO SUPPLY
SLOW SAND CLEA@J&?’TER PUMP
FILTERS ' ELEVATED SESVICE
: RESERVOIR
1 16G.40- FLOW DIAGRAM FOR ALTERNATIVES I..Z. &3
;
RW pumps@ - . ' 1 -
. TO SUPFLY
GRAVITY SUPPLY SLOW SAND CLEAR WATER PUMP
TANK | FILTERS

SUMP

ELEVATED TRVICE
RESERVO R

FIG.4b - FLOW DIAGRAM FOR .ALTERNATIVES 4 &
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Alternative 5 :- This is similar to alternmative 4 except

that raw water pumping is for 16 hours divided into 2 shifts
of 8 hours each with a four hour break in between. The flou

sheet for alternatives 4 and 5 is shoyn 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
m3 andz§houn in Table 10 . The cost functions & regression LBTE
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 Conétants and exponents are subject to change with
time and place and hence have tobe determined Por specific

conditions.

The total cost of the system is made up of the cost of
civil works, cost of land and the cost of raw and filtered
water pumps including standby units. Cost of civil works

(CCW) Por any alternative can be uritten as :

CCW_ = GQTCST_ + SSFCST_+ CWSCST _ + ESRCST
n n n n n

[ 1

where suffix ‘n’' stands for alternative number.

Cost of Pumps :~ C Pu. Ks(v n) KS(D.DD46 S="

e

Cost of land :- CSTLND_ = KE(AREAn)'

Therefore, total Capital Cost (TCC) = Cost of Civil Works +
Cost of Land + Cost of
Pumps

T[Z‘.[I‘1 = CCw_+ CSTLND + C PUMP
’ . n n n
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TABLE - SIZES / CAPACITIES OF SYSTEM COMPONEMTS

e . s - P e, . . . S bt T pp = o tvm € B W T e WO U oy W W ety Tmm = e S R gt o T T A oy e m mm eem oy o - — ~

System Alternative
Component ——m——mo e e e e e
1 2 3 4 5

Gravity - - - D D
S.Upply ——— —
Tank - 3 6
ma
(CAPGST)
Slow Sand D D D D D
Filter = = ——ee- X 3 mmeee X 1.5 mmeme e e

m2 2.4 2.4 2.4 2.4 2.4
(ASSF)
Clear Water D D D D 0
Sump - md ——— ————— - - ——
(sCws) 8 16 24 3 6
glevated* 3 D D D D

ervice ——-D o o o o
Reservoir
-m3 (SESR) ¢ 2 2 2 2
————————————— -—.-—-——-.—--.T—r—-—-.—_-—..._....-——-.-....-—--————-.--———-——-.-—.—.n.‘....-—-

¥ Bamped un mass curve

TABLE 11 - COST FUNCTIONS & REGRESSION MODELS
FOR SYSTEM COMPONENTS

e o e o e s o e o o e o e et . ) o > o e v > T B v = . P - 8 o " o o= WS Tt S s s Bun Hat % = e —— o e e n

T O T it e T e R T = 0 e e e S W TV ey e T U " S g T e S gy " S = T Y o b it S it o e g o e e

S ONT:
Gravity Supply Tank GSTCST=K, (CAPGST)® 3349 (CAPGST)

Slow Sand Filter SSFLST-K,(ASSF)®2 1617 (AssF)Y- 009
Clear Watar Sump CWSCST=K,(SCWS)®3 1035(scus )P+ 792
. 0,668
Elevated ServiBe  ESCROSTK,(5EsR)d4 6995(SESR)
Reservoir 4

Pumps C PUMP -k (HP)®5 2266 (Hp)0-92°

S e e e o o o e v oo" o = 0 ¥ o om0 o8 s e e = o s S St St e e L s~ o = e o oy WA e o s ar o o e e
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A comparison between the Five élterna£ives 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 ms/day have been obtained and presented'in

Table 15 & Fig.5 .

It can be seen from Fig. U that alternative 4 ¢ 8 hour
pumping and continuous filter operation ) will provide the least
cost solution for plant capacities upto 270 ms/day . Tnis
corresponds to a population of about 3900 with a per-capita
supply of 70 lpd. For plants of capacity 270-950 ms/day
alternative 2 which provides for 16 hour operation of both pumps
and filters is the least cost solution. For plant capacities
greater than 850 mz/day alternative 3 with 24 hour pumping as
well as filter operation will be the cheapest. Experience has
shown that non—availability of continuous supply of electric
power is one of the major constraints particularly for small
plants and that standby pouer 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 quallty of product
water continuous aperation of filters is desirable., Alternatives
4 and-5~which ensure continuous Pilter operation but provide for
intermittent pumping, should prove avpractical solution thaugh
they are marginally more expensive than the least cost alterna-

tive,

SUMMARY

The slow sand Pilters are appropriate and cost effective

 for small and medium water supplies in developing countries. In

the light of recently completed research a rational design of

slow sand filters consistent with flexibility and reliability

ol
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TABLE 12 - TOTAL ANNUAL CCST FUNCTTONS FOR ALTERNATIVES

1 Annualized Capital Cost - (ACC) - ... ACC F(TCCn)
@ r 5% par annum over a period
of 'N1° years

li

n

S iy > s 2 20w P T g i e T . 8 S o - Ty D T - ey " Vi Ty i P AT e e b o = —mt Ty —" T =S et e P - . e e -

I

2 Meinuunance cost of Civil Works ... DCUW T, (CCw )
& ry 1 % per annum (DCW) n

- o T s e T TS i e s T o - — — - - ——— — " " e o s (o D At g e o oy o St b e o povm o o = o e = = s

K Maintenance & Bepreciation on ... DPMC = ., (C )
pumps @ 'r,.' . per annum (DP:.2) n ~2 *TPUMP N
4 Enpergy cost @ "r4" per kuh e ENERGY = r3(kun) X
365 x YrI

—— " - e S - s TS A - ot o " — . o —— ——
-y o = A ot T oy Sy W T D o wd s > Y G T iy —— -

5 Cost of sand scraping @ ry PeT «+. OSNDSCR = Iy X AS5F - x
Sg.m. area NS

N3 3 No. of scraping§/ year

s T s S . T - — A T e SEP T ow - T S . v D Y . g o — M " o —— e M i TV g o m S

6 Salary of staff SALARY; = 12 (5,+5,+5,)
a SALARY, = 12 x 2(7.+5,) + "7(5 )
; v " . “’; Lo -

v

SALARY, = 12 x 3 (51+52)+12(52+53)

5 * 83)

SALARY. = 12 x 2 (55+52) + 12(5,)

SALARY4 = 12 (51 + 5

s S s e e o T T et e S e - S Y St e b o S s ot T Y S s N Y "t S T Ty e T e i o = St o o p - o

7 Total Annual &ast (TAC) .
TAC_ = ACC_ + DCW_-+ DPMC_ + ENERGY + SNDSCR + SALARY n

Expressed as cost of water production~(8upn) per 1000 i

0 s P T e o = S W TS —r B L P — S B oy " P T = o p T Gy S WU i Ny p s O WP oy =D g D s " et o S . ——— gng m ar —— -

* Refer Table 14 for staffing pattern
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TABLE 13 - ASSUMED VALUES FOR THE VARIABLES USEQD IN THE
| TCUST FUNCTIONS

- —— — - — —— — T A Xy T T > "o " D D St o® T T WD WD S T S D gy TS e e G lh oy Y T it e T e g O

1 Cost of land in =~ 7 Kg T 5
S /m2 ", x
2 Total Heao on Pumps
in metres L oo H e e 25
3 Interest rate per yearr 0.12
4 Interest period in C
yBsars : N1 S 25

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

year 1‘1 . ‘ ‘ D.02

6 Rates of depreciation
& maintenancs on pump . C e
per year 22 ) _ ‘ ,U°07.W

7 Energy charges in : e
Rs, /ku o 1, - 0.50

8 Scraping charges in '
fs./m2 of Pilter area T4 0.50

g  Salary of pump opera-
tor in Rs. / pm. .84 950

10 Sglary of filtar . : o
attendant in . /pm. s, ' 550

11. Salary of watchman ' R
in Rs./pm. ' s 2 8a : 400

2. Hours of RayFiltered
Water Pumging for -
Alternatives 1,2,3,4 | 815,24,
& 5 rBSpBCthBly S 4 .

—— . — - o T — - — - - - - ——
-— - - e e D sy A — . - - - o a — — —— . —— — oy —— — S — >~ . =

«

(4

™\
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TABLE 14 -~ STAFFING PATTERN FOR DIFFERENT ALTERNATIVES

s - A s = - Dt o " T — S g S - — e M bt T S ) e e S D GED S T S e b S S it P W e - " a8 s i b - . T — ey

Altarnative No. of pum No. of filter No. of
3. operator(s attendant(s) Watchman
1 1 1 1
2 2 5 ,
3 3 4 1
4 1 1 :

- —— . - - — a— -
—— O B oom it wh D e S e A W G e e e - S S aan = e . . S - —
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TABLE 15 - TOTAL ANNUAL COST IN RUPEES PER 1000 m /day

m3/déy —————————————————————— el Ll bl bty
1 2 3 4 5
s
200 1183 1084 1288 .. - 1071 : 1155 |
sgo . 87 708 748 743 743
1000 727 549 548 599 ' 576
1500 60 486 469 534 506 ®
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

D i e — —— o — —— — o —— — T — T T —"——— — O — — —————— ———— ———— T — —— — — - ———p—

W
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in operation has been discussed., A model for filter cost has
been suggested and it has been shown that there is no economy
of scale in slow sand filter construction. Cast comparison
betueen slow and conventional rapid filters has proved that
far plants of capacity upto about 8 mld, slow sand filters
are cheaper. A methodology has been described to facilitate

oﬁtimal system design fOr any given daily demand.
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Effective size of the sand used = 0.3 (0.10)
Uniformity coefficient of sand used=2.2 (g.60)

The Goudavari River Cznsl Uater is fed intoc a summer

storage tank which will act as a sedimentation tank,

Raw water from the intake well which is situated in
the summer storage tank will be pumped into the S.S.Filter
beds with 2 H,P, motors. The clear water from the 5,S5.filter
beds is male to pass through "V" notch chambers to the collec=-
tion well 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 water is distributed in the village through 30 public taps.

EXPERIENCE IN CONSTRUCTIUN & OPERATION

As Par as execution of main structure is concerned, there
was not mucn of a problem except that the shuttering for walls
had to be procured and it was felt bstter 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,S5, Plates
and drilling required size holes in them as the meshes

available %n thg market can not withstand the continued use.,

The procedure for the operation of the slow sand filters
involves only two things, to regulate the flow of raw water
into the slow sand filter beds to maintain the constant head
of standihg yater over the filter media and to regulate the
Plow of clear water from the slow sand filters to the designed

discharge,

The Pirst regulation is achieved by having an overflou
arrangement by providing an overflow pipe at the required
m;u.L. and connecting this pipe into raw water tank,



The second requlation :: achieved by employing a "V*
notch at the outlet and making a mark on the "V" notch

corresponding to the required discharge.

Ont I.T.1. mechanic is now andaged by the Gram
Panchayat for thé maintenance of the scheme and the Andhra
Pradesh Panchayati Raj Engineering Department is watching

the performance of the scheme. .

After usége of the Fiitered ‘yater, it is observed

-

that the General hualth of the public has improved - e e

remarkably, No cases of Gastro-enteritis. uere.noticed
thereafter. The public have also informed that they are
able to stand better for vigorous worke '

COS5T PARTICULARS -

The zost of the $.5. Pilters at Pofhunuru works out .
to R, 1,072/~ per sq.m. area of the Pilter bed.

The cost of maintenance of the scheme as observed is
Rse 15,82./= during the vear :3981-82 and Rs, 19,292/~ during
the year 1882-83 . B

CONCLUSIOUNS

Keeping in view the: easy maintenance procedure and’
relatively better purification when compared to pressure
filters, slow sand filters seem to be the bust prop081tlon

of purification of waters in rural areas.

This process is aisu pbeing adopted in Number of
vsyi%;ages covered under N.A.P. and other Programmés.

It may be possible to bring down the ccst of the
btructure by adopting suitable dasigns = such as circular
design, The approximate cost with circular’design is Cdming
to Rfss 0,40 per litre to R, 0.50 per litre against Rs, 0.67 per
litre with rectangular designs. 1P rapid sand filters are
adopted, the rate works out higher and operations will be
difficult at the village level,

o o Y
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CHIEF EWGINEER's CONFERENGE
27=28 June 1983 NELRI,NAGLPUR,
RECOMMENDA TIONS

The Conference appreciated the efParts of thé Ministry

of Works & Housing (CPHEEQ) in drafting the Master Plan
for the Watér Supply & Sanitation Sector Por the Inter-
national water Supply & Sanitation Decade. while tne
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,thé draft in
detail amd that they would Porward their comaents, if *
any, within ten days td'tne'Ministry of Uorks & Housing.
The Conference authorlsed “the Mlnlstry of Works & Housing
to Pinalise the Master Plan Document based on these
comments and the deliberations at the Conference.

The Conferunce rucommended that adequatc Flnancldl
reaources should be provxded in the central and state
plans for achlevlng the modest targets of the decade,

It was noted that the financial projections in the Master
Plan were based an 1980 prices. The actual financial pro-
vosions in the VII Plan and the Pirst year gof the VIII
Plan should take into account tho'escalatién in prices
from 1580. The Planning Commission'énd the State
Planning Dupartments”éhduld takp particular noté of this
factor. A mlnlmum OF six per cent.of the. Vil Plan outlay
should be earmarked “for the Water Supply & .Sanitation
Sector as récommended by the Central uworking.Group on
Pinancial resources td achicve the objectives of the
International Drinking Wcter Supply & Sanitetion Decade
Programme .

The Conference also suggested the introduction of
several specific mcasures tg augment the Financial
resources for the water supply sector. Thus, LIC
financing for the scctor ‘shoudd bu 1ncrcas d and made
an additionality to the Plan. Furthur, LIC fPinancing

L LN 4 2
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should cover 100 ptr cent oP the prDJGCt cost, at least
in respect of proueCtS costlng upto Rse 1DD ;akhs.~ The.

floatlng of a lutttry tu flnance atleast the - operation

"and malntananca axpendlture uas suggested Cess on. land
*rtVLnue, saleb tax, lncomu tax, entertalnmant tax. .and
‘lncrease in octrOl ratts uere also recommended.w_.ﬁ

S

Y L

'As regards” exttrnally alded prOJBCtS,IthL Conference
‘recommended that thL tntlre ald racuxvud from the
'fexttrnal agtncy shuuld bb an addltlunallty to thu state
~plan, Furthur, tht OdUltlunallty on account oft external

projects in the' Uattr bupply & Sanltatlon .sector shauld

plow in Full tJ the Stctor atleast during,. tht decade .
puriod; Thb cuatoms duty an equ1pment recaived as ‘l’
part of exttrnal aid to prDJuCtS, may be exempted Prom

customs’ duty, partlcularly ln the CGSL oP rural uattr

'7SUpply Schem 18 uhlch are 1ntended tu beneflt thL rural

pOOI‘ .

Tho ‘Cdnferance unanlmOUSly GndOerd thb propdsal For

the SLttan up of alnatlonal ltv 1 flnancxng 1nSt1tutlun
“Por Wator Supply & Sanlt“tlun on the llnes of HUDCO &

REC. The institution should be set up lmmtdlattly and

' should attempt to makt aVGllablb soft luans. btatc

Governments shuuld alsa’ stt up lnstltutlons llKL Uattr
Supply and Suuerage ‘Boards to tnablt them to reculvu loans

|
- from°’ ‘the: natlJnal lﬂStltUtlun. ’ . o - "

“ .o ! [P R . . A T - -
' R . - .

" The DonfertnCt noted that tht eltctrlclty rate Ffor,

rural water supply schemes was hlgh and recammended
that the rate shuuld be brOught on par ulth minor and
lift lrrlgatlun schemts. o ‘

. L. L. ~ ‘-‘ AR '

The Con?urtnCL rtcommended that thc centre may appoxnt

"a Uorklng Graup tu study tnt uattr ratts and CDllLCtlUn
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of revenue by local bodies fuor water supply and sanitatian
and to suggest suitablc norms in this area,

The Conference recommended that the pringiple of supply-
ing voter free to the community should bs reconsidered

and that yater supply to any community should be adequatcely
charged for, to make the schames self-supporting. The

abjective of full recovery could be attained in stages.

The Conference recommendsed that a Working Group should be
set up by the Ministry of Works & Housing with representa-
tion for State Governments to prescribe norms for opuration
and maintenance of water supply and sanitation projects, on
the lings of similar norms for high-way projects. Hsalth
Ministry to be associated.

The Conference recommehded that the Ministry of Works &
Housing should take necessary steps to create an ALl India
scrvice of. Public Health Engineers. The Ministry of Works
& Huuging may alsu augment training facilitics for inscr-
vice engineers . A scparate degree course for public
health sngincers should be introduced in the appropriate
educational institutions. '

The Conferunce recommended that additional posts should
be sanctioned as soon as the workload increeses. The
sanction should also cover other infrastructure needed,
such as vehicles. Prucuaurus shuuld alsu be streamlined
to cover delegation of powcrs for sanction of projects
and efficicnt implementation.




PERSONAL INFORMAION FLLE

uoann Bt T.S. Rajagopolan & TeNe Rajan
BEEEEE INSDOC, New Delhi,

One of the important aspects, often discussed at
conferences, sominers, workshops etce.,on User EBducation,
is Personsl Information File (PlnF).This peper presents

a few idces on PlnF based on our own oxpericnce as tech-
nlcql writers and zlso. of our interaction with & number
of technical writers as users of informotion,

Rescorch sciontists, design and development engi-
necrs, tochnologists, operationcl and mansgencnt specia—~

lists and such othoers necd to keep thomsclves. abreast.

of currcent dovelopmonts in their owvm-choson ficld(s) of
activities., For, their functions quito ofteon resilt in
the preperation and production of o varisty of documents
such &8 rcsoo rch/tcchnlcal reports,monogrephs,trecatiscs,
critical reviews, trend reports, project reports and
pimilor otherse Thesc activitics quite . obviously
demanéd vory cxtensive and’ intensive rcading, Posides
discussions with celleccogues and oxpertse While ongaged

An the pursuit of & problem, o nunber of decuments rclo-

vent to the chosen subject is oloscly exomined and many .
of them studied ot depth, for gathering Cato,. fects,
idcas nnd thoughts. Discussions with pecrs, oxperts
and others arc =lso somotimes roeordcd A,goéd decal of
note taking with blbliographical citotions of source
docunents 1s fundemental to the proceﬁs'of'writing and
is nost ossenticl, in fact, inCisponsable. Indccd syste-
natic and cfficient note tcking +tcchniques could consi-
dernbly contrlbute to conscrving the physiccal es well—'
as the 1ntolloctual offort 1nvolvoc in datsa gathoring.
If donc properly ond systcmﬁticqlly, 1t could climinate
nuch of frustration in otherwisc recalling the roqu;rcd

infornction fronm an unorganised filo at o great offort. .

and time, It con help grectly in the skotching of a
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prelininary outlinc of the work being uwnfortoken and
subscquently tho prcliminary drafting. This record of
well digestol notos grows into & mnost importent rcfe-
rence sourcc for the writer. It hes to be nointeined
with core, accuracy and notioulousness for cosy eonsul-
totion ond roference throughoute. It heas, therefore,
to be pfocessod.qnd organispd’into o file(s)to becone
& hendy end recdy tool of reference, lest "all  the
efforts tcken in the preparation of notes ot verious
tincs and for verious purposes arc likely to be wastod.
Thie file is often called_és_a Porsoncl  Informstion
File. This paper prescents o fow technigues roleting
to the creotion and neintenence of such files. ' .

Catogorics of Notes

Doponding oA thoAncxure-éf work, thce .writer im>
plonning %o produce, (viz, rescorch paper, tochnicel
reporty uonogreph, treatise, ote.), and  the notes
,proparcd thercof may be broadly grouped under thrcc
-ca‘t;(j.-.@nrr'-i na. Phnw nmo .

1. Blbllogr<phlcﬂl reforcncos
"2+ Subjcet notes
3¢ Conncnts

| . | @
.The first“cqtogory'of‘notos, bibliographicél rcfe-
reneos all those Goéunents thot arc intenscly studied,
to be diroctly‘usod by the cuthor in the toxt, cited
as foot notcs, plus others .ihct are rclevent to the
subject thnt arc to feature cventually in the biblio-
grephy. Very often these refercnces arc collected aob
diffcrent‘%iﬁos fron veriocus infornction products such
&8s currcnt cworcencss bulleting, indexing and abstre-
cting scrvicces, scleotive Disseminction of infcrmation
(IDI) notificetions, and olso while consulting and.
rcefing prinery litcereturc.These refercnces arc surro-—
grtes to informotion and should alweys contain csscn-—
tial ninipun deta thet will ceosily and accureately
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‘identify the socurce publications. The usual clcements
that constitute an cntry erc auvdhorytitlo,oddtion,yoar
of public~tion and pages, for books or siniler docu-
nentse “uihor, title, host journal title,volunc, issue
nuubvr, ycexr nd inclusive pagincticon for Jowrnal -
articles; and ulgllur ﬂpproprl ete clements. for other
types of locurients such as potent 4nd thoses. It is
inportent to rccerd the bibliographical clencnts of
Cocuizents according to o' stendord foruet w1th kcon-
ness on accurccy and attention to Cetails so thet there
would not be any noc.d. to recheel these doate at any
stege loter ot the cost of oxtra timce 4 nunmber  of
published standards, including Indian Standerd,arc avai-
lable on Bibliogrephicel refcrences anyono cf them nay
be c¢hosen and followeC cons;stontly;'

e

~———

The sccond sctegory of. noteos, ﬁiz,quhjoct notes,
porhaps the nost voluminous, nay contein 1) Factucol o
date thet include stotenments, nunmcricel deata, rcfe-
rences to illustrotions like figuros, grephs, charts,
dravwings, photeographs of (csigns, ctc.,with or without
annotation; ii) Anstrects cof originel Cocuments roeold,
cxtracts or cxcefpts frem original- documents; = .quocta-
ti~ns btc., nost of which copied verbatin: -~ fren~the
sources; ond iii) Assinileted end digosted notes. thet
tho wrltcr rccorks in & conctensecd fornm in his own .words
of 1do~s containcd in the voricus docwients  gftor
study/consultetion. . Obvicusly a grceet bulk of notes
prepered will fall under this category. :Brcvity, pre-
cisicn, conciscncese end certain concunt 'of'uniformimy
should we the wotchwords in the preperction of thesc
notcs, It is possiblc tc. swell the notes by indiscri-
ninate recordings which will only ncke the organisetion
of filcs ant subsequent usc very difficult. 4As far as
possible, only digosted notos should go into the filo
and the teoptation tc copy werbetin fron  documcnts
‘should be evoided, "
el ReteiintT Canirs

aeg Wiatar Suooly
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L systenctic-procodure. . foxr - rocoriing Tthe notes
in a sbanderd fornot would be worth the time epent.
‘The deto nay dinclude the following 3

"'{, ‘Doté, Tinmo, Placey the Nome of ‘the Librery where
the docunonts hove becn borrowad or . consulted.
2. Subject Hendings, 'consisting of Keywordis or
. Qatchwordis, : . o

3, Itens of Informotion ¢
' &) Foctual dota ,
" b) Lbstracts, swrmiaries, . eté.

¢) issindilated and digested

notecs. SR .

-

A Bibliographiéal Coscription of source. doquuants..

5, Indicction of the relotion of notes prepared to
_ the chepter/section of the work planned. :

6. - Commecnts.

niy. _ A

eio viamaGoucuumUSy UL ULES Tererencae reierred o
herc. as }Comments} ney consist of new thoughts - --and
idcas, cfiticisnsy intcrpretetions and suggestions,
.‘clues etc., thet frequently occur to the‘author while
realing or thinking. INony - iécdes nay cone at seeningly
inopportunc tine - well formed phrases or any -  idea
ney come to mind while bathing, ot -a = Ccinema ' theatro,
ot e party or befQre gedng ' to slcep ot nights or evon
whilc sleeping. Crecative idecas do not watch the clock.
- Often they ahquas eeeily forgotton as théy occur sono-~
‘tines effortless. - It would be o good practice to put
thesc thoughts'in black and white at the  ecrliest
possible time end inéorporate them in the Porsoncl
Information File, ' B

The comsents could quite often be fittod into the.
sacond category of notes at  the ~epproprictc  places,

C el
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registering their identitg soparatcly. Whon theso

comments cannot be fitted anywherc,they fornm the third
group of notes and nmust e recorded scparatoiy, lest

forgotton, The format for recording these may be aos

follovs 3 ’

i, Datc, &cline
2. Subject " Heaoding

3. Commnents  which nay include
i) VNew thought or ideca ‘
ii) %yiticism/”EValnation/Interprota~—
. tion, '

1ii) A good phrase or o good sentence .
iv) Similer others. :

4, Indication of the rcletion of notes
prepared to the choptor/section-of tho
work to be written.

- Bhypical Storc of Drcumonts

| Lpert: fron the notes assiduously collected and
recorded, & nunber of documents such es books,  pro-~
prints of journal articles, rcsecarch - and teochhical
roports, Arowings; ctc., would heve been ccllectod by
tho author over ycers. Somc of thesc docunments may be
owned by the auther, and would heve beon perhaps
thoroughly recad with markings of significant passages
end mergincl notes. The infornation marked on the docu-
nents or the narginal nctes, nay be transforred on to
the cards/shects and nergoed with the files already com-
piled. Or clsc an index to filecs should teke care of
their rctrievel =nd location. It is important that
thoso sheuld be appropristcly dovetailed into the file
alroady built upe. Thc documents themselves need proper
arrangencnt and storege for casy retricvel ,particularly
whon they aro too nanye. A correlction betweon the
arrangenent in docﬁmon#'wtorcA and file organissticn
would be worthwhile.
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L Lnothcr«important“oonpcncntarofx~thﬂ’ "Personal
Infornation File'ils the records. of the authorts own
oxperinentations or investigetions on the. problens of
"his study or resecerch. -These " nay inoiude laboratory
notes, with rcadinge and obscrvatiens.. of ecxperinopss—-
conducted, or data fron surveys .conducted . and such e
others. Thosc also mist be incorporeted into the ;}ﬂ
systen at app?opriato placcse

S

E;L_ Organxeaticg o . "U/
/

7 i tho infomaticn  collooted in tho. forns-of -/
notes get growing, the orggnisation of the notes dnto i/
& file with a meaningful and helpful arrangement of the
entrics. bocoﬁos necessary. The threcc categories of
notos and the other parts mnenticned abeve nmay be crge- /

.

niso& separatcly or noy be integraxcd into a single
| filce The ontries are usually arranged under  broad

K subjoct hcadings to tho oxtont +they mect the writor?s
\\ regquirencnts, D¢ciéions token © et one-stﬂgougang%ftﬁo
A . nlacenent of ontries shcould not Chenge unloss abso—

+ lutcly nccessery,.as inﬂividual authors tond to change
their idcas, vicws and research pattern aos they advance
in their work; frcquent changes in file organisation
\  - weuld posc problens and cause confusion  and  henco .
VO ‘botter be avoided,

o The filcs ere orge niscd 'ﬂocordinﬂ to subject
hoadings and sub headings under each cha pter. in idea
N nay be discussed in different contexts and henco infor-.
B nation on this nay- be scattored in these filcs, dn
N _ 2lphabetical index of subacots to these filecs '*'is,

P theroforc, useful, cspeciully ‘when the fileé grow in
BiZOc. ’

¢ A

‘};q " Some clenentary knowlcag of indoxihg 1toch~
uqa& fila str\wtur:mg and orgﬂnlsc:bion, undoubtedly,

- ~.
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- : Y ~the—
come—in—handy hore, firstlyimthepreperatior—of~ , L
entrics containing data clements, and subscquently in ‘

the. organiseticns—cf filesond___in-tho-gyreparcticn.of ————
index ih a consistent nanner. There arc a nunber of
good and sinplo-books_ aovailoalklde -on the subject which
aro listod at the ond ¢f this paper.

~  Physical Forn
The physical fcrm in which  the informaticn

gathered is tc be stored cnd built pp dintq a fila 8

of a considereble-significenco.-ln.inportant aspect of
a2 note teking systen is tiet 4% should be floxible,

" .thet 1is, 1t should be possible to to add to it at any
point without disarranging the older matcerial, and it

.ghould slso-bo poseible to-rosrrango—tho-filesg of notos

at will., Kccping this essential requirement in view,
notes should be taken on scparcte sheets, slips or

cerds so as to be flexible for the purpose of filings ™+ ——nl
Bach piccéo of infeormeaticn, thorcfore, should as far aos

possible centain o crmplete iten or a wnitary 1dea,

but “when the metter to be neted 1s teo oxtensive ifvf

nay be continued on succassive pleces and these  nun-

bereds Not nore than cne iten should be placed upon

& single pieccec,

Therce sre four types of physicel forms :1) the
exercisc book file/diary/log book, 2) the loosc leaf
file and 3) the ceard file, 4) the punch card filc.

Bxereciso Bock File
This prcbsbly is the nost sinple systen of

filing but hes nany faults. In this system, hhbdloe-
grephic citaticns, the subjoct notes, and the connments
are entered in an cxercisc bock 4in  three diffarent
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sections-in—the-saquence-of-—documentis read, on—pages

- reserved for each main éubject and. sub—topic' of the

subject, There may be difficulties in anticipating the .
number--of. pages-to-be. allocated for each and sub-topiocs——

in each of theme. DMore than-this,bhe main-deliciencles - —.
are its inflexibility amd difficulties involved in

retrieval and location of any information in this file,

4 thumb nail index of these cntries may help the
rotriOVal to a certain extent. ' '

This system may be rccommendod for writors pro-
paring articles for journals whore the notcs may not be . ’
large and can be handled fairly easily.

Herc, thc notes arc cntercd on soperatca.sheets o

" of paper (A4 size) with indox tabs -attached  to tho —
‘right haond margin or to the top of the shect, Tho

tabbed shcets are used as geparates between which all
notes, entered on to a éhoot, aro placed, The shects
are arrangcd aiphabctically”by subject or systena~
tically ‘arranged by using a code reflecting the struc-

ture of the subject, The oubstanding advantage of the -
looso~loaf ¥lle is its potability. It is particularly

~buitcd to those who have to visit & number of pla ces

for collecting information, The loose—leaf file should

also have an index to provide casy and gquick access to

the notes.

\Cﬁrdnlndex jilo

Thc card 1ndex file the most popular physich
form, is simiier in concoptlon to the loose-lcgf file,
but the units of informetion arc ontered in cards of
sizes 12 x 75 cm or 150 x {00 cnm which ere sotred in
filing drawers or cabinots. Card filcs have grecat
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flexibility. Index cards are easier to. file and
retriove than. shoots-in looso-loef tindere..Potability
may not be possible, but may not seriously hamper work.
Punch Cexrd Filo

| Records of items preparcd for . the  three
Gifferent filos ecan be kept on cdgo~punched eards,
These erc similar to index cards  but ere pre-~punaloed
with e serics of holes of about 2rm diemocter set at a
similexr distance frcm tho odgé of the card and from

oach othere The heles on all cerds in a particular-sot
arc in the samc position. If thet portion of a card
between & hole and the edge of tho card 18 romoved,the
cerd can be sortcd from the rest by placing a knitting

‘niddle or similar object through the filc of cerds and

shaking it. Thec notehod or.clipped card will drop out
and can be perused., A systom of notdhing = can be
dosigned for relating cach hole to o particular foaturc.
Thus,ftpe file on bibliographic dinformation, can be
sorted ‘out by necans of notchmg, = thet wculd represcnt
eppropriata subjcct hecadingse Similerly, the other
files can alsc bc-organiséd by this system. The use
of punchcd cards in India hos never becen introduced aad
hence the commorbial.stationery suppliors dc not have
the stock to supply these cerds nor have  they simplce
nochenisn for the physical. storege of the file, = How-
ever, if facllitios arc avelladle in any ingtituticn

for spéeially printing the appropriate stetionory and
also the sinplce febricetion required for cperating the
syston, it ean be triecd, Optical coincidonce systems
also can be tricd whercin tho holos reproesenting typie
cel hoedings are punched in tho body of tho card which

arc organiscd in the blocks of numbers. This systen
is particulerly useful for indexing purposes,

-
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Word Processing

In the western countries, currently the use
. of computers to‘manipulate and store personal
information files are increasingly possible.
Particularly with the advent of Word Processors
the possibilities of creating -personal informa-
tion files are becoming common. In India these
- Word Processing Systems are - beginning to be
installed in institutions anml if access to thie
equipment 1s available, experiments can be bwkercl
in using,th;s system for Personal - Information
Files,, -

Any serious writing requires a great deal
of study and preparation. "‘Most writers interact
with the thought and ideas of other = writers
fhrough‘their works™to widen their own” perspective,
change.and'modify the inages - :formed -or totally
‘reject. This process is-a long drawn process,
Lny attempt to streamline this process of systema-
tic study and preparation, is worth consideration,

' as”".;!.t mey help to coserve time and ‘effort. Many
here ‘may appreciate these suggestions, - if  they,

~in retrgspection, view their own preédicaments in
thq,pasf by ﬁbt caring to organise properly their

Personal Information File,

‘Useful guides
1.“ATHERTON, P: Handbook of information - systems
., and services. Paris, Unesco, 1977. . '

2, FOSKETT, A C: A'guide to personal indexes, using
edge-notched, wni-term and peek-a=boo cards,
Bdn. 2, London, Clive Bingley, 1971.

5. FOSKETT, A.C: Subject approach to information.
Edn. 4. London, Clive Bingley, 1982

v
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1. _GENESIS
Several thousend orgenisations are engaged, all over the
wof1d at regionsl, national ana internaiional level in R & D

sotivities, partioularly in 4he field of Soiencs and Technology

sleme, These ergenizationo cre very motive in their respeotive
subjeot fields and generate & vast amount of new/modified poten-
tial mfomtAon. Thiz ever-inoreasing volume of information and
rate by vhioh it grows, in the form of jowrnal artiocles, tech-
nical reports, oonference papars, booke and monographs, theses
and dissertotions, patento and otanderd specifications eto.,

has oreated a publicationa explesion = an Ocean Like Body, whioh

4s wneontrellad and unpensyn=ta, Several measures have been

tekon for ite bdibliographiczal control during‘ the past few decades
nila nov by using most molern techniques Lor its collection,
storage, processing, re’rieval and dﬁunmuon. But it has not
been possidle even for the highly developed countries with
advanced teommologionl bnokgrounds and their large lidraries,

¢
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having hugs tunda at their aiepoaal. to aoquix,e ~ gach and
svery dooumernts bcmg pubuahad Ln their nepoctive fields of
- dnterest and prooen tbe seme for. conoml aistubnuon ~is
oomplexity and hclplennou of the nations made it essential
to establish internationsl oo-operation smong the nations of
the world end to oome oloser for ;.he establishment of inter-
mjiond information systeme, Emergence of oconcepts, like
UNISIST, and their development and. expansion of National Infor- ® -
sation Handling aystems inte Intermational Information Handling
and Dissemination systems, ie the result of the same, 6o &s to
provide Information Assistance at Universal level. Several
nited Nations Information Services inqluding that of UNESCO
eto,., and thair sub agencies, are engaged in such programmes
at Inter«Governmental level and also helping in nations) pro~
grammes by rendering required assistance.

It ie & well lmown faot that at Intomtiom level, ‘
'oo;labaxaum &g ..wap...,.,i i34 in gany gty rtua, m' . ‘
- every ductplm and profession, then wvhy not in the £1e14 of' |
information systems and sorvices, Bo, one aomes to the ooncept
of sharing the resources and mtworking. ™is conocept hpliee
conndctedness, oo-operation, resource oharing and other type
of relationships at Aiffozens Lcvois, B it an individual, a
group or an institution. There.are various iypes of informat~

10:1 nietwork_e rising from transfer of information through con=
ferences, seninars, workshops and similar other meetings, to
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conputeriped data<-dased asystems. Organiszations, in a

position to afford, are using both « the man~based systesms as
well as the machine-based systems whioh are playing vitel role
- 4in these networis.

2, EVWERGRNOE OF THE CONGEPT OF RESOUROE SHARING

| During the adove mentioned stage of information explo~
aion, odnoopt-ef resourss snuriig aiitso& a8 a.lighthouse in
the ocsan $0 guide lLidrarians, AMdainistrators and Managers of
Information Systems and Serviocss to choose the right path., It
- 4p just 1ike holding & 1ifs belt while drowning. Hesouroce
sharing is a need-based concept founded on sound prinoiple of
give and tske policy. In other words, it saye "Bhare with me
snd 1 share with you". 1t 48 not the quantum of exchange dut
real desirs to do o and become pari snd parcel of programme

of resourse sharing and netwurxing. Some organications may

have }ittle %o offer but that may be very valuable and useful
contribution in a uighly specialized area, Librarians and
Information personnel should be willing to share their resources
. for mutusl benefit. Mschanios of nharmg ocould be developed
subssquently for effeotive achievement ofigoal. Many libraries
havd been trying t0 soquire all the paterinl required dy their

- users but rising cost and ovexriﬁoriasins nnnbor of new publ (-
cations day by day, makes it i{mpossidle. Basides this, the
dudget does not inorease in thi same proportion, even to meet
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the inoreased cost of booke :=1d spsocially of eerials such as
Journals seto., which are rising sxponentially oost=wime in all
the areas and #pecially much more. in the £iald. of Scierce and
Technclogy, where it is estimated that wore than 3 million
documents are publishsed every year and this number is doubling
every seven to ten years., It iz also sstimated that by tha end
‘et the oontury, several fold inoruae will be theré in the
pregefAl volume of pudlishagd 11’r.wntme‘ Sin-gdd4ition 4o the
| above. aore than 60, 000 periodiocals and several lakhs of techs
i u&on rcports. patonta and other 1tama are alco appearing every
~year. )
3, JINDIAN SCENE

Acoording 10 survey conduoted by ‘the INSDOC in the year

1969, we have in our country over 900 libruiee m the fiold of
~8cience :ud lbohnology alone . A,ftor this surve;f; the numbay

.. might have inoreased by a fsu mmdred more, as a number ef new

Yegoaroh oiganizations have ocas ..p in the £ e“ﬁa Each orga~
nigation has e 1ibrary with good collection of very specialized
nature and subsoride A numbsr of periédieua of interest to
their olientele. Buoh major apadiélisedf 1 ibraries are under
the oconirol of Council of Soientifioc and Indusirial Reaearch,

' Indian Oouncil of Agriculturai isssaioa, Indisn Oounoil of
Medicsl Besesrch and Dopsrtm;nt of Atomio ﬁmigy and so on.

In additien 4o thie, & number of research orgsnirations are
funotioning directly under the Ministries of the Govérnment of
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India aid various other staics., But they all hiuvs some o
other problem. BSince emergence of ihs oonoept of WISHAT
(National Information System for Soience und Technoloegy)

in 1977, many libraries under CSIR and oihes organications
have got & shot in the arm in the form of asaietance, and
have started a nuaber of information centres to cater to
_information need of their clientele as well as to meet the
request of the outside users by beooming o part of National
Information Network. In fact, it is antioipsted, if every-
thing works out well, WIBGAT asystenm may bacome one day, a
largest co~ordinating body ia the sast for 1inking the sxiste
lns and up~coming information syoctems and services iato a
astional network,

4,  BOSLA ~ AN INDIAN EXAMPLE 1N RESOURCE SHARING

pefors 1 procesd furirer, 1 may meniion hars somsthing
;boﬁt,ag indisn experisnce in Remource Shafing, whioh was first
af 1ts kind in the oountry and covering many sajor aspects of
cowopsration. I¢ has proved to be a most sucvessful model in
reagurce sharing at locsl level, In the yeur 1975 Librersans
of Bhabhs Atomic Hesesroh Oenire, Depariment of Chemicel Teeh-
Rology, Boabay University, Indian Institute of Teshnology,
Bﬁqbgy'and Tata Institute of Fundamental Researoh started peat-
ing each other frequsntly to disouse and £ind pomsibilities
of developing olosay tion than routine inter<lidbrary loan, in
the shadov of rieing coate of publécations and especially of
Journale eto., and wtationary unnﬁal budgets of their ]ibrarize,
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i lbut thn increasins demands of the users., ' They wanted to share
 rescurces and serve more effootivelj to the Selentifie and
Teohniocal oanuunitioa 0f their respsotive organipetions.
" Mumber of altematives wers examined and disoussed in detnil,
Bome of tha more prctains aress vers identitied fcr oonopcrat°
ion, and & broad ugrconent wan ﬁiaohnd on cevoral ot thom, &o

&% 1o nlacd the matter for approval of higher polioy making .
'nuthoritioin of their respeotive inatitutiona, which was . granted. ‘

Thus BOSLA' (Bombay Seience Librarians’ Asguolation) vas
‘bogn in 1975, Now it has 17 librutiqu of Bombay as 1ts menbar,
In dus ocourse more items for co~operatien wers added. Mechanism
%o achisve BOSLA goal va# worked out and some of the major
areas on whioh we work arv ae follows:-

1, Bffective courier services were introduced on
regular basis to obtain and deliver materisl
required., Loan by post was dzsodhtinued as some
#1m9, 1t was teking more than a week for looal
dsliveries by post, o

2. Any material available in mtﬁber‘librnrien ves
loanod without any reutriotionn.

5. cn:rcnt subsoription of journuls were consuming
almost 70-80% budget of these libraries, It was
dﬁqidsd to loan, 1sat but one 1ssue of soms of iho
qoleqﬁod.currént journals to other lidraries in
exchenge for a periocd of ons wadk or so., This
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helped not t~ sube.cide (avoid ocosily cuplliostion)
%6 journcls whioh ure ussful, dut not g must &8 the
gamg ip aveilable with 3 resourcs shuring libférj.
nicn Catelogue of surrent jouwmuls of member
libraries wvas alse preparsd 4o know what is heing

obteisied by othess on subacrifticn.

Btaff mocbers of one livrary wers deputsd io other
iibraries in rotatioa 10 learn systems, beéing.
followed in the member 1ibrariés and also to fami~

liapise with their rescurces,

To train staff members and fo@ improving their
effioienoy and to disouns prodlews of mutunl
interest colleotively, it wae deolded tv orgaiiice
workehopa on prasticsl aspeots of Library admini-
stration and have i;we and frank Gisoussions.

Provide oxisnslve reprogrunhic faolllitiess to zach
othes,
Exchange of pubiiostions isaeued by thoir respsotive

organlgations and slsc exshangs duplicate issues of
Journals for completing holdings of other 1ibraries
snd aieo distribute unwanted books eto,

To avodd duplioation of other costly publicstions,
if evajimble in any of the member libraries and nss
needsd frequenily e» the same oould be had us and
wvhen rwqueated.
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9. Complie aomputari'zazi journal holdings (bgok files)
frequently as mmom 1386478 40 alvaye taking BOT0,
ﬁlmee

5. THE PROBLEM - WATER BUPFLY POSITION OF INDIA

ALy and water are meai_ ssseniial for the sxisience of

man, but both are getting polluted dus o destruotion of treve

and indiceriminate use of water, Demend for water 1M inoresse

ing bub quulity and quantity of uswble water iu reducing dny by

day. ¥Waier is ihs ksy feotor for the developmsni and progress. - — -
of ths tation, Thiv facl hay besr wery well accepted by ths
Bolentific and Teotnieal sommmity all over the world, A

nupbii Gf 4eotifilewl mediings, oueh &8 Gonfersncea, Beminars,
Bmpa;is’,’;é @i Warkahepe 8%¢,, spe belng held more froquently

therl uil gny oder wt.ggwt gll sver the world, on wveter probleas

:/amiz witeind aupetts und 80 peneraiing o huge amcunt of scienti-

Fio phyi i, repsty i ,agmamonw o,

‘.-Jmsag in 'ffdik\ ;ri memvm mainly thfough the reins
;.w«-,;‘m w " Bkl wmet r‘.u BRON 0P from the chtl;«-mwt Henaoon,

P wair perity alks ints due ground and mat},y FUnG a8
um«f WERESfiey A0 W8 Fiverd. THS total anAuel asvéreme
GO Wi W Fivere 46 6BY4MAYEA U6 DS a he ondex of 1,645 _
FAEHR 4 Gihen MeteRes - Wader whioh airke into the ground
it il v #RirE e ei‘»:_anmeu;;;g in about 2,55,000 H¥il1ion

t§§ ‘{Q’itiff" FEtaTE, The tolul wetar thue comes approximately to
1 t: 0 ;,.nm:anﬂ @il dos subtn pEtcrs. Some time additional
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fiow of water i thers due to melting of enow at Himmlnyus.
This resource could aluc be conatdered. Out of this, &

T L‘-_

13

n ha? tn he ghared with other oountries sush as Nepal;4

)

Bangladesh. Lot of precious water filow down to tho ses. Wa
oan net stors sll water and thorefore utiliwe only hulf of the
estimated water available, i’reaentlys we store overjﬁ-',i enly.

While am we have to have at 1east hall.

There are techbnologioal pésa.ihil.itiaé ’gtj___qmgﬂn& moxe
water through desalination of auline fﬁmk‘iah watery, oloud
_ueodxxig, prevention of evaporation from reeervoirs, Indueiri.l
;uae;i‘s water exid gewags flow should be treuted and reé~ueed in
mdmt'rie'a,“ r;nthez‘ than polluting our rivers by dlsshurging the
sape into them.

Qurs 46 u mostly sgriculiure-based oountry and thernfore
ma_ximum veter ie baing uned for -irrigat.icm purposies, Rural and
U_:fbkm Miticipul Wateresupply sysiems aléo réquir-& & good upount
of wateyr on priority basis for domestie oconsumption. Anciher
use 18 by industiries and power productiion units. Uee for
navigetional facilities and for fishing, wild 1life and reopaat-
‘;Um ar¢ alBo {0 be gonwuldered, Ih our country the greatest
groviem s erretic svallebility of water in ite different purta.
| We muinly depend on rain~fall vhich is very un-even, unrelisble
and distributed in an irrvegular wwy 8ll over iho oountry. (e

thixd of the area of our couniry is &rid or semis=arid reglon.
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We aan not just #it urd wotoh the rituation dn vain,

Some thing has te be done. Lar ;0 sende inter=basin and maen

[&]
"r

transfer of water 1o moet esvential. Steps are 4 be ishken

eariy in this diseotion. Very 1itite vork hus been done in

this regerd such ae ts&naier.9£ water into lavge redervelrs,
transfer of water frum one reueyvolp to wnothor and Sreating

a netwark of iargs &nd amall oonnaotiig ﬁaﬂalﬂ»&ﬁr@ua the

ouniry. Bome werk in this corncction hus bean done n .
Hajestan, Gujarat, keraiu an& uariyanﬁ; Varibﬁs rivern muat

be initer~linked and surplus water be tranyferred'inkb'deriﬁ

Ciont Greus BO &0 0 Yepove imbalsnce. "Garlah@fgané& ¥roject”

is one suoh unique proposul by Oapt. D.J1. Dawtur. finnserihé" o
work done by Prof. J.T{ Pﬁnikurx6f"zﬂdinndiﬁstitute of Tsalis
nology Bdmbay in the fiéid on shutement of Continenind Water
Tnbal ance,  Theae prcﬁoaaia; if implemented, will provide Indis
with safe conservation of monegon wgtors;”which in turn will
provide drinking water, navigntionsl facilities, eavirunsental ‘
support and 1rr1ga%aén.’uhieh are moct basic neods of this

vast country g0 that 1t8 700 million peopke oan look forwand wiih
'eaﬁthiixinna nopt 40 11ve. work and sorn their livelihocd

_\with ‘muman dignitg and 9c1Pmreapent.

The viciting UW team durtng th¢ early 1970 8 offored the
foiiowing somments an Indis's river 1 inking programmt~~

"indin‘s nabionni aocnony and its devalopment and

growth will bé coniruntied with & problem uf iﬁorﬁaﬁing

sourcity of water in the next thirty years.l Prom bable
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vompllation of future water demande and veley ylelds,
it becomes evident that in the ysar 2,000 AN, oF &4,
the Naitional Water Grid will ba 4 necessity, N6 iine
#houlé be lost to miart the very diffioult and vomplex
investigations tofay 66 thet Plaite will mpeture snd ars
prepared in due tims and the faollity will becoms

- sparative when the peed vould have oome”.

Ws must share the siver water within sll ske atates as
nationsl rescurce anéd showld have & olear out polisy fHn thie.
RBsosnily, Prime Hinietay has censtituted Rational Water Gounsil
of which she ix the Chairepsrson, We hops, 10t of presunt wates
provisas will be solved by this Oouticdl.

1 have gone Yoo far on the problem end heve o leave
detuzzed analysls o Yo worked out by the expertis o¢f the field
#nd limai ayssif t¢ resecurce eharing only. This wes highe
1ighted enly to show the nelwrs and ocaplexity of the probienm.

6o JIE SOLURION ~ NATIONAL WATER INFORMALION CENTRE

I% i8 exirenely difficult tc coma to the golution of
voter proliems 1isted above, According to the PGETRI
“information = in vater Supply and swnitstion 1ike in other
- £101ds = i the record of imowledge that menkind has gathered
IVED GRAVMELGR, st LANE® 0GE%E and often at ke experience of
bitter failures, |
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1t6 volum® ip ztill growing rapidly, the {o6ial amount
of relevant dnta snd exper :ace'potanta&lly aveilatla fap
beneficial use slz=o sxpands quiakly; That velume of publisiwd
Anfadmatien is axa&ainm by about 138 e your, or in AT
words, 4ocumented informution in the WoFid Adoubles évery & to
6. .yearu, -Thid repid growth has & drematic lmpeet on Bwbh
infermation seecksis end informaiion eeﬁtres‘@vu€§he§@; the

effect can be dovasteting. For information seskers, it menne
solleoting widely souttored dogusénts thet mighi be selevant -5
13 thelir purposes. Seanning thruugﬁ mountaing of documents

beoumes mols and more itedious and may Aoon beGom® an lmpooeibie

=y

tesk. To pempoh speoific informution £Fom huge kooumulations

of dooumenis is much 1ike sesroliing for nsedle in g haystaok',

LInforgation ﬁupport is necesvary in the fdrm i 1voation,
idantiffoution, colleotion of vaut amocunt of data und doouments
Apom various sowress. Anulysing and proseselng the sSwne in
required fumw and distributing to uvers iz =z hiﬁh&y'ﬁiff;@alb
job, Imfarmation. re).atimr 40 water and i‘éx] etid probiems has o .
ve supplied 16 ucientiuts Lng;ﬂe&r:; Administretoery and Matiugers
£ such ayataﬁn &% any 566% Ao a8 io hely in desisjun gk ing
proccma. hiis haa to be done by oreating a very elone wnd
ol inble ﬁeiuark of iib" rien And 1nfa?mat5§n Hynsteamn and
aorvicea 1nburaatad in ihe ficid end huv&ng ounfidencs in
philaocphy of reaource sharing. Many getavitieu have been

snunerated by Library, Documentetion snd Information Retirisvul
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Wil (LUJR Csll) of the NEERI (Sgiional Envirenmental Englnoering
‘mmwe;a "nu*?ﬁffﬂte). It has dono appieaiabls work in the {isld
rg wwv mtemtion; RENET baing lucated in the oantre o the
emw hr.vw;g a vefi good infzgatrustuse for information sysisr
and geawices and a nuaber of oapeble and éxperianaod 36ientizts

and Enpinesrs are werking with the organimation, sould osrtainly
‘fatm A mzm Go-ssbinat ing/mervising bedy for verious iypes
_of Anfemmation reguired by Scisntists, Enginsors and Teohno-
Iogints working a2l over the wordld on water supply and other

~ #8lated preblems.

T wonld, therefare, 1ike to suggewt which will siwe by
is ﬁw vest interest of our souniry thad Ketiocnal Wetsr Infar=
uﬂm Gentrs is ereatsd with the fuclous alréady availlable

with WKBAY which viil have the folloving e'bjectina g~

el i. $4 will survey wid wgmanﬂona and inetitusions,

“#hgazad in the £ie1d of Resewrch snd Development

cet 0 and o%hed S6rvics sotivities in the £ield of Hster
Eononiney and Mansgepent and selnotgisn theisr inisress
profilea and up-dnte them. - (¥n the dmnexure I, ¥
nave: given & 118t of bread avoae and 9lseted
sulijsots based an atpnda:d olasnifioantion systen
eomneoted Vith WRHSE SUPRLY etc, Several institut=
ions all over the country age working on one or

,',; mors fmcsis, menticned iherein, sollscting epecisziived

9
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data and dooﬁmrﬂe’ ::s,.nd mmtainmgthe came for
use by thoir oxporte. Bteps zay be taken 1)
gather womtion mgarﬂi.ng data snn m‘bnoationa
he1d by them while lmrvo,ms)

s

It will a0t as & Oentul olearmg hauao of mfor-
mation on vater and u»o;atqd prqblg_u. :

I¢ will looats, oollect, olammify, atore, ntrieve,\
translate, whereever necessary, and disseminate

world 1iterature of interest to all the organisations
nnd individuale interested in the same and to those

| , 'h”' profiles are maintained at the oontro

4

e XAL »\ctﬂ 0‘

1¢ will be a service centrse and which will be made
gvailable 0 the Librariane, Inforntion Personnelis,
Managers, Engineers, Solentists and Teohnologiste

| vukms in 1he fma 6f water and aspociated problems. 4'

5.

N

It w311 provide a,u.‘t;ypoa of dooumentation servicss
through publioations 4o the above commmnity and
bringing to their atieniion the latest teohnical
infermation and relevant data for their day-to-Gay
work, This will be in sntiéipation or on dbqnd.

1t vill saintain olocer ties with all the
Mtitﬁtsm Owd" on Researoh and Development

"in the f£1e1d4 for mutual oxchange of publications.

’
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It will provide oxtenaive reprographic servicss
t0 all users and . revide copies of the doocuments
of their interest on demand.

It will publish pericdicals, hand~booke, reports,
standard data sheets, iraining mannuals and
directories of interest and value to the above
community, if required.

It will aleo organies, Lmctures, Seminare,
Conferences, Workshops and film shows to promote
communication of technical information among the
specialists as well as information/documentation
perscennel.

It will organiss production of filme, slides, video
tapes and otherrtraining aeterial to disseminate
information on new teohnslogies/new processes and

proper use of waier rasouroes,

Tt w111 mot 88 a Yationsl Heferrs) Osntre and work
as "Information Deek' for Soientific and Technioal

commmity.

7. CONCLUSIORS

An

already mentioned, water supply system is a very

oonplex and widely distributed all over the country and

oovers many human aotiv;tioa’from all fields. 1I% ie now high
time to igke steps for oreation of National Water Information

Centre in s very systematic manner, 80 .as to establish network

on strong foundationa,
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In addition to the Fational Centre, for betier oo~
ordination and creating a hierarchial network in the sharing
0of resocurece snd compilation and ocolleetion of informution et
regional level, some of the éxisting insiitutions may be given
status of regional information centre for Water and Environmental
Engineering. The other centres 1inked with important institut-
ions may be given status of local information unit so as to
utillse their expertiss in highly speocialised area in which they ' :
have interest. This will orcate .,rosuilr flovw of information
both wvays, from National W ter Information Centre to local units
and vice~Yo¥es, .

1t is, thersfore, suggested that a panel of szperis may
be formed to review the situation from all angles and suggest
suitabvie measures to de adopted for fulfilling the objectives
mentioned above for suoh a centre,
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ANNEXURE 1 |

WATER SUPFLY
(Brond Areas and Related Subjeots)

 MBTEGROLUGY

1.1 Praotical Meteoralogy
(Methods, Data, Foracasts)

1,1,1 Methed of chessrvation

1.1,2 Observational data @

1.1.3 Mateoroiogiosl inetrumentis

1.1.4 Weather Forecasts and other appliocations” -

1.2 Agueous Vapour snd Hydroneters

1.,2.1 Humidity

1.2.2 Evaporation’

14243 Condeneétién and'depoeits

) 102.4'Fog,and mist

1.2.5 Cloud

1.2.6 frecipiiatxon in géhb:al {Rain fall)

127 Speelal formo of praéipitazlén |

1.2,8 Boii moisture and hydrology, Hydrometeorology
Te5 Climatology i
HYDROLOAY,

Surface water

Underground watex

WATER SUPPLY, TREATMEWT, CONSUMPTION AND USE

Urban water supply

Rurh] water supply




ANNEZURE I (oontd)

3.1 Water Resources, Catchment etc.

2.1.7 Rain water nnd its storage
3.1.2 8pring water, ground water

3.1.3 Surface water from natural and
artificial sources

3¢1.4 Extraotion of water from the atmoapharc

3.2 Conveyance of Water

3.3 Storage of Water

3.4 Conveyance of Water from Source to 8 the
5Iafr!but16n oystem

3.5 Water Distribution System
Local Networks
3.6 Water Treatment Procesas

Operations, planis, equipments, water
works prno{ice, desal Ination seto,

3,7 Water Conaumption

Hator loeu and waste prevention

3.8 Pollution of Water Sources and Supply
(Causes, prevention and removal)

4.  TOWHN DRAINAGE SEWERAGE
S§.  BEWAGE, SUKFACE AND FOUL WATER PROFERTIES AND TREATMENT
6. WATER REBOURCES MANAGEMENT (Civil Engineering)

7.  1BRIGATION -~ AGRIQULTUHE

Sources- 1) UDC 628 Publioc Health Engg. Water,
Illuminating Engg. 1982 ‘

2) uUnc (B8 1000) volume 2, pt. 3,
ClLass 551.5 Mlteorology.olimatology 1943
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INFORMATION SUPPORT TO WATER SUPPLY AND SANITATION
PROGRAMME IN INDIZA - 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, ‘'Information' is the working fluid for water
supply and éanitation 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 awpilable 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 weightagé'inVOlved, whether they
are in scientific, technical, economical or social fields.
all parameters'which influence final.decision have simulta-
neousiy to be taken into account, Available resources are to
be converted into meéeaningful 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, ?rocessed,
stored and disseminated for future use. Information is the
missing piece because of which our water‘suppiyjaﬁd sanitation
activities suffer. Solution‘ﬁo‘the Rubbic Cube of waterAsuoply
and.sanitation could be easily found, if this information

piece is propérly placed.

: 9
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' ang

'

'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

components, 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 & Sanitatioﬁ Information' 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 mékers 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‘\ Professionéls incharge of planning, designing and
LY operating water supply schemes

5. \\\ Researchers, scientists and teachers involved in water
\Xsupply and sanitation

6. ﬁroduct manufacturers

7. Monitoring and testing personnel



8. Construction agencies €
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 thevneeds 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 . 4 . ’

Policy and Decision i) Demographic, geological, hydrological,
Makers meteorological, economic, social
and health data which can be supplied
. by Management Information System
(MO.IOS.)




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

Designers 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
Executives & i) Solution to operation, maintenance
Administrators and repair problems
ii) Infrastructure - labour
iii) Product information

iv) Eqguipment market

Operators i) Practical methods
i1i) Maintenance and operating manuals
iii) Guides
iv) Handbooks

v) Specifications

Researchers i) Articles from journals

ii) State-of-Art reviews



Product

iii) Bibliographies
iv) Trend reporfs
v) Conference papers

vi) Theses, dissertations

i) Recent innovations

Manufactures

ii) Patents

iii) Standards

Typical aspects on which information is required are

given in Table II.

Table II - Typical aAspects on which Information is

10.
11.
12,
13.

14,

Required ( List is only indicative and
not exhaustive )

Flood loss development

Conjunctive ground and surface water resources
Chemicals for evaporation suppression

Septic tank design

Rural latrine design

Artificial recharge

Bacteriological analysis of water

Easy method for determination of residual chlorine

Use of pot chlorinators for disinfection of well
waters

Use of bamboo pipes for water distribution
Sanitation facilities atyhigh altitudes
Water supply to drought affected areas
Standards fo; drinking. water

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

PRE§§NT 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 lev;l. However, it is not collected
consistently and systematically. This can be déne 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 ( Fié. 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



or books. To-day that is no longér possible because the amount
of information published is far too cbhsiderable° 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 startsbentirely

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 staté is not
available. Many internal reports, feasibility réports, 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_

1

sanitation is officiallyﬁnot published and as such not available.
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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. 2 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 centressuch 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 éxisting mechanism, if
a?ailable, 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) establiéhing and developing information infra-
structure in the form of information units ih 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 Informétion 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

' information units ' at state level,

e) Offering information support by introducing

selected information services.

INFORMATION SERVICES

Following are some of thé'informéfion services which
should bevrendered by the National Focal Point. A model
information kit has been prepared.

1) Current Awareness Service :

Purposé - To keep the engineers, technicians, manage-

ment personnel abreast of current developments in the

field.



2)

3)

4)

5)

6)

7)
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Selective Déssimination of Information :
Purpose -~ To provide pin-pointed and new information

based on the interest profiles,

Digest Services :

Purpose - To draw attention to solutions found elsewhere
for technical problems. The emphasis would be on
bPracticability, cost reduction; simpler techniques and
equipment. Similarly, information on measurement.
analysis and control methods would be given, besides

new applications of materials.

Management Information Service :
Purpose - To disseminate current scientific, technical,
commercial and techno-economic information £from the

management point of view.

Data Service :
Purpose - To collect in a convenient form and disseminate
scientific, technical and techno-economic data on

different subjects of interest.

News Brief Service :
Purpose - To disseminate general information pertinent
to water supply and sanitation which would be of

interest to various categories of personnel.

' Package Information Service :

Purpose - To disseminate information on a specific
topic. This aldo involves re-packaging infOrmétion,

wherever necessary.
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8) Bibliographic Service
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 IIT - Phased Programme for Establishing Network

1983 1984 - 1985: 1986 1987 1988

NPP —_— 5 V.X?Q‘{VX?(?(W.Hz-:‘:(=======_==..: ———— =?=ff—;;=———============
SFP

(6 States) KHKHKKKK = o o e e e o e o e
SFP . .

(8 states) ’ HXXKKXRKK =mmmmmmm e m e mm e ———
SPP

(8 States) ‘ HEHKKKKK oo o oot o ot e o o o s o o =

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 oﬁ information could be orxurcome,

if we adopt the proposed plan.
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COMUNITY P:iRTICIPATION 4AND HEALTH EIJCATION:

Hezclth Education by itseli is nothing,
Health Educztion with programmes is sonething,
Health Eaucation with progronmes and people is
every thing. This inplies the inportonce of
people, their co=-operuition .nt porticipation in
accepting the prosramies as beneficiaries and
receivers of such benefits, Unless the community
is convinced thoet the programmes are planned ior
their own hezlth, in which they hove to play a
great role in successful adoption, the end result
would not obtain desired success. Therefore, the
comaunity as custodian of Health and Health related
prograames, must participate effectively so that
the programmes meant Ior them could ve implemented

to help them. -

But the question is how these people parti-
cipate? There is no magic wand to w:ke people
participate and accept, People do participote
and shoulder responsibility under the following
conditions.

— Full recognition needs to be given to the
peopte anong whoil programmes are being developed
1o their needs and interests, and to the social,
cultural and economic setting in which they live,

—— In developing programmes we nust recognise
the hierarchy of needs as people see then and Tind
ways of bringing these hierarchies toghther,

—— People for whom programmes are being
planned should have. a part in the planning, thus
maeking 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 have to
come to recognise as their problems,

(0--.-.2)
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—— It is wise to stert with the simple things
and within the resources available that people
can reach success,

Alne-Ata CGeclaration to obtain Health
for wll by the year 2000 is < positive step
and Primayy Health Care agproach is a key to
&dtain this goal. The Primery Health Care Gepends
upon conmnnunity involvement, wppropriate technology
and multisectorial development. These sirategies,
in turn, depend upon information and education on
Health. Yet, Health Education depends for its
effectiveness on coimunity involvement. It is
chicken~egg situation. One cannot happen before
the other. Do you spend noney 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 then? Alternatively, can you
educate in the absence of facilities, untill you
have created & consuner denend? RMMuch the same
situation arises over the sanitary disposal of
exoreta. Do you build latrines and lLope to educzte
people to use them, or do you educate people first
to demand then? 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 developnent, '"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 prewent 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 Lormation.

(...0.3)
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Weter is & basic nccessity to wucnkind and
people have a urge to use it. They moy not be
able to diiferentiate between safe ant contani-
nate water, They nay even ignorant of the dangerous
consequences of polnuted water, Here is the role
of Health Eaucation 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 withk community organisation, utilisa-~
tion of local resources, various nethods and
nedia and such other things,

Since, Health is a very broad concept,
an integrated approach may he thought of, Better
water supply and environmenit should forn as a
base to prevent water borne diseases, nust develop
a realistic view, and place &8 o first line of
defence in solving peoples health problenms.
Health education should serve as & corner stone
upon which these programmes should be built.

Comaunity at «ny cost should notbe ignored
if the progrommes are to be implemented effectively.
tiere thursting on them without their active parti-
cipation yields no results anG bears no fruits,
Therefore, comaunity psrticipation and involvement
through Health Education progess in water supply
and envirommental 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 Porth any guidelines
#e such for the operation and maintenance of slow sand filters.
The paper only discusses the general strategy for achisving
effective operation and maintenance of S&F plants. Proper
operation & maintenance depends on proper management structure,
proper selection of U & M staff, staff training, technically
sound U0 & M practices and finally proper supervision and regular
monitoring. These aspects are disgussed in tne paper with par-
ticular reference to small slow sand filter plants serving rural

communities,

Management Structure

In regard to management strategy, the point fPor considera-
tion is uwhat agency should manage the operation and maintenance,
whether it should pe 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 themselves. But, with S5F schemes, the
question arises yhether a body with no technical éxpertise like
a village counpil‘uill be able to manage the operation of the
treatment plant effectively, NEERI has been c losely associated
with a SoF scheme managed byba'village council at Borujwada
near Nagpur., The experience with the scheme has amply demons-
trated that with some degree of technical support from a pro-
fessional body, the villages can manage the opemtion and main-
tenance of SSF scghemes quite uell,

Staff Reguirements

In slow sand filter schemes, the filters themselves
require only a very limited day-today operational attention.
The operator duties will be only that of adjusting filter

e oo 2
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outlet valves once daily and making a general check of the
functioning of the filters. This should consume very little
time. The mcre one rous duties yill be pump operatian uhere
pumping is involved, chlorination and distributicn system
operation, In village S5F schemes, these duties can - often
be looked after by one operatar per shift., The number of
shifts would of course depend on design prov1blon, but, gene-
rally it will be only a single shift. Irrespectlve of numper
of shifts there should be atleast one helper for a scheme.. The
helper would be required not only for general assistance but
alsg for a tempaorary substitution of the operator regortlng
sick. ‘

Selection and Trainihg of Dperator

When the village community itself manages the SSF scheme,
the operator would naturally come from that community itself,
But even when a state organisatlion is running the scheme, the
operational staff should preferably be recruited from the
~community and in consultaticn yith the community as such step

“wilti~gnhance thHe cooperation of the community, It will be a
good idea to recruit the operator even at the times of cons~
truction of & scheme and also associate him with the construce
tion work to some degree or other, The intimate knouledge of
the scheme that the operator yill galn thereby will help him

to.fit into his final job smoothly and qu1ckly.

Besidas association with construction, the neuw 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 aof the operator will
have to be systematic and formal -and 'will have to be organised
at a state level., The curriculum for training of tne operator
should consist af elementary theory and also of practlee.
Recently, a guide for training of SSF operation has besen
published 1) and it could well form the start~off paint for
designing a meaningful currlculum for the training course.

L B ] 3
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Operation &nd 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‘%;, has appeared recently as a companion to the

Trainer's Guide mentioned earlier.,

The check for proper performance of slow sand filters is
not merely the clarity of the filtered water but also its
bacteriological quality., The latter assumes particular impor-
tance in the case of village water supply schemes because in
these it is not possible to ensure effective chlorination and
tne filters will have to form the main barrier against carry-
over of harmful bacteria into the supply water. If slow sand
filters are properly operated and maintained (they should also
have been properly designed and constructed) they should yield

a safe water fres of E.coli I on a sustained basis,

Some of the U0 & M defects which affect ba teriological
purification in the Pilters and affect fPilter performance in
other ways may be gone into., 0One major cause for pobr bacterio-
logical purification is the intermittent (part-of-day) operation
of the filters. Studies have shoun that'cohtinuous (24 hr)
operation along will yield safe water all the time and that
intermittent 6peration may give Piltered water of poor quality
at times, Intermittent .operation should not therefore be

practised,

Intermittent operation nas veen adopted for small schemes
because of the difficulty anticipéted for the provision of staff
Por continuous operation. In gravity schemes, one shift of staff
will be sufficient whether the filters are worked for 8 hrs or
24 hbrs. They can; therefore, very well be operated continuously.

In pumping schemes, it may be possible to provide only onsa

shift of raw water pumping. In such cases, either a high level
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storage .tank. can be providedto hold the pumpsd water and
release it to the filter continuocusly through a float=
controlled outlet allowing the Pilter to work continuocusly.
Or slse, continuous declining rate operation can be adoptsd.
For this the filter is not shut doun at the end of the
pumping shift but is allowed to function continuocusly at a
declining rate with the supernatant water draining doun.

It should be noted that the design modalities for declining
rate filtration will differ from those Por constant rate
filtration.

Another major operational defect which affects filter
performance is that of feeding raw vatsr into dry filters
- {at start or after cleaning) uwithout first backfillipg 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 proceduré or dogs not appreciate its importance
and ignores it.

- e ——=Neglect—oc f-back Pilling—wili—cause 4deep scour of sand at

the inlet end. 1In some filters, the scour has extended esven
down ‘to thu coarse media. With scour of sand, the rau uwater
will continuously short circuit to the cutlet and give poor
quality effluent, Besides sand scour, neglect of backfilling
will cause air binding also which will result in quick fPilter

clogging.

Y.t another frequent operational defect is that of not
allowing sufficient ripening time after starting new/resanded/
cleaned filters. UWith new/resanded filters, atleast a few
weeks of ripening may be necessary even dur ing hot seasons for
bacteriological purification to become satisfactory. With A
cleaned filters, if the cleaning has been done properly, a
feu days atleast will be nequired for 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 duse to exigencies. it should be

chlorinated well before being allowed for supply.
L I 5
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Stiil another aperational defsct fraquently noted is
that of keeping one filter bed dry as a standby at all times,
When filter beds are left dry, the usefPul bacteria in the

'sand layers die out and a long ripening period will be

required before the bed becomes fully efficient, Thse strategy
should therefore bs %oskseaplallcthe filters working normally.
When a Pilter bed has to be shut down for cleaning, the other
filters can be overloaded so that total filter output is main-
tained. Such averloading may not affect fPiltered water quality.

Cleaning of Filters

-Cleaning of clogged filters is a sensitive maintenance
activity. The following are somes of the steps required for
proper filter cleaning :

(i) The bed to be drained only for 10 cm or so below ths
sand level and not fully.

(ii) The sand to be scraped only for about 1 or 2 cm depth.

(iii)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 labourars to be avoided.

(vi) Clsaned bed to be put back into operation as quickly
as possible, :

(vii)Clean one bed only at a time.

Regsanding

As the filters are cleaned and the top layers of sand
removedperiodically, the sand depth reduces, When the sand
depth has recuced by 30 cms, the Pilters will have to be
resanded to maintain filtration efficiency. It should bs
not ed that resanding will be required only after several
years of operation (3 ysars or more) .



Resanding is a critical work, In many plants, it is
being'qarried out by emptying the entire filter conténts,
screening and rugnaqing the mixed=up media, making good
any losses,”uashing the ‘media clean and relaying them .

The work DBCONQQ a major opgration and requires c0n31derable
labour. Tnls mode should be avoided.

Fllter rusandlng can be carrled cut much more Smely
quickly and efflclently by what 1s called the throulngéver
' met;hod2 . In this, the ton 3 cm of sand is scraped off and "y
the next 30 cm of sand is remaved and stored. A layer of
sand 30 cm is nouw placed in ‘the Pilter and then the 30 cm
layar removed earlier is put back on top.. This process,ulll
reduce.re—ripening time of the filter and alsc reduce - "

labour and cost.

" In resanding, the question arises'Uﬁether'Por'making

up the sand depth,altogether new sand should be used or the
sand left from prevxous scraplngs should be used after
‘tleaning. The answer will depend purely on the cost of new
sand:inciuding its clearing .~d the cost and effort of
cleaning and storing old sand for reusc. 1F scraped sand
is to be rcused, it should be cleaned baefore it is stored.
Sand cleaang can best be done in small plants by hosing an
a sandwashing platform® . Any sand washing operation will
cause loss of Pines and change the Effective Size and
Uniformity Cgoefficient of the sand. This factor weighs. '
against reuse of ald sand after'cleaning.., .

Both filter cleaning and resanding will be labour -
consuming. The regular staff will not be able to cope up
with these works and additional casual labour will have to \
be employed.

Supervisian

. ) 4
The operation and maintenance of SSF schemes 1s a

technical activity and the need for formal technical




supervision of such activity is obvious. In village

35F schemes, there may not be any one locally who can
supervisc tne operator technically. But, 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 schemss run by the villages themselves. Ths supéervising
authority in this case would naturally be the state=-level
organisation which planned and built the plant.

1f supervision is to be fPruitful, it should be done
systematically. The supervisor should visit thes plant at
specific periods and he should check the working of the
scheme against a fPormal check=list., The supervisor’'s
observations with suggestions should be recorded and brought
to the notice of both the operator and his administrative

supedor.,

Supervisory visits should preferably coincide with the
cleaning of fPilters. Resanaing itself should ofcourse be

carried out only under the supervisor's direct guidance.

Water Quality Monitoring

When a water tresatment plant is installed, it is
necessary to check whether the plant is performing properly.
Such check will help to identify deficiencies in design and
opseration which can ‘be rectified in the particular plant and
avolded in future plahts,.

The check on plant performance can best be done by
monitoring the treated uater gquality. Monitoring the water
quality is also necessary for giving an assurance that safe
watar only is being supplied to the consumers.

In a S5F scheme, the most essential parameters for
analysis will be turbidity, residual chlorine and bacterio-
logical quality, particularly the Coliform and E.coli I

counts.



Turbidity of the filtered water can be checked by the
operator against prepared standards or atleast gualitatively,
Turbidity of raw water can easily be measured using a turbidity
taps. Residual chlorine tests can also be done by the operatar
gasily., Thess tests should be done daily and ths observatichs
should be recorded and counter-checked by the supervisor during
his visits.,

" In regard to bacteriological testing there are sgveral
constraints in our situation such as lack of laboratories,
lack of adequate handling capacity in availablc labor atories
and also long distances uhich-may involve unacceptable delays
between sampling and testing.

Taking into account theexisting constraints, any frequent
bacturiclogical testing will be quite difficult in village aSF
schemegs. However, what can and should be done is to test the
bacteriological quality before starting the supply from new
and resanded filters and also secasanally during the regular
functioning of the plants. Atleast some of the sampling for
bactericlugical testing should coincide with the supervisor's
visits. The bacteriological test report should r gach not only
the operator but also the supervisor,

Records

Records have to be maintainéd in water supply- schemes so
as to provide information on the performance of the filters,
praovide a chick on the work of the operating staff and also
provide data fPor planning future sxpansions and improvements,
In village S3F plants, the operator will have to attend to
several duties. Therefore, the records he is asked to main-
tain should be_mihimum .

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
guantities of chemical used and history of filter cleaning
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(date of shutdown, date of refilling, date of restart of
supply) and resanding.Iin order to be able to record the
daily output, there should be a meter on the supply main
from the waterworks,

Conclusion

Sgme of the considerations that should go into the
oper ation and maintenance of slow sand filter plants,
particularly small village S5F plants have been described

abave.

In the design of small SSF schemes, special care must
be taken to make operation and maintenance,-jsimple and
least labour=-consuming. This requirement arises from the
fact that such plants will have meagre staff and there will
be enly limited provision for technical supervisen.

References

1. Guidelines for the Opsration and Maintenance of Slow
Sand filtration Plants in Rural Areas of Developing
Countrivs - Traiser's Guidg, IRC Water & 3anitation
Centre, Rijswigk, the Nethsrlands, January 13983 .

2. Guidelines for Operation and Maintenance of Slow Sand
Filters, IRC Water & Sanitation Centre, Rijswijk, The
Netherlands, January 1983 .

3. Slow Sand Filtration for Community Water Supply in

Dcveloping Countries, Report of Meeting, Sept.15-19,
Nagpur, 1980 .

Swa



RESEARCH AND UEMUNSTRATION PROJECT

ON

SLOW SAWD FILTRAT 10N

UBRARy

RECOMMENDATIONS OF NATIONAL WORKSHOP

HELD IN NAGPUR DURING APRIL 11-13,1983

~-00000~

AN
/ (?(", "

Ny,
-9



PREAMBLE

In the context of the International Research and
Demonstration Project on Slow Sand Filtration, a Workshop was
crganized jointly by NEERI & IRC, The 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 disgussed the latest
Pindings of the project. Recommendations were made concerning
the technological issues involved in water supply systems with
special reference to slow sand Piltration, economic analysis,
public health and health education aspects and information
support.,

RECOMMENDAT IUNS

- At national and state level, inteasectoral and inter-
diseciplinary approach to planning and implementation of
water supply and sanitation projects is essential,
Greater interaction especially betueen the Puyblic Health
Engineering Departments and public health agencies is
crucial and should be strengthened to maximise the bene-
fits from such programmes.

- Provision of water supply alone may not improve the
health status and quality of 1life of the people ip 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 water supply system should
not be based only on the initial cost of construction.
Operation and maintenance cost and the avaiiability 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 ehown that they are cost effective for
populatiomsupto 1,15,000. In the conhext of the Decade
programme, this simple technology adopted in certain
regions of the country should be further promoted for
wider application in other regions.



An evaluation programme of existing S3F plants in the
country will prove useful to further identify missing
links 1in the existing construction, operation and main-

tenance practices and to deyelop suitable rghahilitation---

plans,

The central organisations for cao=-crdinating and prombting
water supply and sanitation as well as health education
programmes at national and state levels are inadequate
and need ta be strengthened to fagilitate achisving the
‘Decade' targst,

At the time of revisicn of ths Ministry of Works & Housing

Manual on Watsr Supply and Treatment (1976) the hext on

slow sand filtratian, inclUﬁing operation and maintenanceﬁ”

aspects should be elaboratad ln the light of recent
developments and Flndlngs.

In the curricula of profassioﬁal.coursés;ﬁt all levels,
in-depth technical information on simple technologies of
water treatment such as SSF, related 6ommunityieducatiun
participation aspects should be incorﬁoréhad sa as to
provide a better appreciation of problems in implémenta-
tion, operation and maintenance. L

Information support to allow bettur plannlng and
1mplementatlon of water Supply and sanltathn programmus
is inadequate or lacklng. It is essantlal to establish
apprupriate 1nformatlon.cells at state and~national
levels. ' ‘ '

States should take urgunt steps to establlsh training
centres for water treatment plant operators to ensurs
‘Bffuctlve opuratlon and malntenance of assets already
created and tu be created during the Decade Programme.
These centres should be cquipped uith‘nucessary facili-
ties lncludlng demonStratlon water treatment plants. It
v is necassary ‘to develop JOD spaclPlcatlons on the basis
of which training manuals can then bec preparcd for.plant
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operators and supervisors of water supply systems. Such
manuals should be adapted to mect specific local require-
ments and traonslated into local languages by thae states.
The support uf international agencies such as WHO and

the International RePerence Centre (IRC) in the Nether-
lands may be sought for this purpuse,

There is an immediate need to Pormulate a suitable system
of certification of treatment plant operators and also to
encuourage local talents who can manage village level water
supply systems.

Very low priority is given to water quality surveillanca

and existing water quality testing fPacilities at state

levels are totally inadequate. There is an urgent need to
strengthen the laboratory facilitics at state level and
establish such laboratories at district lével., Concurrently
deve lopment of simple cquipment Por monitsring water supplies
at low cost is ncecessary to promote this activity .

The introduction of a community water supply in a village
could be more smosth if adequate understanding and communi-
cation arc achieved between the people and the water supply
agency. This would avoid undesirable effects such as a
higher demand fPor facilities than can be satisfiued by thao
agency, poor village support for operation and maintenance
ctc. A liaison unit attached to the water supply agoency

would prove effective,

Hecalth education should be an intcgral part of water
supply programmes'to bring about changes in the community's
practice in relation tu water use, hygiene and sanitation

and should be planned in conjunction with the coummunity.

Local persons from the community with appropriate training
are best suited to provide health educatiun to others. The
village health guide, where present,should play a pivotal
I‘DlO.
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Whilst men, women and children should all be reached by
hecalth education in relation to water, women should be
most actively involvad as prime users of water and being

in a key position to influgnce the family health practices,

While creating new water supply facilitivs, a viable long

~turm strategy has to be evolved to meet the future Operation

and Malntenance costs. Community self-rcliance should be
the ultimate goal.

NGOs which are apolitical and have greater flexibility
than Government institutions can play an impcrtant role in

the promotion of water supply & sanitation programmes.

Familiarization and orientation of government staff with

the innovative approachas of NGOs through exchange of
experionce and’ Picld visits would be valuablé.

The neecs espocially in the ficld of health are such that

they @n only be met by a coordipated effort. Mobilization

of all rusources and agencics is roquired.

.
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