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MINISTER FOR

FOOD AND AGRICULTURE,
GOVERNMENT OF INDIA
New Delhi, January 10, 1961

My Dear Pantji;°

I have great pleasure in forwarding herewith the report of the
Selected Buildings Projects Team on National ‘Water Supply & Sanita-
tion Schemes. You will recall that this subject was taken up for
detailed study and evaluation by the Team in consultation with the
Ministry of Health. The study was undertaken by a specialist Panel
set up for this purpose under the Chairmanship of Shri N. V. Modak,
Director, Central Public Health Engineering Research Institute at Nug-
pur. The Chicf Engineer, Public Health Engg, Deptt., West Bengal,
the Chief Engineer, Local Self-Govt. Engg. Deptt., U.P. and the Asst,
Director General, (Public Health Engg.), of the Ministry ' of Health,
were the other Members of the Panel.

The Panel examined the water supply and sanitation schemes of a
number of States and had discussions with the officials concerned and
also with Ministers and Chief Ministers in some of the States, During
the final phase of its work, the Panel had joint visits and discussions
with the TCM Team of Public Health Engineers invited by the Union
Ministry of Ilealth to report on the National Water Supply and Sunita«
tion' Programme. This report of the Panel is based on the detailed
studies of 4 number of water supply and sanitation schemes and the dis-
cussions the Panel had with officers and others concerned. The Buildings
Projects Team was fully associated with the work of the Panel and the
members of the Team and the Secretary, C.0.P.P. accompanied the
DPane] in some of its visits.

The recommendations contained in the report have beem accepted
by the Ministry of Health and by the Planning Commission. Even
during the proeess of evaluation, the Panel had made certain interim
recommendations for economy on some specifiec projeets, which, I am glad
to say, have been accepted and put into effect. I hope the obscrvations
and reecommendations contained in the report will lead to greater
economy and ecfficiency in the planning and execution of water supply
and sanitation schemes.

I take this opportunity of thanking the authorifies in State Govern-
ments for their eco-operation in supplying information required by the
Panel and ‘the facilities afforded by, them for on the spot studies and
discussions. I am extremely thankful to Shri N, V, Modak, Chairman
of the Panel and his colleagues for the asactive interest they have
shown and the trouble they have taken in preparing this comprehensive
report. . ’

- Yours sincerely,

3. K. PATIL
Shiri Govind Ballabh Pant,
Chairman, Committee on Plan Projeets and
Minister for Home Affairs, '
New Delhi.
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INTRODUCTION

. 01. The provision of safe and adequate water supply and hygienic
disposal of wastes is a basic necessity for the healthy living of the
community, Its importance is self evident and requires no emphasis.
The urgency for water supply and sanitation measures assumes spe-
cial importance in a tropical country like India, which is subject to
periodic waves of water and filth-borne epidemics.

0.2. The science of environmental hygiene is of recent origin, | It
gained importance with the shifting of the emphasis from the eurafive
to the preventive aspects of Public Health. This again, was a result
of the growing industrialisation and urbanisation in the more advanc-
ed countries jn the West which pinpointed problems relating to envi-
ronmental hygiene as demanding immediate attention for the healthy
Yiving of the community. Public Health Engineering accordingly
came to be vealised as a specialised subject, including in its purview
all essential activities bearing on the environment of man viz., town
and village planning; housing—rural, urban and industrial; safe water
supply; collection and disposal of community wastes; prevention of
river, beach and air pollution; control of industrial and trade wastes;
food sanitation, radiological health ete.

0.3. The preventive approach to secure environmental hygiene
was relegated to the background in India until recent years. It was
enly after the advent of Independence that the Environmental Hygiene
Committee in 1949, pinpointed attention to this all important subject
and urged greater activity in this direction. They recommended &
comprehensive Plan to provide water supply and sanitation facilities
for 90% of the population within a period of 40 years and ulse suggest~
ed a scheme of priorities for certain areas. The provision for water
supply and sanitation projects was later included by the State Gov-
ernments as part of their planned development. Some headway was
then made-by the different States in this direction depending on their
finanecial capacity to promote such a programme. DBut the progress
made was halting and spasmodic. It was, in any case, totally in-
adequate with reference to the overall needs of the situation. Most
often, the entire problem floundered on the inability of the States to
find the requisite finances even for the limited programme they aimed
at. The States were obviously unable to cope with the situnation.

0.4. It was at this juneture that the Central Ministry of Health
announced their National Water Supply and Sanitation Programme
in the latter part of 1954. The object of the Programme was to assist
the States in the implementation of their urban and rural schemes and
{0 channelise their activities in a planned direction. Under the Pro-
gramme, the State Governments were given & loan assistance for their
urban schemes and a 50% grant-in-aid towards their rural schemes.
The Programme was to continue as an integral part of the First,
Second and snccessive Five Year Plans. The provision made against
this Programme forms a gizeable proportion of the total provision
made towards Health Schemes under the Plan. :

(i}
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05. A total sum of Rs. 18.75 crores was provided in the First Plan
for the purpose—Rs. 12.75 crores for urban and Rs. 6.0 erores for the
rural schemes. The corresponding expenditure however, was Rs. 8.20
erores and Rs. 2.80 crores only. In the Second Plan, the provision
was increased to Rs. 91 crores—Rs. 63/ crores for urban and corpora-
tion schemes and Rs. 28 crores for rural schemes, in the belief that the
tempo of work would increase considerably. This expeetation also
did not materialise. The provision was later reduced to Rs. 55 erores.
The probable expenditure upto 31.3.60 was Rs. 40.32 crores for urban
and Rs. 18.14 crores for rural schemes. -

{ 0.6, The programme was obviously falling behind expectations.
It was therefore considered mnecessary to find out the reasons for the
slow progress and suggest measures for the speedy, effective and eco-
nomieal implementation of programme. The Committee on Plan
Projects, whose function is “‘to help in the effective anﬂ economical
implementation of the projects included in the Plan’’, accordingly, in
December ’58 set up, in consuvltation with the Ministry of Health, a
Panel of experts to study the problem in defail and make suitable
recommendations.



1. THE PANEL AND ITS WORK

1.1. The composition of the Panel is as follows:-—

Shri N. V. Modak, Chairman
Director, Central Public Health

Iingineering Research Institute,

Nagpur.

Skri P. C. Bose, Chief Engineer, Member
Publiec Health Engineering, Govern-
ment of West Bengal, Caleutta.

Shri R, D. Varma, Member
Chief Engineer, Local-Self Govt.
Engineering Deptt.,, Uttar Pradesh.

Shri S. Rajagopalan, Member
Assistant Director (General (P.H.E.), -
Ministry of Health, New Delhi.

Shri T. 8. Vedagiri, Member-Secretary.
Superintending Engineer and

Seeretary, Buildings Projects Team,

New Delhi. *

- 1.2. The Panel had its first meeting in Delhi to chalk out their pro-
gramme of work. This meeting was attended by fthe Secretary, Com-
mittee on Plan Projects and Members of the Buildings Projects Team.
The Panel met nine times subsequently and examined in detail typiecal
urban and rural schemes in the States of U.P., Bombay, Mysore, West
Bengal, Punjab, Andhra Pradesh, Madras, Kerala and Bihar. The
members of the Panel had free discussions with the different engineering
officers of the Staies visited, on the techniques adopted for investigation
and design, the econstructional details followed during execution and
the problems relating to the operation and maintenance of completed
installations.

1.3. Details relating to the organisational set-up, the problems of
training of personnel and service conditions obtaining in the different
States, were also studied during the visits. The Panel made it a point
to discuss these and the problems relating thereto, with the State admi-
nistrative officers, Secretaries to Government, Ministers—in-charge oftthe
Departments concerned, and the Chief Ministers. These discussions
proved to be invaluable to the Panel in nnders’mndlpg the lo_cal .factors
bearing on the problem and the view beld by those in authority in the
different States on important issues like adminigtration, finaneing and
pracedure, connected with the “Programme”’. -

1.4. During the final phase of its work. the Panel had the'ovportn.
nity of having joint visits and discussions Wiﬂ} ?he T.CM. Team of Pub-
lic Health Engineers invited by the Union Ministry of Health to report
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on tho National Water Supply & Sanitation Programma.~ The.Panel )
had fruitful exchange of v:ews thh the Members of the T.C M. Team.

ﬂ- T

1.5. A detailed sta.tement of the “Panel’s mnermy, in each of the
States. vmltetl and the persons with ‘whom the Panel had diseussions is
gwen[ in Appendix I. A summary of the eritical study of some of the
unpmtant schemes examined is given in Appendix- II

/)

1 6. Thke Panel is extremely thankful to the ‘Secretary, Committee
on Plan Projects for his active participation in its deliberations. The
Panel also records its grateful thanks to all the authorities in the States
visited, for the facilities offered for loeal inspections and dlscussmns and.
for their mllmg co-operation and asaustance \



2. A S8URVEY OF THE SITUATION

2.1. General Background

-

i

211, According to the 1951 census, India's urban and rural popu-
lation were in the ratio of 17 to 83. The urban population lived in 73
eities with a population over one lakh, 485 towns with a population be-
tween 20,000 to one lakh, and 1448 minor towns with population range
of 5,000 to 20,000. The rural population lived in some 5,85,000 villages,
each village comprising several hamlets in many cases.

2.1.2. There is a& paucity of authoritative data on which one could
attempt an assessment of the wrban and rural population which enjoy
water supply and sanitation facilities. The Environmental Hygiene
Committee in 1949 estimated that roughly. 16% of the urban towns in
India had water supplies which served 6.15% of the total population or
48.5% of the urban population. The supplies were designed to give 2
to 40 gallons per head per day. Only 23 cities and 12 other towns were
partially sewered. In most of the sewered towns, however, 33% to 70% of
the total number of premises were served by *‘leconservancy’’. The position
in regard to safe drinking water Supply facilities in the villages could not
be assessed by the Committee even approximately.

2,1.3. Although a deeade has passed since then, conditions do not
seem to have changed significantly. - There has been a steady pressure
of urbanisation during the past 10 years and many of the existing water
supply and sewerage systems are getting more and more inadequate to
meet the increasing demands. A number of agencies have heen engaged
in providing rural water supply and sanitation facilities but a correct
measure of physical achievements effected so far is yet to be assessed.

2.2. Prog}ess in the Second Five Year Plan

2.2.1. The National Water Supply and Sanitation Programme under
the First and Second Five Year Plans is the first organised attempt in
this direction. The Statement in Appendix JII shows at a glance the
break-up of the figures relating to the expenditure programme on urban
and rural schemes in the several States, The number of schemes ap-
proved, their original and revised costs, expenditure up to 31.12.59 and
probable expenditure for the remaining period of the plan, and the
amount of spilliover into the Third Plan, are also indicated in the State-

ment.

222 Based on the provision of Rs. 63 erores for urban schemes
and Rs. 28 crores for rural schemes, the yearly expenditure under the
Second Plan should bave been of the order of Rs. 12 crores on urban and
Rs. 6 crores on rural schemes. But the actual sanctions for wurban
schemes have been only Rs. 3.69 crores for the first year, Ris. 9 57 crores
for the seccnd vear, Rs. 8,99 crores for the thitd year, and Rs. 11.24

3
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crores for the fourth year of the Second Plan. The corresponding
fizures for the rural schemes were Rs. 0.95 lakhs, Rs. 1.75 crores, Rs. 2.35
erores and Rs, 2.05 crores. The provision made for the final year of
the Second Plan is Rs. 13.39 erores for the urban and Rs. 1:465 crores
for the rural schemes. . .

2.2.3. It will be observed that the incidence of the work-load in the
actual jmplementation of the programme has been neither progressive nor
proportional to the total provision in the Plan.

224, Many of the States are still engaged in'implementing the spill-
over schemes from the First Plan. They are permitted to take up new
schemes, only if the spill-over schemes get considerably reduced.

2.2.5. In all, 291 urban schemes (229 water supply and 62 sanitation
schemes) at & total estimated cost of Rs. 61.5 crores were approved during
the First Plan. The spill-over value of these schemes carried into the
Sccond Plan was about Rs. 51.2 crores as originally estimated and
Rs, 5942 crores as revised. Only 34 new schemes have been approved
«during the Second Plan at an estimated cost of Rs. 6.32 crores. The
States are eoming up ‘with requests for approval to new schemes in a
greater and greater measure. 'The approval to these new schemes, how-
“ever, has been made in many cases on condition that the State Govern~

ment do not require any foreign exchange for implementing them during
the Second Plan.

2.2.6. On the rural side, 133 schemes estimated to cost Rs. 13.5 crores
were approved during the First Plan period and grants-in-zid totalling
to Rs, 2.8 crores were paid. Most of these schemes were continued in the
Second Plan and are nearing completion. The Second Plan included a
provision of Rs. 28 crores for the rural phase of the National Water
Supply & Sanitation Programme. So far 291 schemes (including those
approved in the First Plan) estimated to cost Rs. 18.4 crores have been
approved, and grants-in-aid totalling to Rs. 8.8 crores have been paid.
These schemes cover some 15,000 villages and the population benefited
would be roughly 16 million.

2.3. The Procedure in Vogue

2.3.1. The procedure at present is for the State Governments to get
the technical details of their schemes prepared by their Public Health
Engineering Organisations and to send them up for serutiny and approval
to the Union Health Ministry. The Ministry is assisted by the C.P.H.E.O.
(nnder the control of the D.G.H.S.) in administering the programme.
Financial allocations are made to the State Governments against their
expenditure figures from time to time. The State Governments are
expected to intimate to the Central Government the progress of the
schemes through periodical Progress Reports preseribed for the purpose
by the Central Health AMinistry and the Planning Commission.

_23.2. When the programme was announced towards the close of the
First Plan period, the States sent up quite a number of urban schemes
already in different stages of progress for getting financial aid to accele-
rate their progress. All these schemes continued into the Second Plan
petiod as spill-over schemes. The directive of the Planning Commission
that the spill-over schemes should be mostly completed before new schemes
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could be uudertaken appears to have acted as a handienp to joany of
the States. Besides, such a procedure had not been indicated to the
States when schemes were included in the Firsg Plan. Most of the btate
Public Health Engineers on the other hand desire.to bave a large num-
ber of sanctioned schemes on which they could spread out the expendi-
ture and utilise the allotments in full. The issue is still to be settled
satisfactorily.

2.3.3. Again, the State Public Health Engineers are unable to under-
take investigation and design of schemes until the local bodies deposit cen-
tage charges in advance. This usually takes a long time. 'In some cases
the local bodies are unable to provide the requisite funds and even where
funds are provided, work is delayed for want of adequate investigation
staff with the State Public Health Engineering Department,

2.3.4. It is also learnt that during the First Plan period, schemes in
large numbers were formulated and simultaneously sent to the Ilealth
Ministry by the States  Because of the urgency and inadequaey of tech-
nical staff for serutiny, the Ministry had to sanction nearly 250 hirban
schemes and 133 rural schemes to enable the States to incur expenditure
upto the promised allotments within the First Plan period. At the time
of communicating such sanctions to the schemes, the State Governments
were requested to furnish further details of their schemes in due eourse.
The Panel understandings, however, that many of the States proceeded to
operate on this general sanction and submitted the details of schemes
after a considerable time. - The C.P.H.E.O. as & complete entity started
funetioning since March-April 1957 by which time many of the Statey
had gzone ahead with their schemes. Subsequent scrutiny of such
schemes and on-the-spot inspections by the C.P.H.E.O. have brought out
several technical deficiencies in their planning and execeution,

2.4. Existing Organisation Set-up in the States

2.4.1. The Public Health Engineering set-up in the different States
does not follow any uniform pattern. West Bengal, Bihar, Uttar Pradesh,
Punjab and Kerala Governments have an independent Public Health
Engineering Department. Andhra Pradesh, Madhya Pradesh, Rajasthan
and Orissa have recently set up Public Health Engineering Organisations,
but =z separate cadre therefor is yet to be built up. Madras and Bombay
have.a separate Public Health Engineering unit working under the control
of the Public Works Department. While the cadre is common with Public
Works Department in the case of Madras, there is a separate cadre for
Public Health Engineering in Bombay. Mysore had also a separate but
dependent Bureau for Public Health Engineering but it had recently
been integrated with the Public Works Department. Assam has a small
but independent nueclens of Public Ilealth Engineering staff; Himachal
Pradesh and Jammn & Xashmir are ‘yet to build up one.

2.5. Financial Allotment

2.5.1. Though the total provision in the Second Plan for National
Water Supply & Sanitation Schemes indicates the size of the workloads
for the States during the plan period, the actual a!lotmen!; to eac_h State
is made from year to year, the gnantum for eac_13 year being decided on
the budgetary exigencies of the Central and 3State Governments after
joint discussions amongst the representatives of the Planning Cpn_ums-
sion. the State Government concerned and the Central Health Ministry.
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The final allocation, however, is'made by the Central Finadce Ministry
and intimation thereof is given to the State Governments most often after
the commencement of the financial year to which the budget relates. 1t
is Jearnt that recently the Cential Government have permitted the State
Governments to draw from the yearly allocations, proportionate funds for
the first nine months of the year, leaving the final adjustments to be made
in the last quarter based on the actual expenditure incurred. ' ’
\ e « 7 1 e e . l



3. AN ANALYSIS OF THE PROBLEM

) 31. It is propqsed to discuss in this chapter the procedura‘l,'organi-
sational and financial handicaps which impede the progress of tlie I’ro-
gramme at present.

1

3.2. Uncerta.iﬁty in Financial Allotment '

3.2.1. By far the most serious factor impeding the progress of the
Programie is the existing method of financial allocation on a year-to-year
basis and the belated intimation given to the State Government. Waler
Supply and sanitation schemes eall for.long range planning and advance
indenting for materials. Proprietary articles like pump sets, water and
sewage treatment plants, Cast Iron pipes and specials and similar appur-
tenances take a long time to procure under present conditions. The main
botile-neck particularly relates to Cast Iron pipes and specials, as their
supply is far short of the demand. There is therefore, a long time-lag in
between the placement of an order for these materials and their actual
delivery. C. L. pipes particularly take about 2 fo 3 years for procurement.

" Further, under the present financial regulations, the State engineering
authority eannot place orders for these materials until the schemes bave
been specifically sanctioned and funds provided. Besides, State Govern-
ments cannot provide funds for the schemes unless the Centre has made

* defimtel allocations As allocations for each year are intimated after the
- commencement of the year, the State Engineering authority can do very
little to procure the required proprietary materials before the- end of
the year and utilise the allotted funds.’ This results in upsetting the pro-
-gress of work on each scheme year, after year. It would be obvious from
the above that the State engineering authority is unable to do any
advance planning and achieve concrete results on the face of such un-
certainty of yearly allotments. This also prevents advance action being
taken in regard to land acquisition and other procedural measures involv-
ing financial commitment.

5.3, Procedural Handicaps

3.3.1. The procedural steps to be followed from the initiation of a
-scheme upto its completion are many and time-consuming. Urban water
supply and sanitation schemes are primarily the concern of the local
bodies. The State Government is at best acting as a liaison between the
local bodies and the Central Government in their implementation. It
Tequires a 'certain’ amount of prompting, guidance and advice from the
State Government o the local bodies before a scheme can be initiated.
The preliminary work involved in initiating 4 scheme and getting the
local badies to move in the matter also falls on the I:‘ublic' Health ‘Eng;.
neering Agency and the State Government’s administrative machinery.

- The finaneial aid given by the Centre is only by way of loan. E_vcntua_l-
1y, the loeal body has to repay it, except in regard to such portion of it
as may be subsidised by the State Government. It becomes necessary

7
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therefore, to assess the capacity of the local body to repay the loan and
obtain its concurrence to the levy of necessary additional taxes, and for
sale of water at appropriate rates, before any work on the scheme can be

proceeded “with. This process takes a considerable length of time, some-
times running into years,

3.32. The State Governments are required to send schemes in a fair-
ly detailed shape to the Health Ministry at the Centre for approval. This
cannot, however, be done withont thorough investigation and detailed de-
sign. The State Governments are not in a position to order such detailed
preparation of schemes, before the preliminaries are settled with the local
bodies involving all the time-consuming procedures indicated above.

3.3.3. Even after the necessary preliminaries have been settled with
the local bodies concerned, the actual investigation, design and preparation
of the coneerned scheme and its processing through State and Central
Governmental agencies entail an unduly long period of time under the”
existing procedure. Apart from the long delays involved on the admi-
nistrative side, serutiny and approval by the various engineering agencies
in the States and at the Centre cause & certain amount of unavoidable
delay. In several cases this is also due to the defects and deficieneies in

the preparation of the technical details of the schemes, partly because of
lack of uniformity in design standards.

3.34. Even when schemes reach the stage of execution, further de-
lays occur which could be avoided by proper planning. Most often pro-
tracted land acquisition proceedings hold up the progress of work. More -
essentially, want of scarce materialg like C. I pipes and similar equip-
ment hold np the progress indefinitely. As already explained, advanece
procurenient of such materials is not possible under the existing method
of financial allocations. Tt is not scldom that due to defective or hurried
investigation and planning, a scheme calls for revision of essential de-
tails during the various stages of its exeention, involving further delays.
in its progress, Delays are also caused in getting permission from com-
petent authorities, when water supply and drainage lines have to be taken

through properties belonging to other departments  This is essentially
due to lack of effective co-ordination.

- 8.3.5. An unusual feature noticed by the Panel was that even after
the completion of & scheme, delays are allowed to oceur in bringing it into
beneficial commission. In a number of rural schemes examined by the
Panel, it was strange to notice that procedural and finaneial arrange-
ments for taking over and maintaining the schemes were not settled with
the local bodies for a long time after their physical eompletion.

3.3.6. Flow sheets of a few typical schemes studied by the Panel] are-
given in appendix IV which illustrate the points mentioned above.

3.4. Organisational Drawbacks

34.1. The programme also suffers from organisational drawbacks at
the State level. To a certain extent, they are attributable to the existing
method of financing. Because of the meagre and indefinite finanecial
allotments made from year to year, a few of the State Governments do
not seem to attach any major importance to the organisational needs for
implementing the Programme. They consider that for the indefinite:
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and comparatively small work-loads handled by them, the setting up of
a separate Public Health Engineering Department is neither neccessary
nor economical and are therefore content to entrust these dutics to the
PWD. - , ' |

3.5. Lack of Trained Personnel ‘

3.5.1. Due to the lack of recognition of Public Health Engineering
as a separate and specialised science in the eountry as a whole, enginecring
graduates are disinclined to take to Public Health Engineering as a
career.  This has resulted in a dearth of trained Public Health Engi-
neering personne] in the country, This again is reflected in the indiffer.
ent quality of the schemes drawn up by some of the States in respect of
technical details. ' - . '

3.5.2. The Panel, is, however, happy to note' that the measure of
scrutiny exercised by the Health Ministry through. “the ,C.P.H.E.O. has
ereated a growing lawareness on the part of many of the States that their
projects should be drawn up with fuller details and greater circumspec-
tion to secure the approval of the Central Health Ministry, It has impel-
led the State Governments to depute candidates from their engineering
services to undergo post-graduate and short-term courses in Publie
Ilealth Engineering. _

& 6. Multiplicity of Agencies . s

36.1. Urban water supply and sanitation schemes are the concern of
local bodies but most of them depend on the State Engineering Depart~
ments to design and execute their schemeg before they are handed over
to them for maintenance.. Such of the States which have a self-contain-
ed Public Ilealth Engineering Department carry out the investigation,
design and execution of the schemes in an integrated manner and also
exercise periodical supervision on the maintenance thereof. In those
States where there is no unitary Public Health Engineering Department,
the investigation and design work is carried out by one unit, execution
by another unit while the maintenance devolves on the local hodies. This
leads to divided responsibility and detracts from the efficiency of the
schemes as a whole. '

3.6.2. A number of agencies are in charge of rural water supply
schemes., The National Water Supply Programme under the Health
Ministry, the programme of the Community Development Department,
Tribal Welfare Schemes under the 1Iome Ministry and the Local Deve-
lopment. works are implemented through a number of State Departments.
Most often, the field agencies in charge of the Programme are executing
the raral schemes without adequate and eompetent technical personnel.
The proper location and development of sources go by defanlt in many
cases. Not only is there a poor return for the money spent but also the
Public Health measures for ensuring the safety of the supply are most
often over-looked. Decause of the multiplicity of agencies engaged on
this Programme and lack of unitary control in its implementation, it is
not possible to make any correet assessment of the physical achievements
made under the Programme.

+ 37. Lack of Standards .
3.7.1. There is a large diversity in procedure, practice and technique
as between State and State in regard to the preparation of plans and

L/E4:TPC3
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estimates. The Public Health Engineering profession in the country is
still in its infaney. Uniform standards and specifications are yet to be
Jaid down. ' There is a divergence in practiee even in regard to the use
of basic materials for conveyance of water and sewage. The design
critoria for water treatment plants, pumping plant capacities, conveying
mains, distribution systems, service reservoirs and the like vary from
place to place. Similarly, sewers, sewer appurtenances and sewage treat-
ment plants are designed on different assumptions in' different places:
More often than not, there is a tendency to depend on the equipment sup-
pliers for the lay out, design, construction and maintenance of such pro-
jects. The implication of such 2 procedure will be obvious particularly
when no standard practice and specifications have been laid down in this
behalf for uniform adoption. L '

3.8. Technical Deficiencies -

38.1. In the course of its study of a number of schemes in the varis
ous States, the Panel came across instances where the cost of schemes had
gone up due to inadequate investigation, unrealistic design standards, in-
judicious phasing of works, inadequate attention to hydraulie details and
lavishness in the design ‘of structures. A few instances may be cited
here. .

3.8.2. Defective Investigation and Planning

3.8.21, A river subject to tidal influence was selected as the source
for a major composite water supply 1scheme estimated to cost Rs. 92 lakhs.
The investigation did not include any examination to ensure that the
location of the head works would be beyond the range of tidal influence
at any future date. At the site selected the river also carried a heavy
pollutional organic load. The physical and chemical characteristics of
the raw ‘water had not been properly examined. ¥or a scheme of this
magnitude the investigation for the location of the source should have
been carried out with greater circumspection.

3.8.2.2. In the case of another major town, an existing source which
had served satisfactorily for more than four decades was abandoned in
favour of a new and distant source for no valid reason. A part of the
pumping main from the old sourc¥™was also removed rendering the source
incapable of being used even in an emergency. Subsequently, it was de-
cided to retain the old source as well and a new pipeline laid for the
purpose.

3.8.2.3. A comprehensive water supply improvement scheme had been
completed for another important town at a cost of Rs. 1.3 crores where a
long C. 1. pumping main was provided on the assumption that the source
should yield a daily supply of 4.2 million gallon. On the completion
of the work, the potentialities of the source were far below expectation
and the &ctual yield of the source as developed fis reported to vary from
0.8. to 1.8 million gallons per day. Additional sources are under investi-
gation. The large investment made on the conveying pipe lines has there-
fore been rendered partly idle all the time,

' 8.8.24. There was a similar instance where a source expected to yield
25 million gallons per day was found to yield only 0.2 million gallons
on ihe completion of the scheme. The other components, however, had
been designed and constructed for the full capacity of 2.5 millioni gallons
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involving idle investment of huge capital.. Other sources have to be ex-
plored to supplement the supply. .

_ 8.8.25. To develop a supply from a river bed to serve a major muni-
cipal town, a filter basin had been laid out over an area of 200°x10(
without any investigated data regarding the subsoil layers and the range
of scour.  The layout of the infiltration works did not conform to any
rational pattern. The yield from the completed unit was not assessed
for two seasons after its execution. No data had been colleoted even
about the -minimum surface flow available iy the river. The work had
been completed on some ad hoc assumptions. The original estimate iu-
cluded, strangely enough, provision for a surface treatment plant, shonld
the infiltration works fail to yield the expected quantity. , Meanwhile
the other components of the scheme such as the conveying main, service
reservoir, distribution system etc. had been mostly completed. At this
advanced stage the capacity of the source and the method of developing
the supply therefrom was being reinvestigated.  Surely, this is a defee-
tive method of planning al}d executing & major schemé of this nature.

3.8.3. Deficiencies in Design ' ' -

3831 A p‘er capita supply varying from 10 gallons to 50 gallons
per day is being assumed in the preparation of - urban water supply
schemes, the figures varying from State to State. In many cascs, snfficient
note is not 'taken of the fact that a part of the population served eannot
and does not take house connections, and draws its requirements from
public stand-posts only. The total capacity of the schemes is wusually
based on a future population drawing the supply at the assumed per
capita rate uniformly. This tends to push up the cost of the scheme on
components which are over sized for the actual requirements now and for
several years hence. A greater attention is ealled for in order to limit the
size of the schemes to the paying capacity of the consumers with pro-
vision for & progressive expansion in successive stages, to suit the ins
cregsing demand so that the financing of the scheme may be made more
viable. : -

3.8.3.2. In regard to rural water supply schemes, the per capita sup-
ply varies from 5 to 15 gallons per day. The Panel did not come across
any arrangement for the disposal of waste water. A rural water supply
differs from an urban one in that the villagers are expected to draw nor-
mally from public stand-posts only. The Panel considers that raral
schemes drawn up on the basis of 10 or 15 gallons per ecapita are extrava-
gant particularly when the cost of the schemes is subsidised by the Centre
and the State Governments. Tt is mnot realistic to expect that the con-
sumers would draw and convey a 15-gallon supply per eapita from stand-
posts fo their houses. In addition, it will also aggravate the eoneurrent
problems of the collection and disposal of the waste water,

3.8.3.3. In one State, rural water supply schemes provide not vnly a
10-gallon supply for the human population but also for the entire eattle
population, present and prospective. The provision of protected water
for cattle is, to say the least, extravagant. .

The cost of such schemes was found to vary from Rs. 80 to Rs. 100
including human and cattle population alike. An investment of Rs. 100/-
to provide protected water supply for each head of cattle is an extraordi-
nary procedure. . It should be possible to provide for cattle from existing
ocal sources.
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8.8 3.4. In regard to the design of water and sewage treatment plants
there appeared to be a general tendency to rely on the recommendations
of the particular manufacturer selected. This has resulted in glaring
disparities in the design factors for essential components. Flocculation
does not receive adequate attenfion in some cases. Settling basing uare
not properly designed. Waste water launder arrangements for filter
beds are most often defective resulting in avoidable waste of wash water
and inefficiency im filter operation. Routine tests necessary for the con-
trol of the plants are not provided for and go by defanlt. Some times,
adequate and satisfactory guarantees for the proper performance of the
plant are not obtained.

3.8.4. Injudicions Phasing .of Works Ly

3.341. The Panel has come across sev eral instances where the com-
ponents of major water supply schemes in progress had not been phased
out so that the schemes could yield benefit to the consumers both at an in-
termediate stage and at the final stage of completlon Storage ¢apacities
at head-works are expanded w1thout corresponding increase in the treat-
ment plant or in the conveying main or in the distribution systems. By
not synchronising the work on the different compenents, the expenditure
incurred at each stage remains idle until the scheme gets eOmpletec'l as a_
whole over & long penod ' Long ' lines of pumping’ mains of big sizes
were completed in a hurry while d]St'l'lb'lltIOIl systems were not simultane-
ously expanded to receive and distribute the 'additional supplies. In cer-
tain cases it was understood that the distribution systems were left to the
individual muniecipalities for necessary remodellmg in their own time
while improvements to the source and conveying mains were carried out
fn a hurry by the State engineering agencies. These are cases of irra-
tional planning and uneconomiecal phasing of expenditare. It invariably
results in the investor not getting full value out of the apprec:able invest-
ment made on such schemes.

3.8.4.2. Yet another d.lstressmg instance was seen in the case of a
major municipality where a complete sewage treatment plant at a cost of
Rs. 8.5 lacs was installed without even taking up the investigation for the
sowerage system for the town. A firm of equipment manufacturers had
prov yded elarifiers, mechanical aerationm tanks, sludgze digestors and dry-
ing beds. The ecomponenis contain consxderable struoctural steel work
aud other equipment which require careful operation and vigilant up-keep
and maintenance. Only after the completion of this msta]latmu was
the field investigation taken up for the sewer system. It was undersfood
that it inight take not less than five years before any sewage can be
brought to the treatment plant. Meanwhile it will be difficult and costly to
maintain the idle units and prevent their deterioration. One fails to see any
logic or wisdom behind such planning.

As an after-thought, one of the digestion tanks was being used to
deal with night soil from the town. This has necessitated the provision of
yet another structure at some additional cost. Even so, in the absence
of laboratory facilities for necessary daily tests the successful operation
of the digestion tank is handicapped.

3.8.5. Maintenance of Schemes

3.8.5.1. The Panel was distressed to Enow that as a rule the main-
tenance of completed schemes of water supply and sewerage systemr left



13

very much to be desired. In water treatrhent plants installed at considerable
costs pre-eondmopmg units were not operated intelligently and econom-
ically, Systematic laboratory analysis which should form: part of such
maintenance was found wanting. The running and control of the filter
Plants and a careful eheck and logging of the daily results were not done
In any systematic way. Most of these defects were attributable to the

absence of qualified operators, properly trained for their work.

3.8.52. The question of proper maintenance of costly sewage treat-
ment .plants is of even greater importance as we are yet to develop new
techniques suited to conditions in this country in the design, construc-
tion and maintenance of such plants for the urban areas. Unfortunately,
the bringing up of 2 category of competent and trained operators has not
received the consideration it deserves, from the State Governments and
:?e local bodies. This aspect of the problem demands immediate atten-

ion. -

3.8.5.3. Another town had recently completed the installation of a
modern sewage treatment plant at a cost of about Rs. 7} lakhs to desl
with a part of the town’s ‘sewage’ but its beneficial utilisation is being
delayed due to the absence of competent staff to run and maintain it and
to lack of provision of laboratory facilities as part of the installation.
The plant does not also seem to form & part of any comprehensive scheme
for the entire town as no such scheme has been prepared.

3.85.4. As part of the sewage treatment plant, a major corporation
had installed@ clariflocculators with a capacity of 16 mgd some 8 years
back. The plant, however, ‘was not put into.operation ever since, as the
concurrent question of sludge digestion was under some controversy.
Throughout this period, investment on the plant was idle and the bene-,
fit of treating the sewage was lost to the corporation.

3.8.6. Uneconomical D;asign of Structures

3.8.6.1. The Panel noticed a wide disparity in standards and specifi-
cations adopted for structures. In many cases the area of the pump house
could be considerably reduced if the pump sets were staggered. In one
wcase, the width of the pump house had been increased in order to get
access to the pipe gallery below through an open staircase whereas a man-
hole and a ladder could have served the purpose without extra width.

3.8.6.2. In the case of a filter house, the wall thickness as provided
was excessive, spacing of roof trusses was uneconomical and the span of
the roof truss was unduly long resulting in the use of heavy steel work.
‘It could bave bedn far~ cheaper and more clegant to have, reduced the
span with an intermediate row of columns.

3.8.6.3. In many ecases filter house layounts included unnecessary and
non-funetional floor areas adding to the cost. '

" 3.8.7. The Panel must, however, record that they did come across
schemes which bore the stamp of eareful planning, diligent designing and
competent execution. Even in these cases, the maintenance phase of the
scheme did not receive the same degree of importance from the local bodies
who are in charge of their daily operation, maintenance and management.



4. THE MAGNITUDE OF THE PROBLEM AHEAD

4.1. It is relevant in this context to evaluate the magritude of the
problem which lies ahead. Unfortunately, correct statistical data is Jack-
ing i regard to the existing water supply and sanitation facilities in
urban and rural areas in the country. According to the 1951 census, 6.2
crore people Jived in urban areas while some 30 erores lived in the rural
areas. From the meagre data available, it may be assumed that about
50% of the urban areas lack protected water supply while over 85% lack
the amenity of & sewerage system. Even in those urban areas where
water supply or sewerage facilities do exist, they are inadequate and are
in need of substantial additions and improvements.

4.2, Assuming the average per capita cost of an urban scheme at
about Rs. 50|- for water supply and Rs. 70|- for sewerage, the financial
outlay necessary to complete water supply and sewerage schemes for the
urban population lacking these facilities at present, would be of the order
of Rs. 600[- erores. If additions and improvements to the éxisting facili-

ties are also to be taken into account, the total figure may be about
Rs. 900|- crores.

4.3. As for the rural areas, very little headway has been made so far.
Only about 15,000 out of the 5.85 lakhs of villages figure in the National
Water Supply and Sanitation Programme. Some progress has been
made under the other programmes but no correet measure of the quantum
of work done is available. It has been estimated that the cost of provid-
ing water supply and sanitation facilities for rural Indiza may amount

to about Rs. 600 crores. This may be placed at Rs. 300 crores if only
minimum faeilities are aimed at in the first instance.

4.4. With such a workload ahead and at the present rate of expendi-
ture of Rs. 60 to 100 crores for each Five Year Plan it would take more
than half a century for the present urban population to secure these
facilities. If tke increase in population during this period is taken into

account, as it should be, it wounld take a few more decades to achieve the
target.

4.5. There is yet amother important point to consider. The figures
indicated above do not constitute a non-repetitive or a self-closing com-
mitment. The expenditure on water supply and drainage schemes is a
recurring commitment in that schemes designed and completed to suit
specific areas and to serve prospective populations upto a particular
period will have to be altered, augmented and renewed, from time to time
to cope with increased demand. Local Bodies therefore, will not only
have to operate and maintain completed installations but also have to
invest additional capital periodically, for improving and expanding them.
The work load for a local body in installing a water supply and sewer-
age scheme initially, and in improving and expanding it periodically thus
imposes a continuing financisl commitment against capital and recurring
COStS.

__ 4.6. Rural water supply and sanitation schemes stand on an entirely
different footing. They are at present being subsidised by the State
14
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and Central Governments, the villager paying a fraction of the cost as an
earnest of his desire to have this essential amenity. The maintenance
of the scheme is left to the yvillagers, but in many cases they do not svem
to be prepared to shoulder even this burden. The future pace of pro-
gress in the field of rural water supply and sanitation would be dictated
by the willingness and capacity of the villager to pay for the installation
and maintenance of those facilities.

4.7. This, then gives a broad idea of the work ahead and its magni-
tude. The Developmental Plans of the country will call for a decision
in regard to the period within which the urban and rural phases of the
programme should be covered.” The Third Public Health Engineers’ Con-
ference held in October, 1958, recommended that the urban part of the

| Programme may be completed within the next 25 years, and the rural
part in a shorter period, say; 15 years This will involve an annual out-
lay of Rs. 36 crores on urban and Rs. 20 crores on rural schemes, which
by itself will impose a heavy financial burden on the community. Setting
a shorter period for accomplishment, would resunlt in much greater strain
on the financial resources of the country. On the other hand, extension
of the period mizht hamper the progress of the Nation in all other fields
of aetivity. - Co ' ‘ ‘

4.8. Tt has been recognised that the high incidence of water and
filth-borne diseases in the country are due to lack of adequate and pro-
tected water supply and sanitation facilities. Periodic waves of these
epidemics, not only take a heavy toll of life, but also leave in their wake
& high morbidity and low vitality amongst large sections of the popula-
tion, lowering thereby their productive capacity. It is, therefore, essen-
tial for the Government to decide as to the period within which both the
phases of the programme should be eovered ' and to take action for its
implementation accordingly. The Panel would endorse in this connec-
tiom, the views expressed at the third Public Health Engineers’ Con-
ference in this behalf.

49. A programme conceived on the sbove lines would require major
policy decisions for its implementation. Until this is dome, it will be
necessary to continue work on the Programme under the present limita-
tions as best as possible.



5. MEASURES FOR IMMEDIATE IMPLEMENTATION

5.1. The immediate methods considered necessary to expedite the
Programme under the existing set up are outlined in this chapter while
the major reforms of a more radical ‘character will be dealt with in the
subsequent chapter.

5.2. Change in the Policy of Financial Allotment

5.2.1. It has been explained before that the planning is based on a 5
year term, while the financing is on & year to year basis, Besides, the
procedure adopted results in a belated information to the State Govern-
ments regarding available funds for any year. This leaves the state
public health engineering authority very little time to plan for the
projects, procedure materials and incur the expenditure. In faet the work-
load for the year is restricted to the 'extent of planning possible on their
part and the actual quantity of materials they could procure within a
restricted period. Most of the state public health engineers feel that they
could handle a much larger workload, if they had advance information
about specific allotment forthcoming for each year as they could then
be ready with a larger number of approved projects and also place
advance indents for materials required. In effect, therefore, the allot-
ments at present are made to depend on the limitation on the spend-
ing capacity of the State Departments imposed by the existing proce-
dural drawbacks while normally such allotments should be based on
their optimum spending capacity in the absence of such handicaps.

5.2.2. It has also been explained earlier that there is at present an
acute shortage of proprietary materials required for water supply-and
sanitation projects resulting in a long time-lag between order and deli-
very. The position is specially acute in regard to C.I. pipes and specials.
To get over this difficulty, many of the States have taken to stock-piling
of C.I. pipes and specials from which they divert required quantities to
the projects taken on hand as and when finanecial allotments are made by
the Centre. With an overali shortage of materials in the market, an
initial stock-piling is necessary in order to get over the time-lag and com-
mence the execution of projects with allotted funds. Thereafter, advance
indents should help in procuring the materials in time to be used straight
on the projects, to be taken up. The extent of stock-piling would then be
progressively reduced to the minimum necessary for meeting the un-
certainties in the supply at any time. But many of the State Govern-
ments are building up a continuous reserve stock of pipes not only as a
nmeans of meeting the time-lag between order and delivery, but also as
a possible remedy against the indefinite financial allotments made: from
year to year. Stock-piling can neither be & remedy against indefiniteness
in financial allocations, nor against the timelag between order and
delivery so long as advance indents can be placed against specific schemes
to be taken up. The Panel noticed that the extent of stock-piling with
reference to the actual workload varied from State to State without any
rational basis. This tendeney to build up undue reserve stocks of critical
materials like C.I. pipes and specials could be checked if the existing
procedure for financial allotments is suitably modified.

186
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5.2.3. The Panel hag disr_mssed the subject of financial allotment with
many of the State P.H. Engineers, Administrators and Ministers. There
18 & consensus of opinion that the existing procedure of allocating funds
on year to year basis acts as a self-imposed impediment to the progress
of the Programme and that the only practical solution to speed it up
would be to place the finaneing on a three or at least a two year basis,
This would enable the Centre and the State.Governments to take stock
of the position two or three years in advance for any particular year of
the Plan and announce the decision in regard to the available funds at
least two years in advance of the financial year to which the allotment
relates. It would help the State Government to Plan its programme and
show better out-turn alround.

9.2.4. The method of budgeting on a three year basis, though attempt-
9d successfully in ecertain other countries, may perbaps be difficult of
implementation in our country at the present juneture. This is mainly
due to the pancity of resources and the fluctuations in the availability
of foreign exchange. The Panel, however, does not see any other way
of speeding up the progress of the National Water Supply and Sanita-
tion Programme because of the peculiarity of the problem. The Panel
cannot, therefore, help recommending the adoption of two or three year
budgeting for this programme as a special case. - ° '

53. Change in the Procedural Set-np

5.3 1. The preparatory work required to be done before a scheme
for water supply and sanitation is taken up for planning, as enumerated
earlier, is prolonged and ecumbersome. It should be possible for the State
Governments to reduce to a minimum all procedural delays. In order to
get over other time consuming but avoidable formalities, the States should
fix np priorities for the various schemes and take up the preparatory
work on them well in advance so that they may have 2 number of schemes
on hand ready for implementation as and when opportunity arises. For
this purpose, it is desirable that the State Governments set up a procedure
which will facilitate field investigation and design of projects to be taken
up in advance of the collection of the necessary centage charges from the
cancerned local bodies wherever such collection is likely to cause delay.
It is equally essential for the State Governments to detail special staff
for the advance investigation and preparation of projeets.

5.3.2. It is hardly necessary for the Panel to suggest that the State
Governments should take advance action in regard to land acquisition
proceedings relating to their water supply and sanitation schemes so
that there is no avoidable delay in the execution of the component works
of the schemes. Such delays were noticed by the Panel during the study.

5.3.3. Similarly delay in getting permission from other anthoritics
of the Government or statutory bodies to take pipe lines and sewers
through their lands can be avoided through timely action and greater
liaison among the various Depariments.

5.34. It was reported that inter-State sales tax at the rate of 7% was
charged from Corporations and other local bodies while the State Govern-
ments have to pay only 1% on their inter-State purchases. The Panel
sees no justification for this difference in the levy of inter-State sales
tax. Nearly two-third of the expenditure on water supply and sanitation
scheme is on pipes which the local bodies and municipalities in most of
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the States have to purchase from outside their own States. The levy of
a higher rate of sales tax would unnecessarily inflate the cost of water
supply and sanitation schemes. This is an unnecessary hardship imposed
on lecal bodies. The Panel would strongly recommend that this should
be reconsidered by the Government and the disparity in the levy of sales.
tax removed. ' '

5.4. Speeding of Scrutiny at Different Levels

54.1 The Panel has come across criticism from some of the States
that the existing procedure for serutiny and approval by the Central
Ilcalth Ministry, of plans and estimates sent up by the States, causes
considerable delay and duplication of work. Some entertained the
opinion that such serutiny by the Centre was not necessary as the State
Public Ilealth Engineering ageney was, according to them, competent
to design and execufe the schemes without ontside help. The Panel
noticed that some of the States had proceeded with the exeeution of a
number of schemes withont submitting details thereof for approval by
the Central Health Ministry.

5.4.2. After studying the details of the projcets in progress in
different States, the Panel is convinced that Serutiny by the C.P.I.E.O.
is necessary until independent P.H.E, Departments with {rained and
qualified staff get established in the States. Codes of Practice for the
planning, execution, operation and maintenance of P.H.E. works, are
framed and adopted and consulting P.H.E. Engineers start playing an
effective role. ' :

5.4.3. The I’anel is anxious, however, that any delays which now
orcur in the process of submission of schemes and their approval by the
Ilealth Ministry should be reduced to the minimum, if not altogether
avoided. Much of the delay was due to the concerned departments in
the States submitting their Schemes without complete details and ex-
planatory reports. The appendix V shows the special form in which
details of the Schemes are to be submitted to the eentre. This was for-
mulated in the P.H.E. conference as early as September, 1955. The Panel,
however, was informed that this form was not being adopted by wany
of the States resulting in revision of Schemes and consequent delay in
their approval. The Panel ‘would Tecommend that the concerned agency
in the States should invariably furnish the details prescribed in the
form to avoid unnecessary duplication of work and delay.

5.4.4. It would appear that affer the techuical scrutiny by the
C.P.H.E.Q,, the Ministry of Health takes some time to accord-adminis-
trative approval after consultation with the Finance Ministry and Plan-
ning Commission, where necessary. Here again, delays could be mini-
mised if the anthorities concerned furnish full and complete information
in regard to the number of schemes in progress, the expected load of
spillover schemes and similar details which the Health Ministry seem to
require before they could accord final approval. The Panel, would how-
ever, suggest that the Health Ministry may axplore ways and means of
cutting short existing procedural delays and speeding wup approval of
schemes. '

5.5. Rationalisation of Centage Charges

5.5.1. The scales of departmental charges levied by State Govern-
ments for investigation, design and execution of schemes for local bodies
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vary widely. The Panel cannot understand the rationale behind such a
wide variation. ' It would recommend that an analytical study should be
made of the actual expenditure incurred by the Government Departments
on t_he various schemes planned and executed by them on behalf of local
bodies so that such charges may be levied on rational lines. Obviously,
the charges should be so adjusted that the Government does not make
any profit. -

53.2. It is quite likely that where local bodics begin to cutrust their
schemes to pri.vate Consulting Engineers in coming years, they may be
atl_ble ff::iolget their work done at comparatively cheaper rates in a4 competi-

ive field."’ ' )

9.6. Organisational Reform

5.6.1. Some of the State[Governments, as already pointed out have:

not set up a separate department for Public Health Engineering as they-
consider the work load doés not warrant such a step. Some question the-
very need for a separate Public Health Engineering Department as they
feel that the P.W.D. itself is competent to handle such works. The-
"Panel need hardly labour the point that for the efficient and economic
planning, design }and execution of Water Supply and Sanitation Schemes
specially trained and qualified personmel is & sine qua non. This is not
pessible unless a separate department is set up in each State which could
attract and retain the pick of men. Admittedly, the volume of work yet
to be done in this field is of great magnitude involving huge expenditure,
Water Supply and Sanitation Projects for communities constitute a per-
petual work load. It, therefore, becomes all the more important for
State Governments to pay particular attention to this aspeet and set "y
an independent department, where they have not done so. Any State
which does not equip itself with a properly organised and competent
department is bound to Iag behind those which are better organised for
the purpose.

5.6.2. With the setting up of Public Health Engineering Department
in each State, there is also the necessity of provincialising the cadre of
municipal engineers and making it integral with the Public Health Engi-
heering Department. This will ensure interchangeability and eontinuity
of experience of personnel in all aspects of water supply and sanitation,
works. There is a growing tendency to divorce design from execution
and operation. This is hardly conducive to the- efficiency of the person-
nel or of plant operation. The panel has, therefore, to lay strong
emphasis on the need for continmity of experience in the mtegrated_ﬁcld
of design, execution and maintenance of works. This can be achieved
only by setting up of a separate Public Health Engineering Department
with the Municipal Engineering Service integrated as a part thereof.

5.7. Training of Personnel

57.1. The training of public health engineering personnel in an in-
creasing measure in future years should also receive adequate attention.
When all the States fall in line with the idea of creating and ios.termg a
self-contained Public Health Engineering Department, they will need
an increasing number of technical men in different categories. The facili-
ties af present provided for Post-gradvate Stndies and for short-term
courses in Public Health Engineering at Caleutta, Madras and Roorkee
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should suffice to meet the immediate needs. It may be necessary to
-augment the strength of those institutions as well as to start new onrs at
other regional centres, as and when the demand for training increases.

5.7.2. It is also desirable to arrange for refresher courses to the diffe-
rent grades of in-service-personnel at suitable centres in the States.

The ’anel would here draw special attention to the fact that quite
a large number of subordinate technical personnel are employed at the
block level in the implementation of the National Water Supply and
Sanitation Works under the C.D. and L.D. Programmes, 1t is essential
to institute a training programme for all these personnel, to include short-
iterm training courses and refresher courses as well as seminars at regional
training centres where fundamental knowledge on the design and main-
tenanee aspects of Public Health Engineering could be imparted to them.
The Panel has elsewhere referred to the need for all such personne] work-
ing under the technical control of the P.H.E. Department of the State
for securing better efficiency and co-ordination. The training in publie

.health engineering as proposed above, will facilitate such an overall
technical control.

5.7.3. The Panel would suggest the formation of a National- Water
and Sewage Works Association which ecould act as common forum for
free exchange of ideas on the problems met with in the operation and main-
tenance of water treatment and sewage disposal works. Frequent semi-
nars of different grades of operators could be profitably lield in various
Tegions. The Panel is confident that this step wonld go a long way in
;promoting free and faster exchange of ideas which could be of great help

to the successful and economie operation and maintenance of costly
-plants. -

5.7.4. The Health Ministry has been organising a conference of public
health engineers for some years. So far three such conferences have been
held. Such conferences have proved to be invaluable to Engineers in
Tunderstandimg the problems of one another and coming to fruitful con-
-clnsions on several issues which have a bearing on the successful imple-
mentation of the schemes conceived in the Plan. The Panel would recom-
mend that the conference should be open to Public Health Engineers in
the field of manufacture of equipments needed for water supply and
-sanitation projects, and also Public Health Engineers in contracting
firms engaged on the execution of such works. An exhibition of different
materials and equipraent used for water supply and sanitation projeets
«can also be profitably arranged at the time of the conference. The Panel
would strongly recommend the holding of this conference more frequently,
at least once a year. '

5.7.5. With thd increasing number of water supply and sewerage
installations coming into existence there is an imperative need to train
plant operators of different grades to take charge of the operation and
maintenance of all such costly installations. It would also be necessary
to standardise their qualifications and training to bring them under a
National Certificate Scheme. The Ministry of Health should initiate the
necessary measures in this behalf in consultation with State Governments.

5.8. Need for a Common Code of Practice

5.8.1. The Panel has elsewhere referred to the diversity of design
eriteria and standards now followed by different States. A common code
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of practice laying down standards and specifications for design and exe-
cution of Public Health Engineering Works in the eountry is now an
imperative'need. The lack of such a code is acting as a perious handicap
to the progress of public health enginecering. The Panel was concerned
to note that several types of water treatment plants are being installed
for a number of schemes under the Programme without any uniform or
effective standards or specifications being laid down or enforced in regard
to their operation and maintenance for satisfactory results. With an
inereasing tempo of work in the future years it is no longer advisable to
postpone the compilation of Code of Practice for the guidance of Publie
Heslth Engineers. ' ’ 1

5.82. A start in this direction has zlready been made by the Com-
mittee set up for the purpose by the Ministry of Health. But much work
is yet to be done. As the members of the Committee are constantly pre-
occupied with their own official duties, it is necessary to detail a Special
Officer for the initial collection and compilation of details for the consi.
deration of the Committee. ‘This step, the Panel feels, could expedite
the finalisation of the Code. "~ - <

5.9. Importance of ResearckL

5.9.1. With the growth and development of Public Health Engi-
neering in the country, research on all problems connected with it, both
in the applied and fundamental fields, is assuming importance. Continu-
ous vigilance must be exercised to avail the benefits of such research in
improving the techniques of design, execntion and maintenance of publie
health engineering works in the rural, urban and industrial fields. A
Central Public Health Enginecring Research Institute has already started
functioning at Nagpur under the C.S.I.LR. The Institute is exploring
the field for research in Public Health Engineering both on immediate
problems and on long range issues so that it could keep abreast of the
needs and kelp in achieving economy with efficiency in all water works
and waste disposal installations. i .

5.9.2. Public Health Engineering in the country is still in its infancy.
Engineers, therefore, mostly depend on the equipment manufacturers
even in regard to fundamental design factors relating to water and
sewage treatment plants. Often, the practice and procedure obtaining
in foreign countries is being adopted without any appreciation of the
modifications which may be dictated by local factory and conditions.
There is a great need for immediate research in regard to the pre-condi-
tioning and filtration of drinking water and the preliminary and
secondary treatment of sewage and industrial wastes, so that rational
design eriteria could be evolved for future adoption. The Panel feels
that it should be possible to re-model many of the existing water treat-
ment plants at a small cost to make them yicld better and large gqnantity
of filtrate and thereby save a much larger capital investment which would
be otherwise necessary in putting np additional filter plants. The Panel
understands that the CP.H.ER.L. has been able to adopt this ecourse
successfully in the case of Nagpur Water Works. Experiments directed
towards such immediate problems are bound to yield gond dividends not
only in the more efficient npkeep and maintenance of existing plants, hut

“also in expanding them at minimum cost.
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5.9.3. The Panel would also stress the need for putting up a pilot
plant whenever big schemes are envisaged. The pilot plant ean be cons-
tructed in colluboration with the C.P.H.E.R.I. and can be made a part of
.the whole scheme. This would enable the authorities concerned to get all
necessary data for the design, construction and maintenance of the nain
plant in a wore economical and efficient way. .

5.9.4. The Panel wants to draw special attention to the vital and
important role that waste stabilisation ponds could play in the develop-
ment of the sanitation schemes for most of the urban and rural areas in
the country. The data so far available from waste stabilisation ponds
in operation in the U.S.A. and elsewhere indicate that this method of
disposal of community wastes is very well suited to this country and could
be adopted with advantage on a large seale. IHere again, it is worthwhile
to continue research to gein additional data and to decide on the best
method and procedure for applying this ‘‘poor man’s .remedy’’ for .
.senage treatment and  disposal. With a ‘well operated stabilisation
pond, a community can even recover protein value from the algae for pro-
fitable use. It is gratifying to note that some pilot plants put up in the
country are giving satisfactory results. The Panel attaches great import-
ance to this subjeet and recommends that work on this must be intensified
in the C.P.ILE.R.L . T P PR

5.9.5. Tt will be to the advantage of the public health engineering
agencies at the State and local levels as also in the private sector to keep
in close touch with the Research Institute, refer their problems and
benefit by the research woik carried therein. The C P.H.E.Q. could well
act as a liaison ageney in this direction 'and help in translating the resnlts
-of research into actual practice in the field. For this purpose, it is neces-
sary that Public Health Engineering Department in each State sets up
special division or unit to deal with research problems and keep a close
linison with the CP.H E.R.I. and the C.P.HE.Q.

© 5.9.6. To foster research work on all these vital problems of Public
ITealth Engineering, the Panel would recommend that sufficient amount
of money must be earmarked for operational research. It is relevant to
point out that the National Building Couneil, in 1957 took a similar step
in recommending that 1% of the Housing Budget be earmarked for ex
perimental housing. -

5.10. The Role of the C.P.H.E.O,

5.10.L. The C.P.HL.E.O. under the Ministry of Health will have a
.continuing and_jmportant role to play in the future development of
Public Health Engineering in the country. In the initial stages, it will
have to assist those State Public Health Engineering Departments where
there is no separate well established organisation or where such organi-
sation has been recently set up, for technical scrutiny, guidanee and
leadership in promoting water supply and sanitation schemes. When the
State Public Health Engineering Departments are fully established with
adequate qualified and trained personnel and when approved Consulting
Public Health Engineers also come into the field, the technical serutin:;r

.of projects would gradually devolve from the CP.HE.Q. to the State
Public Iealth Enginecring Departments. It will then be necessary for
the CP.HE.O. to gct as a co-ordinating agency between the different
State Departments, establish standard procedures and specifications for

: adoption in the country, and faeilitate frequent and free exchange of
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ideas between the States and the Centre as well as Public Health Engi-
‘neers in the private sestor. The C.P.H.E.O. will continue to play an
important role in'collaborating with C.P.H.ER.I. research abreast of
‘the needs, and evolving improved methods of technique in the design and
-operation of Public Ilealth Engineering works. In due course, wlien
water supply and sanitation projects are well under way, the C.P.ILE.O.
will have to perform the mor¢ comprehensive functions relating to En-
vironoment Ilygiene now under the purview of the Iealth (Medical)
Agencies. Service 4nd leadership by the C.P.H.E.O. under thed Ministry
of Uealth will be continuing need for the growth and developnient of
Public ITealth Engineering in the country.

5.10.2. In view of the responsibilities the C.P.ILE.Q. hiag to shoul-
«der, it is essential that its status should be elevated, and the head of the
‘Organisation should enjoy at least the same status as that of the Chief
Engineers in the Central Government. This is all the more necessary as
he has to vet the sehemes prepared by the Chief Engineers of the Ntate
Public Health YEngineering Organisations. Ile should work as adviser to
the Union Ministry of Ilealth and without being subordinate to the Direc-
tor General of Health Services It may be pomnted out that as far back
-as 1949, the Environmental Hygiene Committee made a similar recom-
mendation vide page—130 of their report. It may also be mentioned
‘that thé T.C.M. Team of Public Ilealth Engineers invited by the Ministry
w0f" Health have also strongly recommended the upgrading of the
CP.H.E.O. on a basis parallel to that of the Public Health Medical
Services.

5.10.3. The Panel would also recommend in this connection that the
personnel of the C.P.H.E.O. should be periodically interchanged with the
State Public Health Engineering Officers in order to promote a better
understanding of each other’s view ‘points which is essential for construe-
tive critical analysis and speedy disposal of work. This will be facili-
tated if, in future, some of the vacancies in the C.P.H.E.Q. are filled by
-officers drawn from States on deputation.

5.11. Need for Stepping up Production of Essential Materials

5.11.1. Tt is recognised that Cast Iron pipes are in short supply in
“the country and this is the main reason for the delay in the progress of
many of the schemes. It would appear that of late the position has im-
-proved in regard to the supply of the larger size pipes—of 18” dia. and
above. But Lhe position continues to be critical in regard to the smaller
pipe sizes ranging frém 3” to 18~ dia. and it is these smaller sizes which
are in great need for majority of the water supply projects in progress.
The Panel feels that there is an imperative need for stepping up the pro-
duction of C.I. pipes particularly of the smaller gizes so that schemes are
not held up unduly for want of such pipes. Till recently there were only
2 firms manufacturing C.I. and spun iron pipes in the country. Yect
another firm has begun the manufacture of spun iron pipes recently a:gd
it is expected a few more firms will also come into this field. This \ynll
no doubt step up the production of C.I. pipes, but side by side, attention
should also be paid to step up the manufacture of C.I. specials which are
also equally essential. At present, many of the State Public Health
Engineers are compelled to procure their requirements of C.I. specials
from local foundries to supplement the supplies they get from the ac-
-eredited manufacturers. There is need for a coordination of efforts in
‘the entire field of manufacture of C.I. Pipes and specials.
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5.11.2. With several agencies coming up in the field of manufacture
of C.I. pipes and speciyls, there is & greater meed for establishing proper
standards and 8pec1hcat10ns to ensure uwniformity in the quahty of the
finished products.

© 5,11.8, The Pancl understands that there is an mcreasmg ra.te of
self-sufficiency in regard to the production of G. I. pipes and fittings in
the country. But there is a need to ensure better and uniform quality
in the interests of better water works practice.

5.11.4. It is also encouraging that the C.I. Sluice valves ate already
being manufactured by a number of firms in the country. Unfortunately,
however, there is no uniformity in the quality of the product turned over
by the dxfferent agencies. It is necessary to ensure that sluice valves
used in the schemes conform to standard water works quality and satisfy,
a rigorous specification to ensure robustness in manufacture and trouble-
free service over a long period. -

5.11.5. House-hold water meters are essential for every well managed
water works undertaking. Till recently water  meters had to be mostly
imported. The Panel was gratified to note that the Government factory
in Lucknow has made a good start in the manufacture of these meters
and that similar meter manufacturing , companies are expected to start
production of meters soon. Water-meter industry has great future in the
country since cvery built up house in every urban area is expected to
have a meter connection as part and parcel of the water supply scheme
of the town. It is essential therefore that even at the start the water-meter
industry is built ap and promoted on efficient lines in order to get meters
of zood quality at reasonable cost.

-

5.11.6. Chlorinating equipments of the small,” medium, and large
sizes will have to play a vital role in ensuring the safety of water supply
system all over the country in the coming years. They are needed both
for rural and urban schemes. A cheap, durable, ~foolproof device for
chlorinating rural water supply is a sine qua non, Many of the devices
which have been put in a few of the rural water supply schemes have
gone out of repair because of the lack of sturdiness in construction. In
urban water supply installations, we have to depend mostly on imported
equipments at present for the purpose. Even so, they do not receive
the care and attention required in their daily operation due to lack of
trained personnel or other reasons. The communities do not thus get the
full value of the money invested for such costly equipments. There is
not only a great need for the production of simple, cheap and utilitarian
device for chlorination suited to the different sizes of water works instal-
lations, but also for a continuous follow-up and check-up service of all
chlorinators so installed.

5.11.7. The manufacture of electric motors and pumps required for
water works is making a steady progress in the country. The production
of suitable types of pump sefs could be placed, on a more satlsfactory
basis throuch. a greater coordination of efforts among the agencies in-
volved An overall assessment of the needs in the coming years will also
help in planning the produchon programme on a reahstlc basis, as it
would place their actlvmes to the better advantage of the water works
needs of the country. -
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5.11.8 The manufacture of sewage pump-sets in the country is how-
-ever, in its infant stage. This may be partly due to the fact that the
-demand at present for sewage pumps in the market is few and far bet-
weer: and the range of sizes is too great. With a greater number of
.sewerage systems being taken up in the Third Plan, the need for sewage
pump-scts will automatically increase which would give a fillip to this
industry. There is a concurrent need for laying down proper standards
and specifications for such pump-sets.

5.11.9. The special equipment required for water and sewage treat-
-ment plants are being manufactured exclusively by the few firms specialis-
ing in this line., In recent years, they have begun manufacturing such
+equipments mostly from indigenous material, importing only the barest
minimum. When water and secwage freaiment plants find a wider fleld
-of application in the coming years, it should be possible for Public
Ilealth Engineers to standardise the details for such equipment so that
their manufacture ceases to be a monopoly and their prices brought down
-to a reasonable level. Here again, the standardisation of all equipment
. in the field of water and sewage treatment is an urgent necessity.
5.11.10. When manufacturing firms start the production of the seve-
ral essential materials required for water works and sewage installations
.as indicated above, it should be possible simultaneously to produce in the
country all other miseellaneons requirements in the field such as venturi
meters, air valves, flow regulators, special kinds of pressure valves ete,
.All activities in this direction in the public and private sectors could be
properly regulated if a total assessment of the future needs is made by
:a competent anthority and approximate forecast is given for the benefit
of the industry as a whole. .

5.11.11. The Panel is making a special reference to the need for a
-cheap, simple, robust and foolproof type of pump sunited for rural water
supplies in the country. In fact, the very success of the mechanisation
-of rural water supply in the country depends on the satisfactory quality
of the pump-set that can be produced and installed.

5.11.12, Finally, it is necessary to mention about the urgency for and
-the importance of the production of certain chemicals used in water
works practice. Chlorination is universally adopted in all urban and
rural water supply schemes. Production, storage, tramsport, handling
and application of chlorine would require special and careful attention.
“Equipment should be so designed that each phase of the operation is made
.cheap, easy and free from all risks. The nature of the chemical ts b
used for chlorinating rural and urban water supplies would also have

to be standardised to suit the magnitude of the different installations.
‘Special standards and specifications will have to be drawn up to ensure
the success of the entire operation at all stages.

5.11.13. In most of the urban water treatment plants, the p_re-wndi-
-tioning of water prior to filtration would require chemical dosing and
coagulation with an appropriate chemieal to suit the particular’charac-
teristics of the raw water. Other chemicals not being easily available,
.alum is being used universally for the purpose. The quality of this
material too is widely varying. In many cases, alternative chemicals
would be cheaper and more effective depending on the quality of raw
-water. There is a large field for the production, storage and distribution

L/BH4TPC—i
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of chemicals used in water treatment plants. An assessment of the
future needs in this field again would be necessary in order to stimulate
and channelise the entire industry on proper lines.

5.12. Proper Choice of Materials _

5.12.1. Side by side with the need for stepping up production of
material required for water and sewerage works, there is considerable
scope for effecting economy in the cost of the schemes by selecting the
type of material to suit the purpose. The Panel abserved that even in
simple types of rural water supply schemes, ‘B’ Class Cast Iron pipes
are being used where spun concrete or asbestos cement pressure pipes
would have been a cheaper alternative, and would have also released
critical Cast Iron pipes for better use elsewhere. The hydraulic pres-
sures in rural distribution systems are not high and should therefore per-
mit the use of pipes of cheaper material on a larger scale. The Panel
considers that this aspect of the problem deserves special attention of the
Public Health Engineers in charge of rural programmes.

5.12.2. Even in regard to urban water supply system, most often,
Cast Iron pipes of ‘B’ Class, which is the lowest class manufactured at
present, are used even where the hydraulic pressures in the distribution
system are low. A lower class of pipe suitable for such a purpose should
be manufactured. In the mean time, economy is possible by the .judi-
cious use of spun concrete pipes wherever possible, releasing €ast Iron
pipes for more profitable use elsewhere.

5.12.3. Steel pipes are not in popular use in wafer works practice
except in special cases. Hume steel pipes are used freely in some of the
States in place of the Cast Iron pipes both in water supply and sewer
works. A special protective coating is’ necessary in the case of steel
pipes used in aggressive soils, Certain soils, again, are unsuitable for
laying hume steel pipes. Spun concrete pipes have to be used with,
cirecumspection in sewer works as they are liable to disintegrate under
certain conditions. For this reason, stone-ware pipes and -in-situ brick-

work, are freely used in all sewer works in preference to other pipe
materials. -

5.124. Because of these various factors, the Public Health Engineer
most often chooses to use C.I. pipes wherever possible irrespective of its
comparatively higher cost. There is an urgent need for evaluating the
comparative utility, merits and demerits as between spun concrete, hume
steel and steel pipes and for laying down standards in regard to their
manufacture and use in water and sewer works.

5.12.5. The Panel considers that there is a good future for pre-
stressed concrete pipes in all urban water supply and sewerage projects.
These pipes cost less than C.I. pipes in the higher range of sizes. Their
use would enable the conservation and diversion of Cast Iron for manu-
facture of the smaller sizes which are very much short in supply.

For the manufacture of pre-stressed conerete pipes in the counntry,
however, import of high tensile steel will be pecessary until it can be
manufactured in the country. The production of prestressed conerete
pipes required for water supply and sewerage projects merits immediate
attention even if it shonld necessitate the import of high tensile steel for
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some initial period. The economy resulting from the use of prestressed

concrete pipes in the place of Cast Tron would compensate for.the foreign
exchange involved.

5.12.6. The Panel understands that Prof. Nervi who has developed
his own system of pre-stressing pipes has given the right to adopt his
patent to the Government of India free of cost. There are other patents
in force, both in the Continent and in the U.S.A, It is desirable that
every encouragement is given for the manufacture of prestressed con-

crete pipes in the country, after laying down suitable standards and
specifications in this behalf.

5.13. Operation and Maintenance of Bchemes
5.13.1. Collection of Data from Existing Plants

It has been mentioned earlier that the maintenance of water and
scwage treatment plants did not receive that careful attention as lit should,
Logging of daily resnlts were not done in most of the cases and in a few
vases where results were recorded, no systematic procedure was followed,
Careful collection of data regarding the daily performance of all existing
plants would be very valuable in designing future expansions of the
plants and in building new ones elsewhere. This aspect of the problem
deserves serious consideration.

. 5.13.2. Building nup of Load of Water SBupply and Sewerage S8chemes

The Panel has noticed that the load build up (increase of water and
sewer connections) is 'very slow on most of the water supply and drainage
schemes which naturally affects their economic and efficient fun-:tion-
ing. The Panel, in this connection, would suggest that the Jocal bodies
should take steps to impose water and drainage tax where they have not
done so, and strictly collect the same. This would act as an incentive for
the house owner to take connections quickly.

5.14. Civil Structures in Water Supply and Sanitation S8chemes

5.14.1. As mentioned earlier, the buildings put up in connection with
water supply schemes have not in many cases, been designed economically,

In certain cases, elaborate buildings have been put up where they
are unnecessary. In one case, costly northlight roofing has been pro-
vided-and what was more it was facing west. The Panel would like to
emphasise the need for effecting maximum economy in buildings con-
nected with water supply and sanitation schemes.

5.14.2. Tt is not necessary everywhere to have roofing over the filters.
Tn temperate climate, it is the practice to have the filters in open air.
Roofing is restricted only to the control area. ‘The Engineers incharge
of Public Health Engineering Works should use discretion in designing
civil structures. .



6. LONG RANGE REFORMS
G.1. Pattern of Financing

6.1.1. The Panel has advisedly set out the foregoing as measures for
immediate implementation wunder the current Plans. These, however,
cannot achieve the completion of the entire programme—urban and rural
—within any foreseeable time. It is therefore mnecessary to explore
alternative ways and means for acdelerating the pace of progress so that
the Nation’s Health can be placed on a satisfactory footing without
avoidable delay, Such acceleration is possible only if substantially
bigger allotments than hitherto are made in ‘the succeeding Five Year
Plans. In an earlier Chapter, the Panel has indicated that an yearly
allotment of the order of Rs. 56 crores would be needed if all urban and
rural schemes are fo be completed in a period of 25 and 15 years respeec-
tively. Obviously an allotment of such magnitide may not find a place
in the Five Year Plans under the present context, It therefore becomes
imperative to make a radical departure from the emstmg methods of
financing such essential schemes.

6.1.2. If the Central and the State Governments cannot find the money
on any adequate scale to complete the entire programme within a reason-
able period, the question arises as to how far it is practicable for them
to continue to act as financiers for local bodies in this behalf.

6.1.3. It is the local bodies who play & pivotal role in the implementa-
tion of Water Supply and Sanitation Schemes. The responsibility and the
initiative for promoting a scheme, formulating proposals therefor, getting
them implemented and operating the completed schemes, with repairs,
replacements, and renewals through the years rests primarily on the
local bodies concerned. The method of finaneing these schemes must be
such that it would enable the local bodies to shounlder this initial and con-

tinuing responsibility in a satisfactory manner. ,

6.1.4. An irrigation or an electricity project brings benefit to the
population at large, and to that extent it may quahfy for being promoted
as a State undertaking, with finances found from the State or the Central
exchequer, and with revenues realised from the beneficiaries at large.
But a water supply or a sewerage system for a partieular wurban nnit,
benefits the local population solely, and the burden—ﬁnancml and other-
wise thereof falls exclusively on them.

6.1.5. Unfortunately, local bodies under the present set-up are
seldom in a position to undertake such costly schemes from their own
sresources. They seem to be saddled with duties and responsibilities
beyond their financial capacity. Their only main source of income from
the property tax is inelastic while their expenditure i8 ever on the in-
crease. Moreover, the pattern of financing hitherto adopted, for imple-
menting urban water supply and sewerage projects, has established a
convention that, without substantial grant-in-zid from the State Govern-
ment, local bodies could never hope to have their water supply or sewer-
age schemes installed. Completed schemes have been handed over to loeal

28
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bodies concerned for day-to-day management and maintenance, without
any attempt to place the installations on a sound and self-supporting
basis. Local bodies have been looking upon these schemes as partial
gifts from the Government, and there has been no incentive to make them
remunerative and self-paying for future improvements and expansions.
The problem did not assume any magnitude so long as water supply and
sewerage schemes in the country were relegated to the background, and any
progress attempted in this direction was haphazard and spasmodie.

6.1.6. Usually, under the present pattern of financing urban schemes,
many a local-body finds itself unable to pay the annuity and interest
charges on the capital ‘loans borrowed for installing the schemes. Hence
the need for the State Government to step in and make an out-right
grant-in-aid towards such part of the capital outlay as the local body
cannot repay from its own resources. The quantum of such assistance
varies from State to State. It is only in two or three States that the
local body -is obliged to implement its water supply system from its own
resources entirely, without any grant from the State Government. But
an urban sewerage system nevertheless requires subsidy from thé Govern-
ment.

6.1.7. The installation of a water supply scheme in any urban area
makes a sewerage scheme for that area inescapable. Without the sewer-
age scheme as a complement, the urban area may be said to have eseaped
water borne diseases only to face accentuated insanitation and diseases
resulting therefrom. For this reason, local bodies will have to provide
a sewerage system side by side with water supply. To enable them to do
80, it is necessary to treat water supply and sanitation schemes as combined
utility projects, financed on a common basis. The financial advantages
accruing to the community from suech projects should be evaluated on a-
tealistic hasis.

6.1.8. .The invisible benefits of a water supply scheme, namely immuni-
ty from water borne diseases, is universally recognised; but its monetary
equivalent as reflected in the well being of the ecommunity, a higher man-
power potential, and a reduction in.the medical bills of the individual and
the States, is seldom worked out, much less taken into account. The pro-
vision of a sewerage syslem for a town confers, likewise several indirect
and invisible benefits on the community. It does away with the need for
maintaining an army of people engaged in the unpleasant task of night
soil conservancy, transport and disposal; it eliminates the need to main-
tain long lengths of earthen drains functioning as elongated cess pools all
over the town; it removes the need for maintaining a gang of Publie
Health personnel to oil and spray nuisance spots in the town to mitigate
the mosquito nuisance; it saves a heavy and recurring annual expenditure
on anti-malarial, anti-filarial and anti-mosquito measures. It also reduces
the medical bill of the individual family and reduces the expenditure on
medical bills to the muricipal and State maintained hospitals. All these
benefits mnst be assessed in terms of money values in order to equate the
advantapes which water and sewerage projects confer on the community.

6.1.9. Such a re-assessment of values is not only rational but is neces-
sary in order to view the financial aspects relating to water supply and
sewerage schemes in their proper perspective. The question now arises as
to bow water supply and sewerage systems could be successfully financed
and on » common basis. Some radical re-orientation of ideas is called
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for in dealing with this problem. We could perhaps take a lesson in this
connection from the more advanced countries like the U.S.A. and the U.K.
who, half a century back, were placed more or less in the same pred§ca-
ment as we are today. By a process of elimination of other possible
methods of financing, those countries eventually adopted a progressive
and. self-contained method under which loeal bodies proceeded to raise
loans in the open market to finance their schemes, -and repaid the loans
through the years from the municipal taxes and revenues from the sale
of water, charges on house frontage, sewer bills and like. This method,
by popular acceptance and adoption has subsequently come fo stay and
bas justified itself by the rapidity with which such schemes have been
implemented in the recent decades.

6.1.10. This method however, will call for certain adaptations to suit
the limitation of Jocal finance-in this country. Similar to the fized charges
in the U.8.A. which includes a general tax on the property, our municipal
towns too have fixed charges in the shape of water and drainage tax
forming part of the general property tax. But the rate structure is low
since the rentals reflect, as they must, the comparatively poorer per capita
income of the population. Moreover, a sizeable portion of the population
in our urban towns lives in temporary huts and on pavement not assessable
for any rental value. The taxable proportion of the total population is,
thereby appreciably reduced. Similarly, water revenues by way of sale
of water are confined to that portion of the population which alone can
enjoy the amenity of a house service-connection. All the same, the
scheme has to be designed to supply the entire population uniformly at
the assumed per capita rate of supply. In effect, it is only a part of the
total population which has to pay for installing and maintaining the
water and sewerage facilities for the benefit of the entire population in
urban areas. It is of interest to mnote in this connection that publje
fountains are not wusnal at all in the advanced countries, whereas they

form an essential feature of the distribution system in most of our urban
water supply schemes.

6 111 If, therefore, the schemes are to be made self-supporting, the
cost thereof must have a practical relation to the paying eapacity of the
local population. The only practical way to keep down the cost would be
to design the scheme with minimum standards to start with in regard to
per capita rate of supply and distribution criteria, with provision for
expanding the scheme at later stages as and when the population can
afford it. The eriteria for the standards to be adopted in the initial
stages should not be based on the ideal or the optimum obtaining in more
advanced countries but on the praectical and the minimum which an urban
community can finance with the limited resources st its disposal and which
woeuld fit in with the actual stage of its development in the socio-economie

sphere. Urban sewerage systems would also have to follow the same
pattern of development.

6.1.12. These and similar modifications to suit local conditions will
no doubt be necessary to make this method of finaneing viable. Neverthe-
less, the idea itself is not quite new to this country. A few Corporations
end even Municipalities have been raising loans in the open market to
finance their Publiec Works, But this method has found limited applica-
tion in the field of water supply and .sewerage schemes, presumably
because of the coneept that such facilities should be subsidised by the
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Government. But this concept is now fast changing and the urban
population are clamant for these facilities, and are also wiling to pay
for them. The stress of urban and industrial lLife without these basic
amemties is & compelling factor in this direction. The Panel feels that
this awakening should be mobilised and properly channelised to pro-
mote this new method of financing among the urban masses.

6.1.13. The method of financing and the agency to be set up for the
purpose will have to be patterned to suit local conditions, with special
reference to the inter-relationship between Municipal agencies and State
Governments in the country. The first alternative that suggests itself ja
that the local body eoncerned may itself be empowered to raise a loan in
the market and sell water bonds or debentures for raising the capital
requirements for installing its water supply or sewerage project. The
municipal corporations already enjoy such power to a certam extent. In
fact, the Bombay Corporation is already there as a successful example
in support of this venture,

' 6.1.14. But such a course may not, in most cases, produce fruitful
results. Local bodies in their present status in the country are still in
their formative stages. Their administrative machinery and financial
capacity cannot be said to have been placed on any satisfactory footing
yet. Local administration is inevitably tied up with local polities. It
is only a question of degree between one place and another. In the cir-
cumstances, the success of the entire plan may be jeopardised if each
{ocal body proceeds to act on its own and invite loans from the market
for prosecuting its water supply and sanitation schemes. But, for a long
time yet, and until the common man has been educated into this new line
of approach, it would be necessary in the interest of the success of this
venture that a number of municipalities in a region are given the benefit
of the services of a Regional Statutory Water and Sewage Board which
would act on behalf of these municipalities in the region, taking over
such functions and duties from them as are necessary to work the Plan
t0 suceess.

6.2. Regional Water and Drainage Boards

6.2.1. The functions of this Agency would cover not only the role of
financiers but would also embrace all activities necessary to work the
entire plan as an efficient technical and business venture. The creation
of an independent statutory body or bodies armed with powers to take
over the functions of local bodies relating to the provision of these ameni-
ties would be the first step. Such a statutory body will also infuse confi-
dence in the subseribing public that their investments would be properly
safeguarded.

6.2.2. It is not the intention of the Panel that such a Regional Board
should usurp the powers and functions of the local body in any manner.
The Regidnal Boards, if anything, should be looked upon as the agents
of the several municipalities concerned for the effective and efficient
management of the schemes for and on behalf of the municipalities rather
than act as an independent and superior unit in an administrative
beirarchy. The Panel visualises that the Regional Boards, when invested
with such powers and functions, would employ competent technical
agencies to carry out preliminary surveys and investigations and draw up
estimates and execnte urban schemes within their region. Tkey would
also attend to the efficient maintenance of the schemes.
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6.2.3. The Board will sell protected water in bulk to the local bodies
concerned. It will devolve on the local bodies to arrange for the inter-
nal distribution of supply within their respective areas, collect the water
charges and pay the Regional Boards for the water purchased. If any
paritcular local body -should so desire, the Regional Board could also
attend to the internal distribution of water and collection of water dues.

6.2.4, Like-wise, the Regional Water and Sewage Board would pro-
mote, plan and execute the sewerage project for the entire town, subject
the sewage to proper treatment and sell the effluent for benehcial
farmine at suitable tariffs. The proper maintenance of the sewers with-
in the town should be left to the local body. While the payment for
water consumed would be based on quantity supplied at agreed tariffs,
paymen( for sewer facilities may be based on the number of water
closets and bath-rooms in the house, property frentage and sumlar
factors.

6.2.5. The Panel is conscious of the fact that this idea of running
water supply and sewerage schemes as business ventures through the
agency of Regional Board may take some time to find proper acceptance
among local bodies Ttis refreshing to find that two or three States are al
veady pursuing this line of approach The Panel has to mention Uttar ’ra-
desh in this connection. The Madras Government have also passed an order
to the effect that urban water supply schemes will be financed by the
local bodies as a self-paying proposition without any subsidy as such from
the State Qovernment. The Panel was also gratified to find that this
idea found favourable response from the State Officers and Mmisters with
whom it diseussed the subjeet during its visits. The Chief Ministers of
U.P.,, West Bengal and Mysore were favourably impressed by the Line
of approach for the future progress of urban schemes in the country. The
Third Public Health Engineer’s Conference convened by the Health
Ministry in New Delhi in October, 1958 has also gone into this question
at some length and has expressed itself in its favour.

6.2.6. It may be argued in some quarters that as the State and the
Central Government are raising loans in the open market to finance all
Development Projects included in the Five Year Plans, there may be no
more money available to tap for water supply and sanitation schemes
than what is already assumed to be available and provided for in the
Plans. The Panel is unable to subseribe to this view. Urban population
is getting increasingly insistent for these basic amenities of civie life.
'_I‘hey may not wait indefinitely for years before their schemes could be
implemented with the inadequate allotments made under the Five Year
Plans. The Panel is confident that investors would be able to subseribe
readily and liberally towards a local loan intended for their local ameni-
ties as they would be the immediate beneficiaries. Such investments for
specific local facilities are not likely to affect the' investments from the
general public for the Five Year plans to any appreciable extent. It is
rea:sonable to expect that the felt need for water supply and sewerage
facilities in many of the urban areas would bring in encouraging response
from the local nrban population for the purchase of water bonds or deben-
tures as the only means for securing these amenities in a reasonably short
period. At any rate, it is worthwhile to pursue this line of action to raise
additional funds for water supply and sanitation schemes.
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G.2.7. The Panel has therefore no misgivings on the successful out-
¢nme of such a venture if pursued vigorously by all the States. A certain
amount of initial education, and leadership would be necessary in order
to wean the urban citizen and the local body from their established con-
ventional notions that drinking water should be provided as a partial gift
by the Government. In the initial stages of the development of this method
of approach, the Panel would recommend that Regional Boards may be
set up in sueh of the States and in such areas where the people are already
familiar with this idea. It is understood that loans are advanced by the
Life Insurance Corporation of India for housing projects of State (tovern-
ments ang other agencies. There is no reason why loans could not be
secured similarly for demonstrable remunerative water supply and sani-
tation projects for communities where there is popular support for this
new method of approach.

6.2.8. The Panel understands that the West Bengal Government pro--
pose to set up a Metropolitan Water and Sewage Beard to cater to the
Greater Caleutta area and to include in its purview a number of munici-
palities on either side of the Hoogly. This is a step in the right direction.
and s}lould serve to stimulate similar action by other States.

6.2. The Importance of Organisation _

6.3.1. The pursuit of a new method of financing nurban water supply
and sanitation schemes with Regional Boards set up for the purpose, as.
discussed in the foregoing para, would bring in its wake the problem of
setting up a broad-based: Public Health Engineering Organisation in the
States.

6.3.2. The Pancl has already discussed the imperative need for set-
ting up independeni Public Health Engineering Departments in each
State to get over the existing handicaps in the working of the Plan. With.
the financing of the projeets placed on a sounder footing in future years.
as now visualised, it would be inescapable to build up and expand inde-
pendent self-contained Public Health Engineering Departments in each
State to cope effectively with the expanding volume of activities which
will inevitably fall on the Public Health Engineer. Much of the eriticism.
that is now put forward against the ereation of separate Public Health
Engineering Departments in the States is based on a lack of understand-
ing of the totality of the problem which awaits solution in the ~oming-
years, With an increasing work lead in the coming years, the need for a
separate and independent Publie Health Engineering Department can
no longe= be a question for debate. On the other hand the problem is:
how best could such a Department be ereated and expanded without
further loss of time.

6.3.3. The Panel visnalises that in the initial stages of the working of
the long range Plan with Regional Boards brought into the picture, the
technical work involved in investigating, designing, executing and main--
taining of such schemes within the State would econtinue to fall
on the Public Health Engineering Department of the State. Centaze
charges worked out on a rational basis will be paid bv these Boards for
the services rendered by the Public Health Engineering Department of
the State. The State Department will have to increase and expand its
radre in order to cope with the volume of workload it is ealled upon to
handle by the Regional Boards The State will also have to arrange for
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the recrmitment and training of officers in the different grades to befit
them for their duties and responsibilities under the programme,
6.4. Public Health Engmneering ‘Consnltants

6.4.1. When the momentum under this programme increases progres-
sively in future years with an increasing number of urban schemes coming
up for implementation at an accelerated pace, it may be that the State
Department of Public Ilealth Engineering by itself may not be able to
cope with the increasing demands on its services. Whﬂ} conditions should
have reached such a favourable state of expansion, it is reasonable to
expect that ponsultant Public Health Engine_ers would have also come
jnto the field. By that time the Code of Practice With detailed standards
and specifications would have been laid down- and consulting Public
Health Engineers with their competitive talents should bring in efficiency
and improved techniques in the different aspects of the works. In order
to foster and develop the progressive growth of the consulting engineer-
ing profession, the Panel considers that it is necessary to frame now itself
rules tor registration, Neensing and conduct of business and that the
Union Health Ministry should take action in this behalf.

64.2. Under such a future set up, the Regional Board or Boards
would be in a position to get their schemes also prepared by the consult-
ing Public Health Engineers which could then be got scrutinised by the
State Public Health Engineering aathorities in order to ensure that
correct standards and specifications are being followed. The State Public
Ilealth Engineering Department would thus have to play the dual role
of promoting schemes on their own and exercising a healthy serutiny of
‘the schemes prepared by other agencies.

6.5. Need for a Board for Water Resources and Pollution Control

6.5.1. During the course of the study the Panel came across several
instances where water supply and sanitation schemes have suffered due
to want of adequate co-ordination between various agencies, especially in
regard to the water resources available in the area and the method of its
utilisation. Similarly, there does not also appear to be any control over
the pollution of rivers and other water resources. Disposal of industrial
wastes has not received as mueh attention as it should. In certain cases the
Panel saw crude waste from industries discharged into a water course
without any treatment. Even in cases where there was some system of
treating the waste, it was not done satisfactorily. Mapping of water re-
sources in different parts of the country and laying down policies for its
economic and efficient utilisation is a matter of great importance. Equally

important is the need for effecting adequate control over pollution of water
resources.

6.5.2. River pollution has assumed a disturbing magnitude in indus-
trially advanced countries mainly because of lack of control in the initial
stages. We, in India, are in a comparatively better condition today as we
are in the initial stages of industrialisation. It is necessary for us to draw
lessons from others and try to take precautionary measures in time.

6.5.3. Considering the importance of ihis issue, the Panel would re-
commend the setting up of a Board in each State to survey water resources,
draw policies for its utilisation and take effective measures for controlling
water pollution. The Board should be a broad based one having the re-

presentative of concerned State Departments, local bodies and important
industries in the region.



7. RURAL WATER SUPPLY AND SANITATION

7.1. General Background

7.1.1. Rural water supply faeilities, as mentioned earlier, have been
executed under four different programmes in the Five Year Plans, The
Community Development Programme, Local Development Works and the
Programme: for the Welfare of Backward Classes include provision for
rural water supply and sanitation primarily to supplement the efforts of
the local Communities. The Panel understands that the total expendi-
ture incurred on the rural water supply works under these programmes
during the First and Second Plans is about Rs. 39.25 crores. The scope
of the works carried out under these three programmes relates mostly
to the construction of new wells in areas where there are none and also
renovation of the_existing wells, The Panel understands that there is
no intelligent measure of the physical achievements attained under the
three pregrammes except perhaps what is reflected in the numerical
number of the wells dealt with. Any correct evaluation of the achieve-
ments under the programme must therefore be diffieult.

7.1.2. The National Water Supply and Sanitation Programme, which
is administered by the Ministry of Health, is concerned with those
schemes which require a measure of technical skill on design and construe-
tion. The intention while initiating the Programme was to include in its
purview only such schemes where water supply to groups of villages from
2 eommon source was contemplated. The Programme gives priority to
areas of great water scarcity and areas where water borne (iseases are
cendemic. -133 such schemes estimated to cost Rs. 13.5 crores were ap-
proved during the First Plan period most of which, were continued into
the Second Plan. During the Second Plan, additional 158 schemes esti-
mated to cost Rs. 4.9 crores have been approved. All these schemes cover
some 15,000 villages and the population to be benefited will be roughly
16 millions. -

7.1.3. Although the programme ostensibly included piped water
supply to groups of villages from a single source, it appears that many -
of the States were not alive to this selective aspect of the programme. The
Health Ministry had to approve a large number of rural water supply”
schemes for a total estimated cost of some Rs. 13 cerores towards the clos-
ing stages of the First Plan. A proper and complete check was not possi-
ble at that time. The projects were approved in principle subjeet to de-
tails being submitted for scrutiny in due course but such details were not
furnished by many of the States subsequently. The schemes under imple-
mentation by the several States under the Programme included a variety
of projects such as individual tubewells,’dug, driven or built wells and
the like, along with piped water supply for villages.

7.1.4. A scrutiny by the Central Public Health Engineering Organi-
sation of a number of such schemes furnished by the States brought out
a startling disparity in the per capita cost involved. Admittedly,
geophysical and hydrological conditions vary from place to place, within
the same State and between one State and another. But the Panel learnt
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with surprise that the per capita cost of rural water supply schemes im
progress range from Rs. 5 per head to as much as Rs. 500 per head of the
village population benefited. The Health Ministry had therefore to issue
a cireular letter to all the State Governments drawing their attention to
this disturbing factor and laymng down a directive that, as far as possi--
ble, rural water supply schemes under the Programme should be
limited to,a maximum per capita cost of Rs. 30. The schemes at pre-
sent being tent up for consideration seem to receive closer attention in.
regard to the per capita cost invelved.

7.2. The Programme in the Third Plan

7.2.1. The future of the Rural Water Supply and Sanitation Pro--
gramme under the Third Plan does not seem to be well defined yet.
Tlere is a large volume of opinion among Public Health Engineers and.
Administrators that this Programme should include in its purview not
only the restricted schemes of piped water supply for groups of villages,.
but also the simpler types of tube well and bore wells installed with.
pumps. There is also the opinion held in other quarters that these simplers
types of schemes could be carried out by other agencies in the field under
the other three Programmes., The Panel sees no objection to the execution
of the simpler types of rural water supply systems by the available
agencies in the field under the Commumty Development Programme,,
Leeal Development Works and the Programme for the Welfare of Back-
ward Classes, so long as they include only the construction of simple
wells-dug, driven or built type involving not much of technical skill. But
the Panel considers it essential that the National Water Supply and Sani-
tation Programme should not only include the selective types of supple-
for groups of villages from single source but also rural water supply
schemes which involve engineering skill and experience either in the-
development of the source or in the distribution of the supply and in the
maintenance of the schemes irrespective of whether such schemes pertain:
to individual villages or groups of villages.

7.2.2, Bulk of the work under rural water supply is likely to be entrust--
ed ‘to the other three programmes in the Third Plan. 'I'he Panel would
like to round a note of caution in this connection. Rural Water Sup--
ply facilities have been provided under the four different programmes.
during the First and Second Five Year Plans. But even at this stage,
it 'is not possible to evaluate the actual progress and physical aceom—
plishments under these programmes. Only broad aqsuinptions have-
to be nade in rerard to the total quantum of work so far completed
and the work which awaits accomplishment. This is mainly due to-
the multi_plicjt_v of apencies engaged on the work and a complete lack:
of co-ordination among them. For the future success of the Pro-
gramme and efficiency in its operation, it is necessary to remove such.
avoidable handicaps. The Panel appreciates that rural works of this
pature involve intimate contact with the villager and Maison with the
village tevel workers on the part of the agency promoting these-
schemes. It may not be possible for the Public Health Engineering:
Department of a State to extend its oreanisation independently-
down to the level of the village. Responsive participation by all other
local officers down to the village level would be a necessity to make the
entire programme feasible of operation. It is presumed that the field@
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agencies set up under the Community Developmeitt Programme, Local
Development Works and the Programme for the Welfare ©f Backward
Classes, would have such a structural set up.

7.3. Need for a Unitary Agency

7.3.1. 'There is one essential factor for the success of the entire Pros
;gramme which cannot be ignored viz, the necessity of a single agency and
-administrative machinery exercising unitary control over the entire pro-
.gramme for rural water supply and sanitation in each State to co-ordinate
the activities, regulate the progress and evaluate the programme at all
-stages. The absence of such a unitary agency has not only detracted
from the effieiency of operation but has also made any proper evaluation
-of the results difficult if not impossible. This unitary agency should
work in collaboration with the Public Health Engincering Department
-of each State in order to draw adequate technical supervision and
guidance, The Public Health Engineering Department should take
in its own purview the planning, execution and maintenance of the
more diffieult types of schemes involving, technical skill ang experi-
vence. In regard to simpler types of rural schemes implemented by
the field staff under the community development and local develop-
ment agencies, the Public Health Engineering Department will exercise
overall technieal control and tender counselling service at =all stages
‘through its district officers. Technical guidance would also be afforded
by the issue of suitable type designs and educative technical pamphlets
and manuals for the operation and maintenance of such schemes. Such
an arrangement would facilitate the simultaneous execution of a large
mumber'of rural water supply and sanitation schemes wutilising the services
of all available field staff and the different agencies administering the
programmes. .

7 3.2. It should also be made obligatory on all these agencies to
-furnish consolidated reports to the Public Health Engineering Depart-
-ments of the States setting out all relevant technical and factual data in
regard to the rural schemes that are being taken up and completed from
-time to time. From these reports a comprehensive inventory could be
-made available to the State and Central Governments in regard to the .
nature and method of developinent of the source for any village water
supply; the initial expectations and final details of the source as com-
pleted including quality and quantity of the supplies developed; the esti-
-mated and actual cost of the installation ; the nature of mechanical equip-
ment, the number of people benefited, the agency for the maintenance
:and details of maintenance where necessary. The Public Health Engi-
neering ‘Authority of the State would then be in a position to keep a
vigilant supervisory check over all activities of rural water supply schemes
in each State irrespective of the agencies engaged under the different

programmes.

7.33. The Panel would emphasise that the exclusion of the l.’nblic
Health Engineering Department of the State from the implementation of
rural schemes under the different programmes, will not be eonducive to
economy or efficiency. The State Public Health Engineering D.epart_ment
can participate in the different programmes by loaning officers in suitable
categories to different agencies under each Pro_gramme go that technical
-guidance and supervision would be available in the field at all stages.
"These technical personnel could also help in compiling usefnl statiseal
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data in regard to the schemes handled by the several agencies and make
it possible for the Public Health Engineering Department to keep track
of the progress being made and evaluate the programme from time to
time. Tt would also enable that Department to make a state-wise inven-
tory of all water resources and requirements. The preparation of such
a basic inventory by each State Government of the Rural Water Supply
needs, resources, and forecasts is essential. Two or three States have
made such a total assessment already. Other States must follow suit so
that the programme of work in coming years can be made purposeful and
well planned. It would also be desirable to include in the coming Na-
tional Census operations, collection of comprehensive data on the present
status of rural water supply and sanitation facilities.

7.3.4. The Central Public Health Engineering Organisation under the
Health Ministry could function as the technical coordinating authority
for all the rural water supply schemes which will be administered
by the different Ministries under the four different programmes of the
Third Plan. This would ensure uniformity of standards and procedures
for planning, construction and maintenance.

7.4. Maintenance of Schemes

74.1. It is a distressing experience that many of the completed rural
water supply schemes suffer from bad maintenance or no maintenance.
Any minor defect even in a hand-pump installation throws the villager
into a helpless state driving him to seek temporary alternative unsafe
water supplies. The case is worse where power-driven motors and similar
equipment are provided as 'part of rural water supply schemes. Opinion
is unanimous in all guarters that the maintenance of such schemes poses
a problem which is not yet fully appreciated by the sponsors of such
schemes. The Panel may cite the instance of a major ecomprehensive
scheme for a gronmp of nine villages completed in a State at a cost of
about Rs. 12 lakhs, which though practically completed, was not brought
into operation for a considerable length of time, as the question of res-
ponsibility for its maintenance (financial and otherwise} was pending
solution all the time. Self-help alone inculcates a pride of ownership.
When rural water supply is installed at the cost of the State and Central
Governments, the rural community is apt to expect the Government to
maintain the facility also for their benefit. There is resentment when
something goes wrong and the supply fails. Tt requires a measure of
civic sense and a level of enlightened education before the entire ecom-
munity can be trusted to maintain a complete installation at its own cost
and make a sucecess of the job. The Panel has seen or heard of very few
such satisfactory cases. .

7.4.2. The Panel must specially mention a common defect noticed in
many of the completed rural water supply schemes. It is the provision
of inferior water taps of different types fixed to public stand-posts instead
of a self closing one. Such inferior taps do not give satisfactory service
for long and there is considerable waste of water due to leaky and open
taps. It is false economy to provide cheap and inferior quality, non-self
closing taps particularly in rural schemes where the entire supply is
through public standposts. The Panel would recommend the provision
of self closing taps of robust and approved make for all standposts as
part and pareel of schemes approved by the State and Central Govern-

meouts.
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7.5. Scope and Magnitude of the Problem ahead

7.5.1. There is hardly any authoritative data on which one could
hazard an opinion in regard to the total financizl commitments invelved
in completing all rural water supply schemes of the entire country. The
Third Public Engineers’ Conference attempted to estimate the total cost
of rural water supply including sanitation at Rs. 600 crores. If ouly
minimum _facilities are to be provided in the first instance, this figure
could perhaps be assumed as Rs. 300 crores. The figure may be of the
order of Rs. 200 crores if sanitation facilities are excluded. Even then,
any programme which aims at completing minimum raral water supply
facilities all over the country in the next ten years or so would eall for
an expenditure of the order of Rs. 20 eroras every year. Part of it muy
be shared by the village communities, but its extent and shape will
largely be dictated by local conditions. The magnitude of the Programme
is such that whoever be the field agencies earrying out the works under
different Minisiries, it is necessary that there is a technical co-ordinat-
ing authority both at the Centref and at the State level to help in the
economical and effective implementation of the entire programme. The
C.P.H.E.O. and the State Public Health Engineering Department ghould
be fully utilised in this behalf as explained earlier. The agencies in
charge of the Programmes must pay special attention to the mainten-
ance of the schemes as well. In the case of piped supplies, the issne is
all thg more important and the responsibility for proper maintenance
and management should be fixed even before such schemes
are initiated. Some machinery should be set up in order to
keep a check over all completed schemes and carry out periodical ser-
vicing of mechanical equipment to keep them in working trim.

7.5.2. In this connection the Panel would stress on certain minimum
standards necessary to ensure the safety of.the supply drawn from simple
tvpes of raral wells. Usually wells of the dug or sunk types are left
open to the sky and the users are allowed to draw water from the wells,
with their own ropes and buckets or with a common rope and bucket.
In such cases, even if the gquality of water from the well may be safe,
there is constant risk of pollution of the supply from the users and the
ropes and buckets which they use. A well open to the sky is also liable
to contamination from droppings. Tt is therefore esvential that a well is
invariably covered over and provided with hand-pumps to prevent con-
tamination. The provision of handpumps should therefore be regarded
as an essential aspect of protected water supply in rural areas. The
provision of hand pumps will have to go side by gide with the .education
of the people in the use of hand pumps and in their proper maintenance.
Tt will also be necessary to encourage the manufacture of cheap, fool-
proof and robnst hand pumps for use in the village with standardized
spare parts supplied at cheap rates.

7.5.3. On the guestion of rural sanitation, the Panel feels that it may
take some time for the villager to realize the importance of a watersealed
privy in his house for the healthy living of the village community. The
experimental projects set up by the Ford Foundation at Madras, Cal-
cutta and Delhi as also the W.H.O. Pilot Projects at Trivandrum and
Lucknow are contributing to the finding of a solution to this problem.
The response for water sealed privies has been most encouraging in
Kerala, obviously because of the high percentage of literacy among the
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population. The Panel considers that while the problem of village sanita-
tion should not be lost sight of, one should not force the pace any faster
than the readiness of the villager to accept such facilities. In any case,
the question of rural water supply should receive immediate priority and
the villager trained to receive the concomitant facility of sanitation as
;soon as possible.

/

7.6. Suggested Pattern of Financing Rural Schemes

7.6 1. The Panel would here deal with a major issne relating to the
scope of the rural water supply programme. The benefit of a fifty per-
cent grant-in-aid is now confined to villages with a population up to
5,000 ouly. Any rural or urban unit having a population of 5,000 1s eligi-
ble only for a loan assistance under the programme.

According to the 1951 census, villages with a population range of
6,000 to 20,000 had a total population of about J2.43 million, wherecas
towns with a ponulation exceeding 20,000 had a total popu]atlou of 42.91
million, or roughly the ratio was 3:4. The Panel came across suggestions
from certain quarters that the scope of the rural Programme should be
extended to populations up to the limit of 10,000 at least if not to the
higher figure of 20,000. The Panel does not favour this suggestion.
With the limited funds under the programme, if village communities
with population from 5,000 to 10,000 or 5,000 to 20,000 were also to be
helped with subsidies for their works, it would, to that extent, deny such
facilities being given to a larger number of villages in the population
range below 5,000. This would be a handicap to the smaller villages
which admittedly stand in need of immediate amelioration in regard to
their water scarcity. Moreover, semi-urban units with a population
range of 5,000 to 10,000 or 20,000 would inevitably call for the provision
of a more ‘elaborate system of plped water supply, with a per capita rate
_of not Jess than 15 gallons per day, in order to meeat the minimum demands
“of such semi-urban population on accepted standards. Such supplies can
"hardly be termed ‘rural’ and can hardly qualify for a full grant from the
State and Central Governments. It would make the cost of the pro-
‘'gramme unduly heavy. Communities with a population range of 5,000
_to 20,000 are supposedly to be credited with a certain tmeasure of finan-
_cial capacity to meet their civie needs. The figures of 20,000 has been
“assumed as the limit above which these sami-urban units would opt for
municipual constitutions.

7 6.2. There is, however, an anomaly in the situation. The State
Governments which obtain a loan assistance from the Central Government
"for their urban schemes are prone to distribute such loans to the more
solvent and prosperous Municipalities and@ urban units which have
adequate resources to repay such loans against their water supply schemes.
The smaller urban units in the population range of 5,000 to 20,000 which
do not enjoy the same measure of financial competence, are apt to be
left: behind in the Programme. It is these medium semi-urban villages
which might thus suffer a double disadvantage under the existing pro-
gramme. ;While they do not qualify for a grant-in-aid on the score that
the population exceeds 5,000, they may mot also be in a position to
finance their schemes entlrely from their own resources and repay the
loan therefor. As the proportion of the less fortunate and@ more fortunate
_urban communities is in the ratio of 8 : 4, it is desirable that the scope of
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the National Water Supply and Sanitation Programme is modified in order
to give more equitable opportunities to the urban communities under
the loan disbursements, It is suggested that instead of a total denial
of any grant-in-aid to villages with population above 5,000, the pro-
gramme jmay fnclude 8 25% grant-in-aid for villages or towns with a
population between 5,000 and 20,000. The loan assistance without any
grant-in-aid can be offered as heretofore to urban areas with a popula-
tion exceeding 20,000. Such a proposal would give an element of rationale
in the aid contemplated under the Programme and would approximate
to a slab system of help to the rural, semi-urban and urban populations
in the country. Provision should be made for this purpose in the future
budgets earmiarking funds specifically for these three different catego-
Ties.

L/BHTPC—5
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SUMMARY OF IMPORTANT RECOMMENDATIONS

Serial
No.

Reference
to para

i

Recommendations

1

11

13

i3

52

5-3-1

5-3-2

5-3-4

543

b5-4-4

5-5-1

561

5-8-2

5-7-3

574

5-7-5

The exnisting procedure of allocating funds on & year to year basis and the
belated informatiop to the State Governments regarding avadabiity of
funds for any yoear leave very Little time for the authorities in the States
to plan for the ijecta, to procure materials and menr expenditure, The
only practical solution t0 speed the pace of work would be to place the finan-
ang of this programme on a three or at least two year basw as & specal
case. -

The preparatory work requred to be done before & scheme is taken up for
plannmg 18 prolonged and cumbersome. If should be posmible for the State
Governments to reduce procedural delays, fix wp priorities for various
schemes and take preparatory work on them well in advance, Itis equally
easential for the State Governmenta to detail special staff for the advance
investigation and preparation of projects,

State Governmenta should take advance action in regard to land acquisitton
proceedings relating to water supply and samtation schemes so that there is
no avoidable delay m the execution of component works of the scheme.

Inter-State sales tax at the rate of 79, is charged from the Corperations end
other Local Bodies while the State Governments have to pay only 19%
on their inter-State purchases, Government shounld consider thisand remove
the dispanty in the levy of sales tax,

The concerned sgency 1n the State should furnish detauls of the schemes in the
specific form laad down for the purpose, in order to avoid unnecessary dupli-
cation of work and delay.] -,

The Health§Minisiry may explore ways and means of entting short existing
procedural delays in according sanctions to schemes,

An analytical study should be made of the actual expenditure incurred by
Govemment&gw.ﬂmenta on varicus schemes planned and executed by them
on behalfof | bodies with a view to fiming centage charges on a rational

State Governments should set up & separate Public Health Engineerng
Department where they have not done so.

The cadre of munsipal engineers should be provineishized and integrated with
Publio Health Engineermg Department to ensure interchangeability and
contmnity of experience of personnel in 2ll aspects of water supply and
sanitation works.

It is deeirable to arrange for refresher courses to the different grades of
m-service-personnel at suitable centres in the States.

A National Water and Sewage Works Association should be formed to ack as
common forum for free exchange of ideas on the problems met wath 1n the
operation and mamtenance of water treatment and sewage disposal works,

The Conference of Public Health Engineers should be held at least once a
Fear.

It is neceesary to standardize the qualifications and training of plant op2ra-
tors of different grades in order to bnng them under National Certificate
Scheme. The Ministry of Health should take the necessary measuree in this
behalf 1n consaltation with the State Governmenta.
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SUMMARY OF IMPORTANT RECOMMENDATIONS—contd.

"c!el'ia.\1
No.

Reference
to para

Recommendations

14

15

i

18

19

20

21

22

23

25

28

28

3-8-1

o2

593

6-9-6

5-10-2

5-10-3

5-11-1

6-11 5

5-11-8

5-11-11

5-12-1

5-12-2

5-13-1

5-13-2

A common code of practice laying down standards and specaficationa in deaign
and execution of Public Health Engincerimg Works 1s 8n imperative need.

The Central Public Health Engincering Research Institute may intensify
reacarch work 1n regard to pre-conditiomng and filtration of dunking water
and the prelminary and secondary treatment of sewnge and industrisl
wastes 1n order to evolve rational demgn criteria for future ad -pticn,

There is a need for putting up o pilot plant wherever big schemes are envisag.
ed. The pilot plant can be constructed in collaborotion with the CPHERI as
part of the comprehensmve achemo,

To foster research work on all problems rolating to pubhic health engineering,
sufficient money must be ear-marked for operstional research.

In view of the responsibilities that the Central Public Health Engineering
Organsation has to shoulder, it 18 essential that its status should be elovated
and the head of the Organisation should enjoy at least the same status as that
of the Cluef Engineer mnthe Central Government. .

The personnel of the Central Public Health Engineering Organuation should
be periodically inter-changed with State Publio Health Engpincering officors
1n order to promote better understanding of each other's view pomts,

There s an imperative need for stepping up the production of 0.1, pipea of the
smaller sizes Side by side, nttention should also be paid to step up the mana-
facture of C.I. speciais,

Water meter industry has & great foture in the country. It is essential,
therefore, that it 18 bmit op and promoted on efficient Lines wn order to get
meters of good quahty at reasonable cost.

A cheap and durable foal-proof device for chlorinating rural water supply
should be evolved,

Specin! emphasis is laid on the need for cheap, simple and  robust pump
suited for rural water supplies as the success of a rural water supply scheme
depends upon the quality of the pump iteelf.  *

The hydranhe pressures m the roral dutnbution system are not normslly
high and should therefore permit the use of pipes of cheaper matenal,

A class of pipe lower than the present ‘B’ class should be manufactured in
order to avoid the use of ‘B’ claas pipes everywhere. A judicio's use of spun
concreto pipes wherever possible will release cast won pipes for use
elsewhere, . . pomn

Every encoursgement must be given for the manufacture of pre-stressed
concrote prpes 1n the country after laying down suitable standards and speci-
ficatzons in this behalf. |

Carefual collection of data regarding the dsily performance of all existing °
lants should be enforced as that wonld be very valuable in designing
Futm'a expansions and m bulding new ones elsewhere, The authorities ma;
make properuse of the facilities afforded by the Cantral Publio Hen!tz
Engineering Research Institute for this purpose,

Loeal Bodies should take steps to impose water and drainage tax where
have not done so and stnictly collect the same. Ths would act ag ap
mecentive for the bouse owners to tske connections quickly,
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SUMMARY OF IMPORTANT RECOMMENDATIONS—cenid.

Berisl
No.

Reference
to para ~

Recommendations

29

3l

az

38

37

30

5:14:2

617

6111

8-1-14

6-4-1

8-5-1

7-2-1

7-3-3

7-3-3

7-4-2

7:6-2

The engineers 1n charge of public bealth engineering works should use their
discretion n desgning civil structures with a view to effect manmune
economy.

The installation of water supply scheme in any urban area makes a sew:rage
scheme for that aresa inescapable. It is, therefore, necessary to treat
water supply and samtation schemes as combined utiity projects financed
on & common basis,

/

For making the schemes self-supporting the cost must have a practical rela-
tion to the paying capacity of the local population. A practical way to keep
down the cost wonld be to design schemes with mummum standards to
start with, with provisions for expansion at later stages.

The method of financing and the agency for executing water supply and
sanitation schemes as combned projects will have to be patterned to smt
local conditions, Local Bodues in the present status cannot undertake this job.
It therefore becomes necessary that a number of municipalities .n a region
are given the benefit of the services of & Regional Statutory Water and Sew-
sge Board which would sct on behalf of these munictpalities in the region,
taking over such functions and duties from them as are necessary to work the
Plan to success,

To foster and develop the growth of public health engmeering professio, it
is necessary to frame now itself rules for registration, icencing and conduct
of business The Union Health Ministry should take action in this behalf.

Mapping of water resources in the different parts of the country and lsying
down policies for 1ts economic and efficient utihsation 18 a matter of great
importance, Equally important 1a the need for effecting adequate controk
over pollution of water resources. A broad based Board should be set up
for this purpese in each State, '

The Natiwonal Water Supply and Sanitation Programme should not only
wnclude selective types of supply for groups of villages from a single source but-
also rural water supply schemes which involve engineering skill and experien-

ce ether 1n the development of the source or 1n the distribution of the supply
and its mamntenance.

The Poblic Health Engineering Department of the State should be effectively
associated with the ymplementation of rural schemes under different pro-
grammes, in order to schieve efficiency and ecomomy.

The preparation of basie inventory by each State Government of the rural?
water supply needs, resources and forecasts 18 essential. It will be desrable
tonclude in the coming National Census operations, collection of compre-

:;ﬁmag 0.31!:.: ::e present status of the rural national water supply and

Beli-closing taps of robust and approved make should be provided for all
stand posts as part and parcel of schemes approved by State and Central
Governments, i order to avoid waste of water,

It is desirable that the scope of the National Water Supply and Samitation
Programme is modified in order to give more equitable opportumties to
prbm commumuties under the loan dishursement. The prugramme may
include a 25% of grant-in-md for villages or towns with a population
between fise to twenty thousand. This will give an element of rationale in the
aid contemplated under the Programme and would approximate to s slab
systemrof help to the rural, semi-rural and urban population in the country-
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APPENDIX I
_ (Referred To In Para 1.5)
List of works visited and the persons with whom the Panel had
discussions.
Liet of meetings held Projects studied Persons with whom the panel
had discussiona
1st meeting at Delhi on 17th | Drawing up of the programme. | Secretary, Committee on Plan
and 18th December, 1958. P Projects. Members of the
Buildings Projecta Team.
2nd Meeting at Lucknow, Kan.| Water Supply Scheme of | Dr. Bampumnanand, Chief
pur and Sitapur between | Lucknow. Minister, U.P.
the 18th and 19th February, | Sewerage Scheme of | 8hri Vichtra Narain Sharms,
1659, - Lucknow. Minister Local Bell Govern-
Water Supply BScheme of | ment, U.P,
Kanpur, Shri Shripad, L.A.B., Becre-
Sewero.ge Scheme of Kanpur. hr; Local Self Govmment.

3rd meeting at Ahmedabad
between 13th and 15th
March, 1939.

4th meehui;'t Bangalore and
ween the 16th
and th.h Apnil, 19569,

Water Supply Scheme of
Sitapur, and Village, water
supply under WHO Projects,

Bewerage soheme of Ahmeda.
bad

Groui:ed water supply scheme-
Bhader,and Grouped water
supply scheme Sabarmats,

Water Bupply Scheme of Ban-

Sawerage Scheme of Bangalore.
Water Supply Scheme of
Mysore, saud BSewerage
Scheme of Mysore.

S8hri R. D. Varma, Chief
Engineer, Local Belf Govern-
B‘Ir;nkUK?Roy 8 peri tend
, Superintend-
ing Engineer, Local Self
Government, U.P.
Shri Mussadi Lal, Chief Engl-
neer, Development Board,
Kanpar,

Shri K. M. Kantawala, Muni.
arpal Commussioner. Bhri V.X.
Paranjpye, Buperintending
Engineer, Public Health,

8hri B. D. Jatti, Chief Minis.

ter, .

Bhri T. Subramania, Minister
for Local Belf-Government,
Mysore,

8hn H. M. Channabasappa.

Bhri B. C. Brinivasan, Secre-
tary, L.8.G.

Shri D, K. Srinivasachar, Sec-
retary, P.W.D.

Shri 8. Ganapatby, Chisf En-

ineer General,

8 Hai:rcr!:gmh Cl:liefrnflr;.
ginser ton an o
Health.

8hri K. V. Rao, 8 ten
Engineer, Public Health,

8hriT. K. Rams Rao, Super-
intending Engineer, Water
‘Works. .

8hri M. Wazir Ahmad, Manlci-

| Commissioner, Mysore.
S’g:i B. N. Kengegowda, Pre-
ndent, City Council, Myusore.
Bhri l;l':lnym Chetty, Mayor of

Bhri B-mpltb A gar, City
waﬂ, ore Corpora-
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APPENDIX I—contd.

-

List of \meet.m—gs hetd

. Projects studied

Persons with whom the Panel]
had discnssions

.

\ 6th meeting at Calcutta, Dur-
g:pnr and Darjeeling,
twean 15th to 21st June,

, 1959,

6th meeting at Bombay,
Poona botween 4th and 6th
July, 1959, -

Tth meeting at Delbi on 15th
* January, 1860.

\

Howrash Water Supply Sche.
me.

Howrah Sewerage Scheme,

Caloutta Water Supply Scheme.

Qaloutta Sewerage Scheme.
Water Supply and Sewerage
Scheme of Durgapur.

Water Supply and Drainage
Scheme of the Coke Oven
Plant.

Waste disposal acheme of
1ISCO, Burnpur.

Compoaite Water Supply
Scheme of Coal Mine Area.

Rural Water Supply Schemes
near Bagdogra,

Water Supply Scheme of
Darjeelin

arjecling.

Water Supply Schemes in
Sikia, Pokn and Semana
blocka.

Rural Water Supply Schemes |

of Kahmpong block.

Water Supply Scheme of
Poona Cantt.

Water Supply Scheme of
Poona City.

Tinwara Rural Scheme,
Shaphada Rural Scheme.
Rural Water Supply Scheme of
Khede.

Water Supply Scheme of
Amravata,

~

Isgues arising out of the sewer-
age acheme at Ahmedabad
and the rural water supply
schemes of Bombay.

Dr. B C. Roy, Cluef Minister
West Bepgal,

Dr. A. B. Roy, Mmister for
Health.

Shri P. C Bose, Chief Engi-
neer, Public Hesalth, West
Bengal.

8hn R.X. Ray, I.C 8., Chair~
man, Howrah Municipal Trust.

Shr R. L. Smha, Chairman,
Howrah, Municipality.

Shri 8. Chattery:, Chief Engi-
neer, Howrsh Improvement
Trust.

Shri A. K. Sen, Chief Engineer,
Calentta Corporation.

Shrt M. J. Bhatt, Chief Engi-
neer, Durgapur,

S8hri D. B. Anand, Chief
Engmeer, L.8.G.

Shri P. V. Ganpule, Superin-
tending Engmeer, Public
Health.

Dr. A.N. Khosla, Member,
Planning Commission,

Dr. 8. Seshogiri Rao, Chief,
Health Ihwvision, Planmng
Commussion.
8hri V. K. B. Pillay, Secretary,
Ministry of Health.

Col. Jaswant Singh, Dwector
General of Health Servicea.
Shri M. K. Kuty, Dy. Secre-
tary, Minmstry of Health.

Shn K. 8. Krishnaswamy, Dy.

Director . General (Publio
Health  Eongineering) of
Health Services.
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APPENDIX I contd,

x

' f v
List of meetings held Projects studied “| Persons with whom the Panel
had disoussions

8t.h meeting at Delhi, Patiala | Rural Water Supply Schemel Ch. Burajmal, Minister {for
and Chandigarh between the| atAbul Khorana; Kheowali | P.W.D.

22nd and 25th of February, | and Khetbai. Shri B. B. Vohra, Becretary,
1960, Water Supply Schemes of | B.&AR.

. Dakraba and Fatehpury, in | Shri Balwant Bingh, Chief

Patiala Block. Engineer Publio Health.

9th meeting of the Panel at
.Hyderabad, Madras, Tri-
vandrao, Emsku]am and
Madurai between 4th and
13th of Apnil, 1960. .

Water Supply and Sewerage
Schemes of Secunderabad
and Hyderabad.

Waeter Supply Schemes of
Mnadras Co tion.

Sewerage Scheme of Madras

ration.

WH Project for Rural Wa-
ter Supply Tnivandrum.

‘Water Supply Scheme of Tri-
vandrum Caty.

Water Supply Scheme of
Alleppy.

Water Supply and Bewerage
Scheme of Emakulam.

Water Supply Scheme of
Kottayam.

Compoaite Water B
Bcheme of Kambam
villages.

Water Supp!y and Sewerage
Schems of Madurai Corpo-

ration.

Skri Bingal, BSuvpennten
Eng'luoor, Puhlio Health.

Bhri Hempani, Supenintending
Engineer, Public Health,

Shri D. Sanjiviah, Chief Minis-
‘er, Andhrs,

Shti L. N. Guopts, LAS,
Secretary, ment of
Health, Andhrs Pradesh.

Bhr1 Bala Prasad, Chief Engl.
neer, Buildings and Public
Health, -

8hri Thumaji Rao, Depu tg'
Engineer, Public Heal

8hri Bubba Rao, Deputy Chief
Engineer, Poblic Health.

Bhrl Kamraj Nsdar, (bief
Minister, Madras.

Shri M. A. Manickaveln,
Minister for Public Health.

Shnn M. B. Abdul Quadir,
Mayor of Madras.

Shri R. Balasubramanisn,
LA.8., Commisioner, Madras
Corporation.

8hri 0. T. Raghsvan, SBpecial
Engineer, Water Works.

8hn Bhukmn. Bpecial Engi-
neer, Drainage.

8bri J. G. Abraham, Chief
Engineer,

Shri M. M. Maai, Superint»nd-
ng Engineer.

8hri H. Dawnd, Buperintending
Engineer, Public Health.

Sbn Velappan, Minister for

ﬂﬁml‘;‘h‘ Chisf Engl-

- Epen,
neur. Public Health Enginur-

Bhn T 8. Raj
Chief Engin

Eangin
Msyor of Trimd.rum.

e -
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APPENDIX I—concld.

List of meetings held -

-

Projects studied

.

Persone with whom the
Panel had discussions

10th meeting in Bihar held
lbehmen 1st and 3rd August,
060,

Scheme of

Hazaribagh Water Suopply
Scheme.

Water supply and Sewerage
Schemeas of Bodh Gaya,

Water Supply
Jharia

Shri Rajandbari Singh, Mayor,
Patna Municipal Corporation.
Shri R. P. Golwara, Deputy
Mayor, Patna Municipal Cor-
tion.

Shn R. C. Sinha, I.A.8., Chair-
man, Improvement Trust,
Patna.

Shri K. R. Bhide, Technical
Adviser, Public  Health
Engineering Department,
Government: of Bihar, Patna.

Shri D.N., Jha, Chief Engineer
Public Health Engmneering
Department, Patna.

Shr N, P. Sinha, LA 8., Chief
Executive Officer, Municipal
Corporation, Patna.

Shn I. K. Saran, Town Planner,
Patna Improvement Trust,
Patna.

Shr B. P. Tripathi, Superin-
tending Engineer, Publio
Health Engineering Depart-
ment, Ranchi circle.

8hri U. N. Jha, Superintend-
ing Engineer, Public Health
Engineering  Department,
Patna Circle,

Shri M. Chonbey, Executive
Engineer, Public Health
Engineermg  Department,
Dhanbad.

Shrr D. N. Verma, Exeoutive

Engineer  Public Health
Engineering Dspartment
Gaya.

Shri Rem Narayan Sharma,
Executive Engineer, Publio
Health Engineering Depart-
ment, Patna Bast Divimon,

Shr K. N. Rohatgi, Retired
Chief Engincer, Public Health

Engneerin Dapartment
Bihar and now Plannin
Officer, Patna Municipa

Corporation,
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APP.ENDIX II

REVIEW OF IMPORTANT SCHEMES

1. Kanpur Water Supply Scheme—In 1949, the Kanpur Development
'Boal.-d prepared a comprehensive scheme for the reorganisation and ex-*
tension of water supply to- the city at a cost of Rs. 3.3 erores. This
schem: envisaged a supply of 60 m.g.d. to a population of 12 lakhs. The
work has been taken up in parts.

In the zonal pumping station, the pumps are placed 12-14 £t. below
ground level. In the main water works Pouch Chabal filters had also
been jmstalled.

_ Additional arrangements have been made for pumping raw water but
this has not been utilised for want of requisite filtering capacity. The
rate of filtration was stated to be 85 gallons per sft. per hour.

Commenty

The reservoir at the zonal pumping stalion ¢onld have been cireular
in shape and of reinforced cement concrete as the rectangular brick mason-
ary tank has not proved to be satisfactory. Placing of pumps 12-14 ft.
below ground level js costly and iy not necessary in this case. Pumps
couid have been arranged in a staggered way which wounld have reduced
the space requirements.

The Pouch Chabal filters can be converted into slow sand filters.
The possibility of increasing the filtration capacity of the existing filters
should be looked into before new plants are put up.

9. Kanpur Sewerage Scheme—With the increase in population during
and after the war, the existing sewerage system in Kanpur was found to
be inadequate. It was considered essential to lay two trunk sewers and
some main gewers to serve far flung areas. A complete scheme to cover
the present and future expansion was prepared at a cost of Re. 14.55
lakhs, A short term plan was also prepared costing Rs. 79 lakhs to meet
the immediate needs. Work on this plan was taken up in 1955.

At the time of the Panel’s visit, 144 miles of trunk and branch
sewers had been laid. House connections in the sewered area were
not progressing satisfactorily.

The disposal of sewage is by farming on land. At times when sewage
is not needed for farming, it is led into the river Ganges. Raw sewage
is diluted in the water in I :1 ratio and is used for irrigation purposes.
Two-thirds of the land is at present nnder irrigation. It ig proposed to
extend the irrigation facilities to 10,000 acres. The distribution of sewage
is done by bunding.

Comments

Steps must be taken to get the house connections made at a more
rapid rate. The sewage farm should be extended to utilise the whole
sewage. It is worthwhile to investigate the best crop that may be grown
in snch a farm. A small team consisting of a Bio-Chemist, a Soil
Mechanist and ap Agriculturist must study the problem taking some por-
tion of the farm as a model farm. A self-contained laboratory sbould be
attached to the farm.

-
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The distribution of s;swage should be through proper channels and
regulators, The present method of bunding is not satisfactory.

The Panel was informed that machinery for pre-treatment was.
available. It will be worth-while if this machinery is put into commis-
sion so that pre-treated sewage can also be used for irrigation purposes.
side by side with untreated sewage and the results watched.

When the farm is expanded, adequate preqaution must be 1‘;aken to
provide safety belts around villages in the vicinity. .Proper medical care-
and routine check up should be ensured for workers in the farm.

3. Sutapur Water Supply Scheme—The scheme envisages_supply of
water from tube-wells to Sitapur town at an estimated cost of Rs. 155.
lakhs. The population of the town is 44,347 and the cost of water supply-
system per capita is Rs. 30j-.

At the time of the visit of the Psnel, econnections bad been given to
550 houses out of 5,000 contemplated. Out of 18.2 miles of distribution.
gystem, 13 miles were laid. There are 34 stand-posts. Twenty-four
hour supply is given through the stand-posts also.

Water-tax is levied at the rate of 10% of rental value. Upto this’
extent, water is supplied free. Beyond this limit, water is charged
@Re. 1)- per thousand gallons According fo this the estimated revenue
of the municipality works out to Rs. 1.2 lakhs. It was reported that the

expenditure on maintenance, repayment of loan and interest will work
out to Rs. 1 lakh

Conmments

Y

The cost of the water supply system per capita of Rs. 30/- is consi-
dered normal. Tt is gratifying to note that the water supply system will
be a profit-earning concern to the municipality, It is also heartening to

see that the municipality is eager to go ahead with the sewerage system.
even without subsidy from the Government

4, Ahmedabad Sewage Disposal Scheme—The Corporation of Ahmed-
abad has taken up the sewage disposal scheme for the -city under the
National Water Supply and Sanitation Programme. It has under con-
sideration a comprehensive scheme for expanding the present sewage
farm, and providing a preliminary treatment plant at a cost of Rs. 1.25
crores. ‘The sewerage system in the city is more or less complete  The
sewage at present is pnmped on to a farm. ' The Corporation .owns at
present some 2,800 acres of land adjoining Sabarmati river. About 2,000
acres of land is said to be now under use for disposing of sewage on land,
either by bhread irrigation or mere inundation: A part of the sewage i§
ponded up in half to one acre plots extending to over 400 acres.

The problem of proper disposal of the eity’s sewage ‘has heen a matter-
of consideration and controversy for a number of years.. In order to
Improve matters, the Corporation installed during the period 1917—%2 a
preliminary treatment plant comprising two clarifloceulators to deal Wwith™
16 m.g.d. of sewage. The provision of a sludge digester was omitted at_that
time in the hope that-the sludge from the clarifiers could be dealt “vith
In open lagoons. Where such a procedure was possible without creating
nuisance it became subsequently a matter of controversy. Conseguently,

the prima-y treatment plant though installed in 1952 has not gone into-
operation.
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_ With the inorease in water supply to the city, the problem of sewage
disposal has become more acute. The Corporation, therefore, has propos-
ed to install clariflocculator, digester, ete. to deal with an additional 32
g d. The estimated cost of the scheme is reported to be of the order
of Rs. 70 lakhs.

Side by side with these improyvements, the Corporation ifas also to
undertake the execution of works for utilising the sludge gas, cxtension
of new carrier and sub-carrier systems over some 8 miles, in order to dis-
tribute the preliminary treated sewage over the extended area of land ss
contemplated. It is reported that this ancillary work which descrves
equal priority with the preliminary treatiment works, would cost about
Rs. 55 lakhs,

Comments

The problem which demanas immediate attention is the total avoid-
ance of river pollution. This is possible only if the entire quantity of
sewage is treated on land, and all the year round. For this purpose a
large tract of additional land, apart from the 2,800 acres of land avail-
able at present, should be brought under sewage farming. And both
the existing and the extended areas should be put under scientific system
of farming with suitable c-op rotations .such as would sustain farming
operations al] the year round, and would prevent the discharge of any
part of the incoming sewage into the river at any time.-

The public Liealth hazards attendant on sewage farming operations
would continue to exist whether the sewage used is untreated or only pri-
marily treated  Primary treatment ywould no doubt reduce the load
on the land in subsequent sewage farming; and the need and extent of
such treatment is therefore to be decided with reference to the quality
of land available fo- farming. ‘A very favourable factor for successful
treatment of sewage on land in this case is that the soil in the entire area,
both the existing as well as the one proposed to be brought under sewage
farming, is reported to be sandy g2nd loamy. ideally suired for the purpose.
The availability of as much as 400 acres of such land which eould be used
as stabilisation or oxidation ponds, as an alternative and cheaper method
to prelimmary treatment of the sewage is a facility with this scheme
which could be exploited by the Corporation with advantage. It can be
reasonably presumed that treatment in an oxidation pond would achieve
a much higher standard of treated effluent eliminating public health
hazard that could ever be attained by mere “preliminary treatm-nt’’ in

clariflocculators.

-

- The Panel suggests the following asthe most economical and suitable
course for achieving the purpose in view at the present stage:
(i} A sludge digester plant and sludge drying beds should be in-

+ _ stalled as an immediate measure to deal with the sludge out
of the two clarifioeculators already installed ;

tii) 16 m g.d. out of the incoming sewage should then be passed
throngh the existing clarifloceulators and the settled effluent
passed on to sewage farming; .

(iii) The remaining quantity of the incoming raw sewage may be
put through 2 series of oxidation ponds as metirod of treatm nt
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and the clarified sewage passed on for subsequent treatment
on land.

The above recommendations, 1f ‘adopted, would help the Corporation
in providing treatment for the sewage partly with the two clarifloceun-
lators already mstalled and partly through stabihsation ponds which
could be laid out within the area of land already available to the Cor-
poration, It would obviate the necessity for providmg meachanical
primary treatment through clariflocculators (with sludge digesters
also provided) for the entire quantity of sewage for the present leadmng
to vonsiderable saving in the initial outlay as well as in operation and
maintenance.

5. Sabarmalr Rural Water Supply Scheme—The scheme envisages
the supply of water drawn from the surface supply from Sabarmati river
at an estimated cost of Rs. 91.5 lakhs, It aims at supplying protected
water for 50,000 human beings and about an equal number of cattle
population at the rate of 10 gallons per head. The cost per capita ecmes
to about Rs. 200. The cost of maintenance comes to Rs. 5|- per head. The
seheme has just been started.

The purified water is to be pumped to an overhead tank from where
it will be gravitated to a distance of 26 miles throngh conveying mains
designed to carry double the average flow. Branch lines take off sup-
plies from the conveying main to the distribution reservoirs. After 26
miles, again the water from the conveying mains will discharge into a
ground level sump from where it is again pumped to an overhead tanl
and gravitated to a distance of 25 miles. Thus the scheme would pro-
vide 50 miles of trunk lines and 100 miles of branch lines. The use of
R C.C. Hume pipes is contemplated.

The Panel had inspected some of the villages coming under the
Scheme. In most of the villages there are tanks which have supplied
water both for human beings and cattle for a long time.

Comments

The cost of Rs. 200/- per villager is too high. There is no justifica-
tion for including cattle as beneficiaries of costly water supply scheme.

Tt was stated that the supply of water from the tanks during summer
becomes scanty and saline. However, no data was supplied in support
of this view. But the members of the Pane! who visited the area were
of the opinion that there should be no difficulty in depending upon the
existing sources of supply for the cattle.

The pumping mains have been designed for twice the average flow.
It was said that 1} times average supply was taken into aceount in . the
design and 0.5 of average flow over and above.that was to give water sup-
ply at a later date to additional 36 villages in the area which have not
been included at present in the scheme on the ground that water supply
position there is not acute. The Panel, however, is of the view thdt the
mains should be designed for 1.1 and 1.2 of the average flow according
to the hours of pumping proposed and extra allowance on a ealeulated
basis must be provided for giving supply to other villages in future. The

provision for additional villages must not be enveloped in the present
scheme as proposed. -
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The overhead reservoirs at Ranjha und Bhacdiad are not necessary.

The technical and administrative staff requirements must be care-
fully worked out and provision made.

A centralised scheme to serve small units over long distances is
fraught with difficulties and should, as far as possible, be avoided,

6. Bhader Rural Water Supply Scheme—The scheme is for the sup-
Ply of water to a group of nine villages at a cost of Rs. 12 lakhs, It
provides for 10 gallons per day supply to human population and cattle
population alhike. The eattle population bas been assumed as 75% of
the human population.

The present population is 8,500 and the design has been prepared for
a prospective population of 12,000. The cost per head tor the present
population works out to Rs. 50/- and that cost for prospective population
Rs. 100/-.  An infiltration well has been sunk in the bed of river Bhader
with two collecting wells located on the bank and a jack well at the end.
An infiltration gallery has been laid in-between the welis for a length of
450 ft. A pumping plant has been installed with oil engine sets in dup-
licate. The duty of the pump has been fixed at sbout 20,000 gallons
egdinst a head of 128 ft.  The actual head for the discharge from the
head-works to the eentral service reservoir comes only to 82 ft.

The components at the head-works include a store house. The water
from the pump house is pumped into over-head reservoir and a supply
from this is radiated to a distance of 8 miles. The distribution system
1s designed for the discharge of twice the average flow.

Comments

The location of the infiltration gallery perpendicular to the river and
mostly on its banks serves no purpose. The inflow into wells which has
been arranged through weep-holes provided below eurb level is rather
unusual, The possibility of the gallery being seoured during floods does
not appear to have been considered.

The duty of the pump has been fixed on the high side but it was ex-
plained that this was the only pump available. The Panel would there-
fore hike to emphasise that an arbitrary figure in excess of the optimum
might either strain the source or reduce the efficiency of the plant. The
design of the conveyivg mains for twice the average flow is quite unncees-
sary. The provision of an over-head reservoir is also unnecessary when
there are distribution reservoirs in the villages.

. Inclusion of eattle population as beneficiaries in a costly water sup-
ply scheme as pointed out earlier can be called as extravagent.

No satisfactory arrangements for running and maintaining the
scheme seem to have been made. The scheme though completed could

not therefore be brought into ecommission.

7." Poona Water Supply Scheme—At present Poona City gets 14 mil-
fion gallons per day from a canal from Khadakvasla. The water is settl-
ed in settling tanks and distributed to various parts of the city. One-
third of the water supply is pumped to high level areas w!nle the re-
maining is supplied through gravity to the other areas of the city. .Thera
is no filtration. Asg such, the aesthetic appearance of the water is not
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good. The quantity of supply is also inadequate. The Public Health
Engineering Department has therefore framed a scheme for getting 40
niillion gallons per day from a high level eanal proposed to be construct-
ed from Khadakvasla dam. The water will be treated through clarifloe-
culators and mechayical filters and then pumped to a elear water reservoir
on the top of a hill and then supplied to various parts of the city. This
entgils pmmping to a heieht of 120 ft.

Comments

The proposal is only to bring additional quantity of water but it has
not been synchromised with the present distribution system. :« It is of
the utmost importance to study the distribution system ecarefully and
see what modifications are necessary to convey this water and inelude
the same in the schemes as otherwise this will lead te idle investment
ahead of utility.

There does not seem to be any reason to pump the 'water to a height
of 120 ft. At present only 1/3rd of the supply of 14 million gallons is
being pumped to high level areas while the rest is distributed through
gravity. It is necessary to prepare a chart showing the distribution sys-
tem with the head required at different points. Provision of excessive
head of water will naturally increase the eapital and running cost of the
scheme, The department should refix the level of the clear water storage
reservoir in such a way that the pumping head is minimum necessary.

The turbidity in the canal water is quite low and as such the cxtent
of clarification that would be necessary may not warrant the installation
of clariflocculators as proposed. The filtration rate also can be increased
from 125 to 150 gallons per sft. per hour but these have to be studied in
greater detail and the scheme modified accordingly.

8. Water Supply Scheme of Bangalore City—Bangalore city bhas a
population of 12 lakhs. The daily supply at present is 15 gallons per
head per day. To increase the supply to 25 gallons per head per day,
the Corporation has taken up big schemes costing Rs, 29 crores which
envisage increasing the reservoir capacity at T.G. Ialli, putting up addi-
tional filtration units, provision of pumping main, ete. ot

The reservoir eapacity at T.G. Halli has been increased and addi-
tional filtration units have been provided. The work on additional
pumping main was not started at the time of the visit of the Panel. ™ The
re;::odelling of city's distributiop system has not been included-in the
scheme. - T

Comments

The Panel could not help noticing that the successive stages of im-
provements carried out in recent years lack comprehensive planning and
an integrated approach to the problem. The reservoir was there tapable
of yielding a supply of 25 m.g.d. but actually with the improvements ¥g
the schéme so far carried out, the position’is that the filter plant as instal-
Tled can yield 22 m.g.d. while the pumping mains can convey only 14 ta
15 mg.d. The storage avilable is 14 m.g.d. with an additional storage
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of about 12 m.g.d. at several points in the distribution system. The dis-
tribution system itself is in need of radical expansion, improvements and
alterations in order to place it on a satisfactory footing. Obviously, a
niaster plan for the city’s water supply improvements is a stne gua non,

- With the filter plant capacity of 22 m g d. alrcady installed, but with

the conveying maimn and the distribution system not improved to suit, the
¢ity is unable to enjoy the fruits of the capital investment on the eomjo-
nents which have been improved far ahead of their utility.

The operation of the plant was not satisfactory. Alum dosing was
erude. Clarifloceulators have been newly installed and taken over with-
out any means of checking up their efficiency or performance.

The layout of the new filter house was not satisfactory. The thick-
ness of the outer walls and the spacing of the roof trusses do not seem
to be economical, The roof trusses have been made to stand over an un-
usual length of 130 ft. in what appears to be an effort to avoid inter-
mediate columns. It would have been elegant and distinetly economical
to provide two rows of ecolumns on either side of the central pipe gallery,
and thereby reducing the span of the roof. The structural steel work
used in the roof trusses is out of all proportions to the nceds of the case.
The quality of workmanship in the concrete shell for the filters and the
columns and beams was also not upto the mark.

After studying the scheme in detail, the Panel would also like to make
certain suggestions for incorporation im the remaining parts of the
scheme.

It may be worthwhile to examine the optimum height to which the
waste weir should be raised in order to impound the wmaximum storage
for supply to the town in normal and affluent years of rainfall,

The capacity of the existing filters as installed was stated to be 22
m g.d. based on & rate of filtration of 80 gallons per sft. per hour. By a
proper pre-conditioning of the raw water it should be possible to work
the mechanical filters at a normal rate of 100 gallons per sft, with an
overload capacity of 25 to 30 per cent. The capacity of the existing
elariflocculators. would bear a review in order to assess their maximum
capacity before any additional plant is to be installed. The existing
settling tank of the conventional type ecould also be re-modelled in
order to give better results and to deal with an increased output.

*_In so far as the triplicate main has been designed to convey all the
available .additional supply expected from fhe source to the eity, it is de-
sitable to expedite this part of the work without losing any more time. °
Necessary arrangements for procuring the pipes, specials, valves and other
fitments for the entire reach should be made in time so that the execution
conld be taken up according to a planned programme.

- .. There is at present a clear water storage of about 2 million gallons
at the headworks which is roughly 2 hours’ storage for the scheme as
jmproved. Normally, with filters rated on a continuous 24 hours basis
and with pumping operations extended over the same 24 hours period the
clear water storage need only be nominal and not more than an bour’s
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capacity or 80, In the circumstances, the need to provide any increased
storage for clear water apart from the capacity already available would
require to be examined in greater detail.

If an additional storage of 22 m.g.d. should be provided at site as
proposed, it may add to the eost unduly without conferring any eorres-
ponding advantage. Building up any additional storage at the site
would not be of muech practical utility in improving the condition of dis-
tribution to the city. If at all any additional storage was to be provided,
such storage is best provided at the different service reservoir locations
in the city.

9. Water Supply Scheme of Mysore City—Till recently, Mysore city
was drawing its supply from a canal of the Cauveri river at the Belagola
pumping station, Raw water from the canal was being pumped through
two pumping mains of 14” and 167 sizes over a distance of some five miles,
to the treatment works located within the city. The daily pumpage was
of the order of 54 m g.d. with an installed pump ecapacity for 12 m g.d.
The total head of discharge was stated to be 400 ft. The raw water is.
dosed with alum and settled in two large settling tanks. I’art of the
settled water is passed through mechanical filters while part is supplied

" direct to the city after chlorination. The quantity of filtered supply is-
3.4 m g d. while the unfiltered supply was reported to be 2 m.g.d.

The Municipality effected certain radical improvements to its water
supply under the First Plan continued into the Second Plan. The im-
provements comprised a whole-sale shifting of the headworks to the
Krishna Raja Sagar site with an off-take from the K.R.S. eanal, treat-
ment works, filter plant, and pump house, for a total capacity of 7 m z.d.
The filtered supply was to be pumped to the city through a new pumping
main of 24” diameter over a distance of about 8 miles and discharged
into the elevated service reservoir nmcar the treatment works in the eity.

Under the first stage of these improvements, estimated to cost about
Rs. 48 lakhs, the Municipality has so far completed the pump house at
K.R.S. Headworks, the laying of the new 24” pumping main and the lay-
ing of trunk mains within the city, to deal with the additional sup-
ply. Some 23} miles length of the old 14” and 16”” pumping mains from
Belagola were dismantled, and re-used in the city’s distribution system
for the trunk mains.

As the next stage of improvements, the Municipal Council is gefting
up proposals for the treatment works at K.R.S. site, and other ancillary
components of the scheme at un estimated eost of about Rs. 30 lakhs:

Comments

The present position is that the Belagola source has been disabled by
the removal of a part length of the pumping main. The mere installa-
tion of a pump hounse at K.R.S, site has enabled pumping of raw water
only of about 7 meg.d. through the new 24” pumping main. The old
filters for a capacity of 3.4 m.g.d. alone are available in the city for treat-
inr the raw water. As a result, after an investment of nearly 50 lakhs
of rupees on the improvement scheme, the city continues to get the previ-
ous quantity of 3.4 m g.d. of filtered supply with an inecreased quota of
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unfiltered supply to the tune of 36 m.gd. This seems to be a case of
irrational planning and uneconomigyl phasing of expenditure. It has
resulted in the investor not getting the full value out of the appreciable
investment already made on the scheme,

There does not seem to be any valid reason for discarding the old
source of water supply. During the discussions with the Municipal
Chairman and Commissioner, the Panel was informed that the Munici-
pal Council has since decided to retain this source also in addition to the
new one.

With regard to the installation of pew filtration plant, the Panel
yvould emphasize the need for working out the comparative economics of
its location at the old site as ‘well as at the K.R S. site.

10. Quilon Water Supply Scheme—The present population of Quilon
and some villages in the vicinity is 70,000, The scheme for water sup-
ply has been designed to cater to a popula\tion of 1.5 lakhs at 30 gallons
per head per day. =~ The cost of the scheme was originally Ra, 40 lakhs
but that has been revised to Rs. 93 lakhs. The supply is from Sastan
Kota tank. The scheme envisages complete filtration units, pumping
main and distribution system.

The fltration unit was nearing completion st the time of the visit of!
the Panel. Portion of the pumping main had been laid. Some works
on distribution system in the town had also been completed,

Comments

The scheme is lavish in the sense that it is designed to give 30 gallons
per head per day for an ultimate population of 15 lakhs, while the pre-
sent population is only 70,000, All the components will therefore be
over-sized and will remain partly utilised for a long time to come.

The washing arrangement for the filters is not satisfactory. The
length of wash water flow is long and as such washing cannot be perfect.

The entire pre-.conditioning and filtration unit is designed for the
ultimate capacity. They could have been properly phased in order to
avoid idle investment. .

* 11. Kotteyam Water Supply Scheme—This scheme has been taken
up in the Second Plan at a cost of Rs, §7.75 lakhs. The estimates have,
however, been revised to Rs. 73.1 lakhs. The scheme envisages water
supply to an ultimate population of 1.5 lakhs, while the present popula-
tion ig 50,000. The supply is from Meenachil river in which the infil-
tration gallery has been sunk.

The work on the gallery is ovey and the pumping mains and the dis-
tribution system in the town have also been prastically completed.

Comments

The gallery will really serve as aa infiltration basin. The yield from
the gallery has not, therefore, been tested, though it was completed nearly
a year hack. There is a doubt, whether the gal!er_v would yield the re-
quisite amount of water. If it is not able to yield the quantity reguired,
surface water may have to be taken and freated.

L/B44TPC—~5
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. Completion of pumping main and distribution system before ascer-
taining whether adequate supply would be available is illogical. This
clearly shows the lack of adequate investigation. The estimate which
has already been revised to Rs. 735 lakhs may undergo further radical
revision if surface water is to be taken and purified.

12, Ernakulam Drainage Scheme—This is & scheme taken up in the
First Plan. This is not yet complete. It may spill over into the Third
Plan as well. Originally estimated to cost Rs. 60 lakhs, it stands now
revised at Rs. 171.23 lakhs. No work on sewer laying has so far been
done. Estimates are in progress for Iaying the sewers. The treatment
plant, however, tq deal with one million gallons per day has been com-
pleted at a cost of Rs. 9 lakhs, A small section of the plant is now being
utilised to treat night soil and necessary additionzl equipment for this
purpose has been provided. '

Comments

This is an example of bad phasing of eomponents of the scheme. It
will take at least 5 years before the town is sewered, pumping stations
installed, and sewage brought to the disposal site. Till then, the treat-
ment plant has to be idle. It will be a difficult job to keep the different
components of the treatment plant in good comdition. In addition to
idle investment on capital outlay, considerable amount has to be spent
on keeping the plant in a good condition.

The components of the plant do not seem to have been designed on a
acientific basis.

18. Cumbam Valley Rural Water Supply Scheme—This is a eompo-
gite scheme designed to supply water to 8 panchayats at a cost of Rs. 47
lakhs, The ultimate population to be served is 1.5 lakhs. The supply
is at the rate of 5 gallons per head per day, for the ! smaller panchayats
and 10 gallons per head per day for the bigger ones.

The water from the Periyar river is pumped to the filtration plant
consisting of settling tanks, slow sand filters and clear water reservoir.
Water is conveyed to the various villages by gravity over a distance of 20
miles. The sizes of the gravity main range from 14 to 18”. C.I.,
R.C.C. and Asbestos cement pipes have been used for the main depend-
ing upon pressure it has to sustain.

Each Panchayat has a service reservoir from which water is distri-
buted to stand-posts. Most of the service reservoirs are ground level
ones only two being of the overhead type.

Comments

The scheme has a number of good features. The eost is within rea-
sonable limits. The location of intake filter units, ete. has been thought-
fully planned. The size of filter beds has been arrived at in such a way
that the perimeter is the minimum.

14. Mladurai Scwage Disposal Scheme—The disposal of sewage is by
farming. The farm extends over an area of 242 acres inclusive of fish
ponds. ‘The farm has been laid out on a sloping terrain. The soil and
sub-soil at the site comprise mostly of red loam with patches of clay. For
filtering the sewage, earthen ware swb-soil pipes have been laid (loose-
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Jointed) at a depth of about 3 feet and at 33 feet intervals. " They are
covered over with granite metal and pebbles. These pipes lead into
deeper efffuent channels constructed at right angles to them. The under-

drams have been fuuct:onmn' for the past 30 years or so without much
of a blockage.

About 24 to 3 million gallons of raw sewage are being received daily
through the five-nule long 24” cast iron pumping mam. 'The entire
quantity is irrigated in about 25 to 30 acres at a time. The sediments
get deposited on tbe surface of the soil and are collected once a yeur,
amounting to about 5,000 tons. It is a good organic manure for paddy
and other crops and is very much in demand.

The sewage irrigated on the plots passes through the so:l and is
drained out throucrh the sub-scil pipes. The effluent water, about
14 million gallons daily is very clear and flows outside the farm limits,
Liecently, however, attempts have been made to partly utilise this out-
flowing effluent by pumping it back to the farm and mixing it with the
raw sewage. Fish ponds have been laid and piseiculture has been intro-
duced Jmntlv with the Government Fisheries Department, after a pre-

liminary study of the adaptability and growth of a number of varieties
of fish,

Also the efluent is utilised for diluting the se“ag;. (1:6) before irri-
gation, with a view to securing higher yield of crops. btzll a large quan-
tity is flowing to waste. The sanctioned scheme for utilising the excrss
quantity of effluent for the cultivation of vegetables and food crops is
ander the conmderatmn of the Mumclpal Couneil. :

Comments

This is one of the best seuage fnrms vmmed by the Panel. The
economics of the farm are quite encouraging. The farm has yielded a

net profit of Rs 1.19 lakhs and Rs. 1.38 lnkhs in the years 1935-56 and ,
1956-57.

The farm can well serve as a model for proper and beneficial utilisa-
tion of sewage. = ‘

15. Water Supply Scheme of JI:ana—Orlgma!h the water supply to
Jharia was from Topchanchi Reservoir. The supply of 2.4 m.gd. is by
gravity.

The Scheme for angmentation of supply was sanctioned in the Se-
cond Plan, for Rs. 75, lakhs. This included raw water pumps on the
Tamodar River, a complete purification plant to deal with 9 mg.d. and’
the pumping main up to the service reservoir in Jharia.

The filtration plant i8 of the Geo Miller type consisting of 2 sets of
floceulators, clarifiers and filters which are each capable of treating 4.7

_m.g.d. This can be increased to 6 m.g.d. later by increasing the rate of
ﬁltratlon

The turbidity of raw water is 800 p.p.m. and that of (lanf‘ed watcr
2 pa. . The turbidity of the filtered water is 7 p.p.m. The alnm do-
sage is 4 grains per gal]rm The clarifiers have a capacity of 3 hours,
No exact data regarding the filter run can be had as the plant i8 not run-
ning to the full capacity, wash water consumption is reported to be 13%.
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The clear water reservoir under the filter house is of 4 hour capacity
and wash water tank above roof has a capacity of 7,000 gallons. ;

The filter house is a neat structure with shell roofing. The distri-
bution system in the town cannot carry more than 3 m.g.d. A scheme
costing Rs. 65 lakhs has been proposed for remodelling and extending the
distribution system. This will be taken up in two phases.

The scheme of Rs. 75 lakhs has been finaneced through the Govern-
ment of India’s grant of Rs. 372 lakhs and a loan of Rs. 224 lakhs. ‘Fhe
rest was made up from the resources of the Water Board.

Comments

Inlet channels to the raw water pump house need dredging cons-
tantly. This is being done manually at present. It would be economical
10 go in for mechanial dredging.

The filtration plant could have been constructed in two phases. By
so doing, it would have been possible to recondition the distribution sys-
tem also side by side. This would have enabled the population to derive
full benefits of the money spent. Construction of the entire plant cons-
titutes an idle investment ahead of utility.

Instead of a separate floceulator and elarifier, a clarifloceulator unit
would have proved more economical and compact. The clarifiers in this
case need be only of 2 hours capacity. Provision of radial lJaunders wounld
have proved more satisfactory. The filter beds occupy: larger space than
they should. It should have been possible to design them in-a more com-
pact way. The washing arrangement of the filters does not seem to be
satisfactory. The flow of wash water from the filter is not uniform, re-
sulting in patches of dirt settling down again.

The chemical dosing arrangement is quite satisfactory.

16. Water Supply and Sewerage Schemes of Bodh Gaya—Water sup-
ply and sewerage facilities have been given to Bodh Gaya wunder the
National Programme. The water supply is from tube-wells sunk near
the river Phalgu. The wells are sunk to a depth of 70 ft. and the yield
is 15,000 gallons per hour. The water is pumped to an overhead tank
and distributed through stand-posts. The water supply scheme covers
the fsurrounding villages also,

A sewerage scheme to deql with 2.5 lakhs gallons per day has also
been put up at a total cost of Rs. 3.92 lakhs, Some public latrines and
baths have been provided for pilgrims. The sewage is pumped to the
plant which consists of 2 primary settling tanks of 1,200 c.ft. eapacity, a
biofilter, 2 units of final settlement tanks of 1,600 c.ft. capacity, a sludge
digestion tank of 12,500 c.ft. capacity and sludge drying beds.

Comments

The yield of the tube-well is satisfactory. “The cost (f the <cheme
comes to Rs, 42/- per capita. The cost of maintenance is Rs. 14,.600/- per
yvear. The maintenance is done by the Public Health Engineering De-
nartment.
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The sewage disposal plant is very costly and the same purpose could
bave been served by simple oxidation ponds. The amount of sewage
that comes to the plant is not even a fraction of the design capacity. The ,
design of settlement and open digestion tanks are defective. The cost
per capita which works out to be Ra. 98|- is very high. It is unnecessary
to go in for such costly planis especially for rural areas.



. National Waler Supply and Sanitation Programme {Urban).

APPENDIX IIT
(Referred to in Para 22.1)

Expenditure Schedule.

No, of schemes approved and the:r total cost (in Rs. lakhs)

' Expen- | Pro. | Likely
diture | bable | Spll.
' up to | expen. | over
31-3.59 | dature | to the
8l. Name of State Wator Supply Sanitation Total on all |bythe | 3rd
No. echemea| end of | Five
. . - ond Year
No. | Origi- | Revi- | No, | Origi- | Revi- | No. | Omgi- | Revi. Re, Plan | Plan,
nal sed - nal sod nal sed | (fakhx)
1 2 3 4 o L] 7 8 9 H)) 11 12 13 1+
1 | Andhra . v 21 | 620-23 | 524-62 4| 122.75 | 122.75 25 | 042-08 | 047-37 | 443-07 | 647-87 | Nil
2 | Assam . .o 2] 79-30| 79-30 . . o 2( 79-30 70 30| 5000 | 40 _00 39-30
8 | Bibar . . 12 [ 230-32 | 201-07 1] 47:18 | 47-18 13 | 286-40 | 308 25 | 188-661] 308-25 Nil ¢
4 | Bombay . e 37 | 693-15 | 69610 8| 224.79 | 224.70 45 | 848-06 | 080 88 | 190-80} 504 B0 | 485.08
5 | Jammu & Kashmir ,. . 8| 03-75 | 63.75 - 3| 63.75| 0315 | 5-00@ e2-57| 1-18
B | Kerala - . 6 1812-68 | 540-75 2| 110-00 | 221.28 71482 66 | 607 08 | 245.22 | 440-05 | 218-08
7 | Madhya Pradesh ., o 20 | 44D-42 | 44942 3] 18:00( 18-00 32 | 467 42 | 407-42 | 15624 { 200-09 | 267-38
8 | Madras . . 17 | 607-00 | 65770 4| 877-63 | 377-03 21 10";4' 63 |1135 42 | 401-41%] 538-47 | 6596 D5
o | Mysore . . 19 | 375-12 | 437-90 7| 90.-72 | 90.72 20 | 465-84 | 528-71 | 276-760§| 480-65 | 48-06
10 | Rajasthan _ . 14 | 274-13 | 300:76 . , 14 | 274-18 | 300-76 | 197-04 | 265 82 [ 45-44
4 i
11 | Origss ve " 4, 121-2¢ ' 121-20 1" 2810 2811 5114931 ' 149.31 | 92.80§! 140-31 | Ni

4



12 { Punjab ‘e

13 | Uttar Prldﬁlh e

14 | Wost Bengal .
b

Total (for States)

1 | Dolhi .

2 | Himochal Pradosh ..

Total for Administration
Grand Total

L]

46 {'171.92 | 219-53 23 ) 112-45 | 122-63 09 | 284-37 | 339-16 158'OUIII 209-84 | 30-32
82 | 84665 | 869-66 17 | 184-24 | 275-47 99 ( 820-89 |1145:13 | 764-193] 916-47 | 228-66
20 | 836-80 | 337-16 1| 2-35| 23 30 | 330-16 | 330-61 | 54-024| 339-51 | Nil
320 14870-05 |5402-10 71 {1318 22 [1530:80 301 (622078 [7161.95 |3178-07 |5191-70 |1070-26
3| 477-04 | 477-04 2 | 532-06 | 532-08 5 [1008:70 (100D-70 | 338-315|1000+70 | Nil
6| 26-00] 20:60 . 6| 26-60| 26.00 | 14-07 [ 26-60 1 Nil
504:24 | GU4-24 2 | 632-06 | 532-06 11 |1036-30 [1036-30 | 363-28 {1036-30 .
320 (5383-80 |6D66-34 73 1185028 |2062-92 402 |7267-08 [8108-25 |3531-95 622800 |1970-25

Exponditure upto 30-0-59.

Exponditure upto 30-8-58.
1| Exponditure upto 31.12.59.
a Fxpenditure upto 30.9.67.
& Expondituro upto 31-3-58.

} Exponditure upto 30.6.59.

@) based on graut, ss expenditure in not available.

€9
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APPENDIX INl—contd. )
National Water Supply and Sanitation Programme (Rural)’
Expenditure Schedule.

Estimate approved for n- [Probaple
Bstima- [ diture | Expen- | Likely
ted cost| upto | diuture {spllover
81, Name of State of the |31-3-59| by the | to the
No. schemes| on all | end of |XII plac.
No. of [No. of j No. of schemes| Second
Dustricts | Units |villages Rs. Plan |-
(i lakhs) Res. Rs. Ra.
(1 lakhs)((in takhs)/{in lakhs)
1 2 3 4 5 e 7 8 92
1 ] Andbra Pradesh 2 ] 780 17125-00 | 105 40 | 141-13 Nil
2 | Assam . . 15 1940 | B84 00| 61650| 70-42| 13:67
3 | Bihar . ] 12 584 | 130 46 | 110 56% 123-28 | 16-18
4 | Bombay . 8| 59 858 | 300-00 | 8774204 49| &-51
5 | Jammu & Kashmir 1 2 3¢ 31-19 [ -16-63f 46 36 | Nil
6 | Kerala . 3 11 811 25-90| 28-83% 25-90 Nit
7 | Madhya Pradesh 3 7 671 | 142-70 | 52 20 ( 105-31 . 37-39
8 | Madraa . 7 8 613 | 168 55| 48-59 | 103 29 | 55-26
9 | Mysore .- 10| 12{ 180| se-28 | 2822) 98-44| Ml
10 | Orissa 12| 14| 1141 | 59 04 | 41-883 103-74 | Mal.
11 | Punjab . 7| so 208 [ 139 @5 | 40-86*| 165 98 | Wil
12 | Rajasthan . 23 6 45971 99-08 | 111-67 | 185 ‘80 - Nil
13 | Uttar Pradesh .. | .. 14| 1527 | 325-63 | 240851 q18 42 7T-21
14 | West Bengal ., 101 11| 1357 | 100-87 | 49 99§ 216-66 | Ml
16 | Himachal Pradesh , 4 39 170 | 2927 13 10 ] 36 31 Nil
* Expenditure upto 30-6-59 -
,. 31-3-58

31-8-57
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APPENDIX IV .

Flow Charts of Bchemes
(Refetred To In Para 3.3.6)

Drainage Extension Scheme Estimated Cost Rs. 8,03,647

Bl
No.

Date

“Events

16

11

12

13

29-1.1954

18-2-1954

8-2-1955

7-7-1966

18-11-1955

30-5-1956

18-12-1956
17-4-1957

23-11-1957
/

f

4-1-1958

1-2-1958

4-3-1958

14-4-1958

Superintending Engineer, Public Health Circle, circulated to the Muni-
cipal Commttee, Abohar, the National Water Supply and Sanitation
Scheme of the Second Five Year Plan and asked the Municipality whether
1t was intended o entrust the preparation of the acheme to Public Health
Division and pay the prescribed fees and if so to send him a clearly wor-
ded pegolution to that effect.

Municipal Commuttee resolved that necessary plan and eatimates might
be got prepared by the Public Health Division on payment of preseribed
fees and sent a copy to the Deputy Commussionar, Ferozepur District.

Chuef Engineer, forwarded the plan and estimate for Ra. 7,90,266 to the
Municipal Commuttes, Abohar to obtain the admumstrative approval
of the competent authonty,

Mumicipal Committes forwarded the plan sud estimate through the De.
puty Compussioner to Samtary Board to accord admimstrative
approval and sanction of grant-in-aid.

Santtary Board acoorded admimstrative approva) for Re. 7,900,268 and
asked the Muoiospality to apply for the grantun.mid dunng the year
1956-57. ,

Municipal Committee applied through the Deputy Commissioner for the
Grant-in-a1d from the Sanitation Board for Re. 31,612 at the rate of 49
of the esiimated cost of Rs. 7,90,266,

Sanitary Board accorded sanc‘tion for Rs. 15,800 at the rate of 29, of the
estimated cost a8 grant-mn-aid,

Chief Engineer, asked the Superintending Engineer, to send the detailed
estimate for Ra. 2 lakha for the first instalment,

Chief Engimeer, returned the mte plan received on 18-11-1957 to the
Superintending Engmneer to mark the Municipal Boundary, locatinn
of factories ete.

Tenders for work received by Executive Engineer. Estimated cost of the
work was Ra. 2,36,080,

Chief Engineer submitted the tender papers to the Government for scoep-
t.ol;re :: the rates negntmated by lr:m. The rates recommended wore
as under i—

1. Esrth work  300%
2. Other items 1909,

It was reported that bigh rate was due to incroased cost of oement,

,(Rs 540 to Rs. 680 per bag).

Government approved the acceptance of the tender ss recommended by

Chief Engineer,
forwarded a rough estimated cost of the work to the
Health Engincering Orgnmsation of the D.G.H.8,

Above the contract
schedule of eates.

Chief Engimeer
Central Public
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APPENDIX IV-—contd,

]

81 Date ' 7 Eventa *

No.

14| 23.0.1958 | Estimate and plan revised as per discussion with Chief Engmeer, and
Executive Engineer asked to procced with the work.

15 | 14-10-1958 | Fresh estimate for the work for Ra. 6,52,338 was prepared by the Superm-
tending Engmneer and submitted to the Chief Engineer.

16 8-11-1958 | Chief Engmeer sent the detailed plans and estimates for Ra. 8,03,647
{Rs 7,11,192 works outlay and Rs. 92,455 departmental charges) to the
Mumcipal Committee for countersignature 1 token of approval and
return,

17 | 19-11-1958 | Director General Health Services returncd the estimates with comments.-

18 2-1-1959 | Executive Engineer asked the Municipal Committee to hand over-the

posseasion of the land belonging to the Murmeipal Committes leased to
private persons for dwsposal work.

19 12-1-19590 | 1. Municipal Committee returned the estimate for Ra. 8,083,647 duly
approved. ’

2, Superintending Engineer subm:tted the plans to the Chief Engineer
and requested him to approve the ahgnment shown theremn {

20 18-2-1959 | Chiet Engineer replied to the commenta of the Director General, Health
Services dated 19-11.58.

1]
an 13-2-1959 | Tenders for the construction of inter-mural outfall and intercepting
sewers receaved by Executive Engineer.  Estimated cost was Rs. 2,05,000.

22 | 10-3-1959 | Tenders submitted by the Superintending Engmeer to the Chief Engi-
neer. -

<] 9-4-1059 | 1. Estimate for Ras. 8,03,647 techmeally sanctioned by the Chuef Engineer.

2. Superintending Engineer submitted to the Chief Engineer tender
. papers.

2 20-4-1959 | Chief Engineer accepted the tender. Accepted rates were 187 509%
ahove the contract schedule of rates.

Water Supply Exiension Scheme, Abohar Toun

Sl Date - Events i
No.

1 29-1-1954 | Supermntending Engineer circulated National Water supply and Sanitation

' Scheme of the Second Five Year Plan to the Municipahity, Abshar and

req'u:ested the Munioipality to send tum the resolution entrusting the

Public Health Engineering Department with the preparation of water
, supply scheme and to pay the prescribed fees.

2 13.2-1954 | Mumcipal Committee resolved to entrust the preparation of plans and

estumates with the Pubhio Health Engineering Department and mformed
the Department accordingly.

3| 12-3-1955 | Chiof Engineer sent the estimate and plan to Municipal Commttee for
obtaiming the sdmimstrative approval.

4 18.4-1955 | Municipal Committee considered and deferred the consideration of the
scheme to the next meeting.
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A APPENDIX, IV-—contd.
8). - Date Events
No.
5 30-4-1956 | Murucipal Committee sanctioned the estimate.
8 | _31-5-1956 | Munictpal Committee forwarded the estimate to the Deputy Comrissioner,
Ferozepur District.
7| 31-7-1956 | Deputy Commismoner, Ferozepur submitted the plan and estimate for
; Ra. 6,58,820 to the Sanitary Board for accord of administrative npproval
and sanction of grant-in-aid of Re, 27,620.4%, of the estimated cost.
8] 8-12-1956 ; Sanitary Board accorded administrative approval for Rs. 6,568,820,
8| 26-12.1956 | Samitary Board sanctioned the grant-in-aid Rs. 13,176-29%, of the estl-
mated cost.
10 |. 12-5-)956 | Chief Engineer asked Superintending Engineer, to submit detailed
; estimate for the work.
i1 | 23-12-1957 | Supenntending Engineer submrted to the Chief Engineer, the estimate for
Rs. 2,84,233 for the first instalment of amount paid by Munucipal Commit.
tee, .
12 | 14-4.1958 | Chief Engineer forwarded a rough cost of estimate for the work to the
BDurector General Health services for techmcal approval,
13 26-5-1958 | Superintending Engineer submitted the estimate to the Chief Engineer
for further action.
Y4 | 25-8.1958 | Chief Engineer sent the estimate to the Municipal Committee for counter-
signature and return,
15 | 26-8.1958 | Chief Engineer sent the estimate for Rs. 5,41,064 to the Executive En.
gwneer for starting the work.
18 | 19-11-1958 | Director General Health Services returned the scheme with comments.
17 12-1-1959 | Municipal Committee approved the estimate sent by Chief Engineer,
18 17-2.1959 | Chief Engineer submitted to the Director General Health Services, the de-
torled estimate and plan and furnished the particulars calied by the latter
in s U.0. dated 19th November 10,8, .
19 | 720.2-1959 | Chief Engineer accorcied techmceal sanction to the estimaie for Re. 5,4),664,
20 | 27-6-1959 | Chief Engineer returned the plan to the Supenintending Engineer duly
. amended.
Konnagar Water Supply Schemee
81, Date Events
No.
1 -8. icipality informed the P.H.E. Directorate of the proponal to take up the
2.8-1040 M::tl:;}":u p;ly scheme and requested for deputation of officers 10 draw
up the scheme.
‘z 9-11-1949 | Chief Engineer, Public Health Engineening submitted sketch project esti-

mate to the Mumecipaiity for obtamnung the admnstrative approval of the
Government {Rs. 7,02,000),
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Sl
No. Date Eventa
s | 18-11-1949 | Mumopality forwarded the estimate to the Disirict Magirtrate and re-
- quested him to forward the same to the Sanitary Board for according
Admnistrative Approval, . ]
4| 21-11-1049 | District Magustrate forwarded the scheme to Commissioner, Burdwan Divi-
sion to take early stepa for obtaining the Admimstrative Approval of the
- Government. -
] 12.1-1950 | Commussioner, Burdwan Division recommerded ke scheire to Ad-kce
Comrmttes,
6| 15-2-1950 | Ad-hoe Committee approved the scheme,
7 8-3-1950 | Secretary, Ad.hoc Commiitteée forwarded the estimate to Govérnpent to
accord Admmstrative Approval. '
8| 19-0-1950 | Executive Engineer asked the Municipality to hand over the site for tube
well and pumping station.
9| 20-9-1952 | Government refused to undertake the water supply scheme due to financial,
! condition, _
10 19-5-1954 | Chief Engineer, Public Health Engineering reguested the Government to
take up this work under 1st Five Year Plan of National Water SBupply and
Samitation Programme. L '
11 217.1-1955 | Chief Engineer forwarded a #lightly revised estimate for Re. 7,38,0C0 to
the Government for accord of A A., and to the Mlumcipahty for acceptance
of estimate.
12 3-2-1955 | Mumicipality communicated the acceptance of the estimate to the Chief
) Engineer. -
13 10-3-1955 | Government accorded Administrative Approval.
14 19-5-1955 | Estimate for Rs. 7,38,000 sent to Mumeipality for obtaiming final sanction
of Government.
| 14-8-1955 | Executive Engineer accepted the tender of M;s Indo American Com-
mercs Ltd. for Rs. 13,640 for the supply of pumps (Date of tender
13-5-1955).
16 | 19-7-1955 | Executive Engineer accepted the tender for Rs 23,000 for supply of 2 Noa.
8" diameter tube well {Date of recerpt of tender 20th Apnly 1955).
17 19-8-1955 | Government called for detailed estimate from the Commissioner.
18 22.8.1955 | Tender for the construction of R C C. elevated reservoir for Rs. 1,49,276¢
'1'3?5 ted by Executive Engineer {Date of receipt of tender Sth August
19 | 24-9-1955 | Commssioner forwarded detailed estimate to the Ad-hoc Committee for
recommending to Government for final sanction.
i
20 ¢ 22.11-1955 | Ad-hoec Committee recommended the echeme to Government,
g | 13-1-1956 | Chief Engineer requested Government to accord technical sanction.
22 2-2.1956

Government issued notification and called for an; tion or objection upto
17th May 1956. ges JecH P
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No. Date Events

23 | 7-12-1956 | Government accorded technical sanction to the estimate,

24 | 23-8-1958 | Executive Engineer rerommended extension of time for the construction
of overhead tank, Date of start of work : 1st November 1955, Stipulated:
date of completion of work : 20th February 1958, Work was completed on

. ?lst August 1957, Reasons for extension of time were (i) Due to change
in site due to bad soil (1m-22 days), (15) Due todelay in procurement of
stone chips upto 2nd May 1936, and (11} Due to non-avalability of M8
rods of required mizes and requusite specials,

25| 24-6-1938 | Chuef Engineer sanctioned the extension of time upto 81st August ID57.

Water Supply of Klicowali Village
Al
81,
No, Date Events

1 8-8-1957 | Execntive Engineer reported to Supenintending Engincer that the Kheowali
Panchayat had deposited Rs. 2,000.

2 13-8-1957 | Director of Panchayat wrote to Chief Engincer, that the Kheoiralp
Panchayat had deposited Rs. 2,000 on 18th May 1957 in the Treasury
and it had eolleoted 40,500 bruke costing Rs. 1,600 The Panchayat

- — | required one overhead reservoir and battery of taps. Ihrector requested
Chief Engumeer to submit the estimate for the scheme fur acceptance.

3 23.8-1957 | Chief Engmeer asked the Supenntonding Engincer and Executivo En-
giueer to prepare the estimate.

4 | 21.9-1957 | Superintending Engineer submitted the estunste for Rs, 60,334 to the
Chief Enguneer.

5 8-11-1957 | Meeting of Chief Engineer, Superintending Engincer and Director of
Panchayats. Decided to let out the work to local panchayat on work order
basis subject to the condition that the expenditure and habalities did
not exceed the funds at the aisposal of Executive Engineer,

8 | 13-12-1957 | Chief Engineer submitted the estimate to the Director of Panchayats to
accord administrative approval and intimated that the cash contnbution
of the villages should be Rs. 3,017,

)

7 | 21.1-1958 | Chief Engineer submitted the estimate to the Sanitary Board for adminis-
trative approval,

8| 23.1.1958 | Sanitary Board accorded admimstrative approval tc the estimate.

9 13.3-1958 | (a) Director of Panchayate informed the Sanitary Board that the Pan-

at had agreed to bear 12 per cent of the cost, 5 per cent in cash and 7
;::{aent in the form of lnboml'::e in the reeclution of the Panchayat Board
and the estimate countermgned by Sarpanch was submitted for admms-
trative approval by the Sanitary Board. 5 per cent of the cash contnbu-
tion was already paid by the Panchayat

(b) Director of Panchayats requested Chief Enganerr. to toke up thework

early.
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Berial .
No. (- Tate Events '

10| 23.3.1958 | Secretary, Samtary Board sent the plan and estimate to the Chief En-
Rineer. Grants equal to 38 per cent had already been placed at the die-
posal of Executive Engineer. The Central Government subsidy would be

. relensed as sron a3 Government of India sanctioned the same.

11| 27-3-1958 | Chief Engineer asked Supermtending Engineer to prepare detailed esti-
mate, -

12 14.4.1958 | Estimate sent to Director General, Health Services, for prelimnary tech-
mcal approval,

‘13 58 } Work started, ‘ i )

14 7-12-1958 | Chuef Engineer inspected the work and issued technical mstructions for the
execution of the work. . .

156 | 24.12-1958 | Chuef Engineer nsked the Supermtending Engineer, about the arrange-
ments made by hum about the electric connection to the pumping ma-
chinery.

16| 1521939 | Work completed.

a7 17.2.1859 | Chiel Engineer asked the Executive Engineer to provide smtable drip feed
arrangements for chlorination with bleaching powder, After the filters

" | bad matured, supply mught be given without waxting for opening cere-
mony. -

81 27.2.1059 | Superintending Engineer reported tn the Chief Engineer that the work was
successfully completed by the willage Panchayat, where no suitable con-
tractors were forthcoming at the followng rates—

(1) Earth Work 3009, above the contract schedule of rates
2) Masoncy 1809 above do.
(3) Pipehine @ 1509 above do.

19 23-2-1960 | Darector General, Health Services accorded technical approval to the

Scheme,




71

APPENDIX V
(Referred To In Para 5.4.8.)

Extract from Proceedings of the First Public Health Engineers' Cone
ference, September, 1955.

Data required by the Central Public Health Engineering Organisation
for technical review of the Schemes submitted by the States under
the National Water Supply and Sanitation Programme,

After full discussion, it was agreed that it would not be possible to
give all the detailed information as listed in the data sheet attached to the
agenda, as at the same time of getting administrative approval these de-
tails are not insisted upon. Some of the States are obtaming sanction
of a scheme part by part and as such only one part is taken up for execu-
tion at & time. Therefore, a detailed project as per data sheet could only
‘be available after all the component parts of the scheme are taken up for
execution.

It was therefore agreed that for the purpose of obtaining Central
assistance, sufficient details should be supplied by the States su that gene-
ral technical serutiny of the Projects is possible and the Central Organi-
sation ean serutinise the scheme and render any help in the form of re-
marks which will be of help during execution.

After studying the data sheet, it was agreed that the following
should be supplied: )

Part A—Water Supply and Water Treatment:

Y. Gencral:

(a) A prelimirary report. - ‘

(b) A complete engineering report on the proposed system by the
eonsulting or designing engineer.

(e) A key plan, : .

(d) General drawings of intake arrangements, pamping stations,
reservoirs (storage and distribution) and other appurtenant works.

f¢) General drawings of treatment plant. .

{f) Estimates of cost.

(g) Mode of financing the scheme where possible.

IL. Detailz of the above items may be on the following lines ;
(a) Preliminary report:

This should include a statement of problems, present and
future needs: available sources of supply and source selected;
gnality and quantity of supply available; treatment processes
proposed with a brief statement of capacities and desdign
data on the major klements; scope of distribution system and
distribution storage.

(b) A complete engineering report should contain the following
_ details:
(i) Forecast of future population based on census records, local
conditions, social and economic trends.
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(ii) Estimation of demands inclusive of domestie, industrial and
stitutional needs.
(iii) Sources of supply.
1. Ground water:
Nature of topography, catchment area, subsoil strata ete. -
Construction methods and materials (dug, bored, drilled wells,

infiltration wells and, galleries, and protection from surface
and subsurface pollution).

Mininum safe yield of the source.

Quality of the water with special reference to treatment re-
. quired, if any.

2. Sprinys: .
Nature of topography and catchment.
Details of eollection and storage.
Minimum safe yield of the spring,.
Protection from surface pollution,
Quality of supply.

3. Surface supplies:

{a) Nature of catchment area and swrface geology. Quality
Ofl. water available, physical, chemical and bacteriologi-
ca

(b} Minimum quantjty of flow of water available, measures to
protect the supply from pollution,

(e) If the minimum flow is short of the daily demands, ar-
rangements for storage, should be detailed supported
by hydrological data—rainfall—run offr data ete.

(d) Intake arrangements inclusive of low dams, weirs,
screens, shutters, colldeting wells, galleries and wells,

(iv) A schematic diagram of the supply with hydraulic levels.
(v) Formulae vsed in determining pipe capacities.
(vi) ll)eselription of pumping and gravity mains with hydaulic
evels.
(vii) Pumping stations including equipment, eapacities main features,
provision for future extension, ete.
(viil) Itt:itgosed treatment processes should contain the following de-

1. Basis for selection of the process and design capacity of the
plant. i
2. Chemical mixing and flocculating arrangements, type of
struoture and: equipment with details of detention time,
velocity of flow ete. ’
8. Sedimentation basin with particulars of type, dimensions,
detention period, method of cleaning ete. -
(ix) Distribution system: General design, data for distribution
system.
", {e) Key Plan; This Shguld incluae the layout of the area
served and the entire scheme with salient details.
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(f) Abstract estimates of cost.

(g) Mode of financing; to be given where possible.
The ahility of .the community to meet the annuities on the
loans floated to raise the capital cost and to meet the
annval maintenance charges should be diseussed. Also

the proposed structure of water rates, metering ete. should
be indieated.

Part B-—Sewerage and Sewage Treatment :
L Generat:

(1) A preliminary report.

(2) A complete angineering report on the proposed system by the
consulting or designing engineer.

(3).A kev plan.

(4) General drawings of treatment plant.

(3) Estimates of cost.

(6) Mode of financing the scheme where possible.

II. Details of the above dtems should be on the following lines:
~ (1) Preliminary Report: - i

It should usually contain a statement of problems deseribing pre-
sent and future areas served with population data for the
areas; character and quantity of sewage; propased site for
treatment plant; treatment processes proposed with a table
listing type and capacity of all major elements: basic design
data such as detention periods in settling basins, filter loading;
and deseription of receiving waters or other means of disposal
of effluent.

(£) Complete engineering report; this report should include the
following : ‘

(a} The nature and extent of existing system, areas to be included
within the proposed system and of the areas to be served in
future extensions.

(b) A history of growth including forecast of population,

(e) Present total per capita water consumption of the community.

(d) Per capita daily sewage flow based on guagings or otherwise.

(e} Allowance made for infiltration into the sewers.

(f) Estimated daily sewage flow including infiltration,

(g) Character of sewage as determined by laboratory anslysis er
otherwise.

(k) Prinecipal sources of industrial wastes, if any.

(1) Formnlae employed in determining sewer capacities.

(i) Materials for pipes, joints, manholes ete,

{k) Description of pumping stations, including equipment capa-
cities, prineipal features, provision for future expansion,
stand-by unit ete.
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(1) On treatment process; the following details should -be fur-
nished: N ‘

(1) General report of process, design capacity of plant and
degree of treatment to be prowvided.

(ii) General details of principal elements including hydraulie
analysis for maximum, minmnum and average flows.

(iii) Disposal of effluent.

(a) Description of receiving waters hydrologic data, uses
of stream, oxygen resources and bacterial quality.

(b) Disposal of sludge.
{iv) Disposal on land-irrigation use and erops grown.
(v) Disposal of sludge.
(vi) Laboratory facilities and tests.
(viil) Any peculiar conditions of the locality.
(viii) Recommendations for plant mamtenance and stait.’

(3) A general map of municipality containing the main features of
the sewerage system and treatment plant.

(4) Abstract estimates of cost.

(5) Mode of financing the scheme. Details of resources, available
and anticipated, to meet the annuities on loans floated to raise the eapital
cost and to meet annual maintenance charges, should be discussed.
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