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PREAMBLE 

Man has had to live with floods since the very beginning. Efforts have been 
made from early times to give protection to land and property. These early at­
tempts catered to individual needs for protection to small areas. 

Prior to 1954, about 5,300 km of embankments were constructed by Govern­
mental agency, largely for the protection of irrigated areas in the north and deltaic 
tracts of the east flowing rivers in the south. These afforded protection to an area 
of about three million hectares. 

2. The heavy floods of 1954 focussed the attention of the public and the Parlia­
ment on the inadequacy of the measures taken against floods. A programme of 
flood control was, therefore, launched at the national level in that year. 

A large number of flood control/protection works of various types have been 
undertaken by the Central and State Governments since then. Also a number of 
Committees at the Central and State levels have been appointed to study and advise 
on general and specific measures. A resume of the background, terms of reference 
and recommendations of the important Committees is attached as Annexure 11. 

3. Since 1954, considerable progress has been made in the matter of flood 
protection covering the construction of about 8,400 km of new embankments and 
16,000 km of drainage channels, 221 town protection works and raising of nearly 
4,700 villages. This has provided protection to about 8 million hectares out of an 
estimated total of about 25 million hectares of flood-prone areas at a cost of nearly 
Rs. 430 crores. 

Inspite of these measures, the figures of flood damage reported by the States 
have been on the increase in recent years. It was, therefore, felt that a study in 
depth may be made towards evolving an appropriate approach to the problem. 
The Goverl).ment of India has accordingly constituted the Rashtriya Barh Ayog 
(National Flood Commission) to consider the matter in its various aspects and sug­
gest suitable norms etc., vide their Resolution No. FC. 52(1)/76 dated 2nd july, 1976, 
copy attached as Annexure I. 

4. A questionnaire has now been framed by the Commission for eliciting the 
requisite information under each term of reference, and is attached. 

While framing replies to the questionnaire,· the clarification and guidelines 
mentioned below may please be followed : 

(i) River BasinsfSub-Basins 

Wherever relevant, information for river systems may be supplied indi" 
vidually, and listed in the order : main river stem, tributary, sub­
tributaries starting from the source downwards. 

(ii) Units 

Metric units may please be used. 

(iii) Maps 
(a) Scales of maps have been specified under the various questions. 

All map sheets should be of size 42 cmsx56 ems (size of the sheet 
adopted in the Irrigation AUas forming part of the Report of the Irri­
gation Commission, 1972) and bound in a volume. Where the total 
area cannot be accommodated on a single sheet, it may be shown 
on more than one sheet with connecting lines indicated on each sheet. 
Sheets should not be folded. 

(b) Where printed maps are not available, white prints may please be 
included. The prints should be legible and should show the re­
ference of the question number on the top. Care should be taken 
that the towns, installations and chainages etc. as mentioned in the 
script are shown on the mapsfplans. 
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(iv) Methodology 
Details of methodology have be<;n requested ip .a number of questions. 

These may please be given m sufficient lucidity. 

(v) Documents 
Wherever copies of Reports/Acts/Administrative Ordersff{egulations have 

been requested, six numbers may .Please be supplied.. .If so many 
are not readily available, two copies should be the m1mmum. 

Similarly, six copies of the reports of .studiesfinvestigationsfass~ssment 
may also be supplied if av~ilable, m addiiJOn to the specifiC notes 
asked for in the questionnaire. 

(vi) Sources of Information 

11 is probable tha! some. of the data and statistics referred to in the re­
plies are available m some published or documented papers. Re­
ference to these may please be given at relevant places. 

(vii) Formal of Reply 

The information may please be compiled separately for each .term. of 
reference. The question (giving the nu~e,r as in the questionnaire) 
may be reproduced first and the malenal m reply (mcludmg notes 
where asked for) furnished underneath it utilising the full width 
of the page except for the margin, only one side of the paper may 
be used. 

(viii) Copies of Replies and Maps 

Three copies of the replies may please be supplied in bound volumes 
and ten copies in loose sheets. Twelve copies of maps may be sup­
plied in bound volumes. 

5. The questionnaire has been framed so as to elicit such information as may 
enable this Commission to review the problem in its various aspects. It is, how­
ever, possible, that there may be additional information which may be of assistance. 
The same may please be detailed at relevant places or included as a separate note 
for the benefit of the Commission. 

. 6. Replies covering all items of the questionnaire in the very first instance 
Will be appreciated. If, however,. any item(s) are likely to take time, information 
on others, may please be commumcated, followed as soon as possible, by that on 
the remammg ones, makmg a SUJtable note at the relevant place in the initial com­
pilation. 

7. Illustrative photographs (aerial or other) wherever available of flooded 
area, structures, breaches, etc. may please be included in the text, where relevant. 



No. FC. 52(1)/76 
GOVERNMENT OF INDIA 

(BHARAT SARKAR) 
MINISTRY OF AGRICULTURE & IRRIGATION 

(KRISHI AUR SINCHAI MANTRALAYA) 
Department of Irrigation 

(Sinchai Vibhag) 

ANNEX~ I 

New Delhi, the 2nd july, 1976. 

RESOLUTION 

Sizeable progress has been made in the flood protection measures since 1954, 
when the National Flood Control Programme was launched for the first time, in the 
country. Since then, nearly one third of the flood prone area has been afforded rea­
sonable protection. During this period of two decades, considerable expe­
rience has been gained in planning, implementation and performance of the flood 
protection and control measures. Advancement in technology has taken place not 
only in India but also in foreign countries. Therefore, it has become necessary to 
conduct a study in depth of our approach and programmes of flood control measures. 
Formulation of a flood control policy would require detailed study of various prob­
lems concerned with flood control measures and also, aspects like soil conserva­
tion and afforestation. The Government of India have, therefore, decided to set up 
the Rashtriya Barh Ayog so as to evolve a coordinated, integrated and scientific ap­
proach to thd flood control problem and draw out a national plan, fixing priorities 
which could be implemented in the near future. The composition* of the Commis­
sion shall be as follows : 

2. 

(1) Shri Jaisukhlal Hathi • • 
(2) Two experts in flood control 

(to be nominated later) 
• • 

• Chairman (Part-Ume) 
Members 

(3) 

(4) 

(5) 

(6) 

(1) 

(2) 

One Economist (to be 
nominated) . • • • • • Member 
One Agronomist (to be 
nominated later) • • • • Member 
Representatives of the Central 
Water Commission, Ganga Flood 
Control Commission, and 
Brahmaputra Flood Control 
Commission • • • • • • Member 
One Member-Secretary (to be 

Member-Secretary nominated later) 

The terms of reference of the Commission will be as follows : 
To review the flood protection measures undertaken since 1954 and to 
make an evaluation of the benefits and effectiveness of the measures un­
dertaken so far with special reference to embankments in reducing the 
damage. 
To identify the areas where a large number_of Zamindari_andfor unautho­
rised embankments, bunds, and spurs, etc, exist; to assess_the effect 
of such constructions on the flood problem ; and suggest remedial mea­
sures. 

*The composition of the Ayog, notified vide No. FC-52(1)/76 dated 10-3-77 is as under : 
l. Shri Jaisukhlal Hathi Chairman (Part-time) 
2. Shri D. B. Anand • , , • Member, vice-Cbairmllll 
3. Shri R. C. Prasad , Member 
4. Dr. N. Patnaik , Member 
5. Dr. Kamta Prasad , , 
6. Member (Floods), Central Water Commission • 
7, Chairman, Ganga Flood Control Commission 
8. Chairman, Brahmaputra Flood Control Commission 
9. Shri K. Ramesh Rao • • • , 

5 
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Member 
Member-Ex-officio 
Member-Ex-officio 
Member-Ex-officio 
Member-Secretary 
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(
3
) To identify the areas where construction of roads, highways, railways 

etc and other encroachments into drains have aggravated flood. prob­
le~ and to suggest measures for improvements mcludmg legislative 
action, if any. 

(4) To analyse the damage caused by floods in recent years and to identify 
areas requiring immediate flood protection measures. 

(5) To evolve a comprehensive approach to the problem .of floods in .the 
country keeping in view the need for op!lmum and mult1-purpose utilisa­
tion of water resources as also the role of soil conservation and afforesta-
tion in flood control. 

(6) To make an analysis of the cost and benefits of flood protection measures. 

(7) To suggest criteria for taking up flood protection measures and means 
of mobilising resources therefor. 

(8) To recommend proper land-use in the flood plains with a view to mini­
mise damage and to ensure overall increase in agriculture production. 

(9) To exanline the existing arrangements for maintenance of flood protection 
works and recommend measures for improving the same. 

(10) To review the existing administrative and organisational set up for flood 
control at the Centre and in the States and suggest improvements where 
necessary; flood control to include flood forecasting and warning, flood 
fighting, formulatio~ and iffiplemeJ].tation of flood protection measures. 

(11) To exanline the present procedure of assessing flood damage and suggest 
improvements. 

(12) To examine any other matter related to floods and flood control and make 
suitable reconnnendations. • · 

3. The HeadquartQrs of the Commission will be in New Delhi. 

. 4. The Commission will make its recommendations as soon as practicable 
but m any case w1thm two years. It may. if it deems fit, submit interim report(s) 
o~ any spec1fic problem(s). The Comm1Ss1on should subwt the interim report basin-
w~e. . ' . ' . 
. s.. The Commission will devise .its own procedure. It may call for such 
mformallon and take such ev1dence as 1t ~ay c<;msider necessary. The ministries/ 
Departments of the Government of India will fu~h such information and documents 
and render such assistance as may be required by the Commission. 

· . 6. The Government of India trust that the State Governments/Administrations 
of Uruon Terntones will extend to the Commission their fullest cooperation and 
ass~tance. 

No. 52(1)/76-FC 

ORDER 

Sd/-
(C. C. PATEL) 

Additional Secretary to the Govt. of India 
Dated the 2nd July, 1976 

Ordered also that a copy f th R 1 · . 
Departments of the Government 00 f r:diae:dti~ ftet coGmmunicated to all .Ministries/ 
of Uruon Territories. a e overnmentsfAdmirustratJOns 

Sd/-
. (C. C. PATEL) 

Additional Secretary to the Govt. of India 



ANNEXURE n 
iMPORTANT COMMITTEES ON FLOODS AND FLOOD PROTECTION MEASURES 

Since 1954, the Central and State Governments have appointed a number of 
Committees to study and advise on the policy matters for the speedy implementation 
of the flood controJ1protection programme and also to examine the flood problem in 
general as well as in specific areas for evolving suitable remedial measures. The 
Committees appointed can be broadly classified into the following three categories :-

I. Appointed by the Government of India to deal with general flood problems 
in the country. 

II. Appointed by the Government of India to deal with specific problems. 
III. Appointed by the concerned State Governments to deal with particular 

problems in the State. 
The following is a resume of the background, terms of reference and recom­

mendations of the important Committees :-
I. Committees appointed by the Government of India to deal with general flood 

problems in the coWltry 
(i) High Level Committee on Floods 

This Committee was set up in April, 1957 to make an assessment of the flood 
problem in the country and adv1se on the measures that should be taken to tackle 
it. The Committee consisted of senior engineers and a forest officer. The terms 
of reference of the Committee were :-

(a) To analyse the factors responsible for a succession of heavy floods in tht3 
Ganga and the Brahmaputra basins and to indicate, in a general way, after 
an examination of the hydrological and other relevant data available, the 
lines on which the flood problems in the various areas should be tackled. 

(b) To review the measures Wldertaken to combat floods and to indicate the 
lines on which work should be proceeded in future both in regard to 
the construction of flood protection works and in regard to the collection 
of data for the formulation of long-term flood control measures. 

(c) To lay down principles for the fixation of priorities in the construction of 
flood protection works. 

(d) To examine specific flood problems of an acute character from States 
like Andhra, Orissa and the Punjab and to indicate the lines on which 
they should~be tackled. 

(e) To report on the circumstances in which embankments can be considered 
as a suitable method of flood protection. 

(Q Any other recommendations bearing on the control of and mitigation 
of damage by floods. 

The Committee submitted Volume I of their report dealing with the general 
assessment and principles and policies in December, 1957 and Volume II discussing 
flood control in various basins in November 1958. In their report, the Committee 
made~a;;comprehensive assessment of the flood problems in the various river basins, 
reviewed the measures undertaken till 1957 and~suggested lines for further measures 
and collection of data. They also reviewed tile existing structure of the various 
flood control organisations and suggested modifications in their functions. The 
acute problems of floods in the different river basins were also dealt with. 

(ii) Minister's Committee on Flood Control 
This Committee was set up in February, 1964 and consisted of Ministers in­

charge of flood control in the various States and representatives of Central Water 
& Power Commission, Ministry of Irrigation and_Power, Ministry of Finance and the 
Planning Commission. The terms of reference of the Committee were : 

(a) To review and assess the action taken by the Central and State Govern­
ments in respect of the National Flood Control Policy outlined in 1954 with 
a v1ew to indicating to which extent the vanous flood control measures 
have been effective and what further rema1ns to be done m different 
States in the fourth, hith and subsequent Plans. 

(b) To suggest ways and means for financmg flood control schemes. . 
(c) To examine the ex1sting pattern of and suggest modifications and rmpro­

vements to flood control organisations in the. States and at the Centre 
and 1nter-::>tate levels like the River Comm1SSlons. 

(d) To examine and recommend policy in respect of flood warning and fore-
casting, flood plain zoning and flood insurance. . 

(e) To make recommendations on any other subJects relating to the above. 
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· · rt in December 1964, In ... their report, 
The Committee, subnutted their repa~on of lon range plans for _flood control, 

the Committee stressed the need for pretfsa:s and i.nprJl"vement m the present system 
coordinatlon of flood control With t~er. They did not favour the levy of flood cess 
of collectlon of Hood damagebstadlS cs n the poor cultivators in the protected reach. 
as it would be an additlona1 . ur en ~ttern of assistance to the State Governments 
They reconunended ch'fge lfo~1, Ioans to tiO'fc grant or subsidy. In the case of 
for tlood control works rom 0 nunena:a that these works should be finan­
anti-sea eros10n meas~~es, ~ wasec~~endation included giving special assistance 
ced from the Centre. . e 0 er r severe floods almost every year and setting 
to the State of Assam which 1fs s~t~gto the disputes relating to the sharing of cost of up of Standing Comnuttees or s 
road and railway bndges. . 

(ilil Minister's Committee on Floods and Flood Rehel . . 
Durin the floods of 1970 there was considerable loss of life m some parts of 

th t g Tne 5th Conference of the State Mimsters of lrngat10n and Power 
aft~r c~e~e~in the Situation reconunended tne settmg. up of a Comm1ttee to go mto 
the reasons foi tne heavy loss of lives and to draw swtaole proposals for ~o1~g 
such loss of lives m future. 'fhe Committee was headed by the Umon Deputy rms er 
of Irrigation and Power and consiSted of Ministers mcharge of tlood control ~ 
·some of the tlood prone states and representatives of the lnd!an MeteorologiCal De 
partment and the Centra! Water & Power CommissiOn, The terrns of reference of the 
Committee were : 

(a) To enquire into heavy loss of lives and property from floods and heavy 
rainfall. · f h h 

(b) To examine and draw up suitable proposals for avoidance o sue eavy 
' loss of lives etc. m future. . . . 

(c) To study the question of co-ordinated action.by vanous agenc1es m orga-
nising l!ood re.lJ.ef measures. . . 

The Committee submitted 1ts . report m March, 1972. The more rmportant 
of the reconunendations made by the Committee were as loilows : 

(I) Flood forecasting centres should be established in all the Hood prone 
river basJns. Flood MeteorologJCa1 otllces should be established _by the 
Indian Meteorological Departinent to work in close cooperation With the 
flood forecasting centres. 

(2) Arrangements for dissemination of flood warnings should be made and the 
public educated about the significance of such warnmgs. 

(3) Each State Government should prepare a manual_for flood operations, 
including flood fighting, and shoUld set up necessary orgamsations for the 
purpose. 

(4) Long range and comprehensive plans of flood control should be prepared 
expeditiously by the State by engaging special staff, if necessary. 

(5) Suitable legislation should be enacted by the States to prevent encroach­
ment on the nvers and natural drainage channels. 

II. Conunittee appointed by the Government or india to deal with specific problems 
ti) Expert Committee on Flood Problems of Coastal Districts of Andhra Pradesh 

This Committee was constituted in October, 1964 to suggest comprehensive 
measures for flood control on the coastal nvers and to exanJme and recommend 
proposals _for lowering the flood level of Koileru Lake and for improving the drainage 
m the Deltaic areas. ·rne Comnuttee had Snn A. c. Mitra, retired Engmeer-in-Chief. 
Uttar Pradesh as Chauman and representatives of the Mmistry of Irngation and Po­
wer, Central Water & Power Comnussion and the Central Water and Power Research 
Station, Poona and Government of Andhra Pradesh as well as an expert from Nether­
lands as members. The terms of reference to the Committee were : 

(a) To suggest a comprehensive Plan for control of floods in the coastal rivers 
llke Budameru, 1'nammileru _and Yerraka!va by construction of detention 
reservoirs or by divers10n mto adJoining valley or any other methods. 

(b) To consider and. recommend proposals for lowering the flood level 
of Kolleru lake e1ther by improvmg the outfall channel Upputeru or by pumpmg or by both. 

(c) To co_nstder and recommend_.proposals for improving the drainage sys­tem m the area; and 

(d) Any _other recommendation that the Committee desires to make for pre­
vention of floods and inundation. 
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In its report submitted in January, 1966 the Committee, inter-alia recom­
mended the construction of three reservoirs across the Thammileru, Yarrakalva 
and Budameru rivers, widening and deepening of the Upputeru river from Kolleru 
lake to the sea and improvements to various drains in the Krishna and Godavari 
deltas, 

(ii) Committee on Flood Control in the Adhwara Group of Rivers of North Bihar 

This Committee was appointed in October, 1964 to make an assessment of 
the problems of floods in the Adhwara group of rivers (between the Bagmati and the 
Kamlabalan)·in North Bihar and to evolve adequate plan for flood control on these 
rivers. The'rCommittee had Shri Jafer Ali, Consultant in the Ministry of Irrigation 
and Power as Chairman and representatives of the Central Water and Power Com­
mission and that Government of Bihar as members. The terms of reference of the 
Committee were : 

(a) To make a complete study of the flood problems of the Adhwara group 
of rivers in North Bihar; 

(b) To assess the flood control works so far executed and planned to be exe­
cuted on these rivers, particularly in the context of very dense population 
in the area and the meandering nature of the rivers ; 

(c) To recommend the nature of flood control measures that would be the 
best suited for flood control on these rivers, with special reference to the 
possibility of detention basins (or tanks), channel improvements by means 
of dredging, reservoirs, soil conservation in the upper reaches etc.; and 

(d) To make any other suggestions relevant to the control of floods in this 
group of rivers. 

The recommendations made by the Committee included the channelisation 
of the river Darbhanga-Bagmati, diversion of part of the discharge of river Bagmati 
into the old course of the river Kamla, provision of embankment in reaches where 
the rivers spill and provision of adequate number of sluices in the embankments. 

(iii) North Bihar Drainage Committee 

This Committee was set up in August, 1965 to make a detailed study of the 
drainage requirements in North Bihar which is traversed by the Bagmati, Kamla, 
Pahar, Kankai, Mahananda, Gandak and Kosi rivers. The Committee comprised 
Shri Jafar Ali, Consultant of the Ministry of Irrigation and Power as Chairman and 
representatives of the Central Water and Power Commission, Bihar Government 
and the North-Eastern Railways as members. The terms of reference of the Com­
mittee were 1 

(a) To study the existing data of drainage systems of North Bihar and suggest 
collection of further observations that may be useful in planning proper 
drainage of the region ; 

(b) To study the effect of the railways, canals, roads and embankments on the 
drainage of North Bihar including the regimes of major river systems; 

(c) To examine in particular the adequacy or otherwise of the waterways 
provided under railway and road bridges, and to suggest improvement 
in the existing waterways under railways and road bridges; 

(d) To discuss and report on any other connected matters. 

The Committee made the following recommendations : 
(I) Augmentation of the existing network of rain gauges, gauge and discharge 

stations and collection of data on a systematic basis. 
(2) Provision of adequate drainage systems in Irrigated areas and the criteria 

which are to be followed in their design. 
(3) Provision of additional waterways for road and railway bridges and ade­

quate drainage sluices in the embanked portions. 

(iv) Committee on Scientific Flood Forecasting in the Country 

This was set up in 1963 to review the system of flood warning existing in the 
country at that time and to recommend suitable organisation and procedure for under­
taking effective system of flood forecasting. This Committee had on it representa­
etivs of the India Meteorolo9ical Department and the Central Water and Power 
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. . 1965 th Committee recommended setting up of 
Commission. In its report submitted m ' j1 over the country and setting up of a 
flood foreca~ting centres. antd su~?d-cen~d~~ordinate flood forecasting programme. 
flood forecastmg orgamsal!on o gm e a 

(v) Study of Scientific Assessment of Flood Damage . 
f d d ade by the States was not on a umform 

Since the assessment. 0 floo ama9f~~ rocedure for having accurate and 
basis and ~e .nee~ for lt};mgd ~wna;e UC:.~m althe States was keenly felt, the work 
reliable .stal!slical d at~ ~cie~~ific ~~ocedure for the assessment of pood damag~ was 
of evolvmg a hta~ ~! I C unci! of Applied Economic Research m I 964. .Jn Its re­
entrusted to. t. e a Ion~ . 0 d e of computing damage, the settmg up of 
E~~}~,l~af~~'J's0~tt~c~~~~~c'hf~r E~~~~:e~: of Flood qontrol at State Hqr~ .. dis~ation 
f th Distt Collectors as the authority to co-ordmate all !Jle r~po s o ama_ge 

~ala ;ent by the officials in the Districts, training of village office~ Ih the o~setlal!o~ 
and reparation of reports of the damage caused by floods an t e nomm?- on o 
FlooS Control Department in the States as the overall agency for the collection and 
dissemination of flood damage data. 

(vi) Study of Erosion Problem on the Brahmaputra 

A study group was set up in 1964 to make an assessment of. the problem of 
erosion on the Brahmaputra. This Group consisted of represental!ves of the State 
Government of Assam, Central Water & Power Commission and the Ce.ntral Water 
and Power Research Station, Poona. The report of the Study Group was mtend~d for 
the use of an American Expert, who had been invited by the Government o~ India for 
giving advice on the measures against erosion on the Brahmaputra. !n Its report 
subml.tted in 1965, the Study Group dealt with the nature ~d extent of ero~10n problem, 
the causes for the erosion and the measures adopted m other countnes. 

The American Expert inspected the area in 1966 and taking into account the 
observations made by the Study Group~ submitteq his-report in the same year .. In 
his report, he observed that although 11 was desirable to have a comprehensive 
scheme for the control of erosion on the Brahmaputra by means of reservoirs, training 
works, embankments and spurs, etc., it might not be feasible to implement the scheme 
on account of technical and other considerations. He, therefore, recommended 
that the anti-erosion works should be carried out in specific reaches where the~ pro­
blem is acute. 

(vii) Subamarekha Committee 

This Committee headed by the Member (Floods) of Central Water & Power 
Commission and consisting of Chief Engineers of Bihar, Orissa and West Bengal 
was conati,!uted in August, 1972, for preparing a comprehensive co-ordinated scheme 
of flood control for the Subarnarekha Basin consistmg of storage reservoirs in the 
upper reaches in the States of Bihar, Orissa and West Bengal, embankments in the 
lowe~ ~eaches in Orissa and West Bengal and improvement of flow to the sea after 
exammmg the proposals formulated by the State Governments of Bihar, Orissa and 
West Bengal. In It~ .report submitted in August, 1973, the Committee, inter alia, 
r~commended pro'(lsiOn of flood storage in the proposed reservoir at Chandil in 
Bihar a~d moderah~m. of floods a~d ~onstruction of embankments in West Bengal 
and O.nssa f!nd lhe1r Imple~enlation m a co-ordinated manner. The improvement 
of dr.amage m. the lower basm and measures for improving the flow conditions by 
prov1dmg straight cuts to the sea were also recommended. 

(viii) Gandak High Level Committee 

This Committee w~s set up in November, 1971 with Shri A. C. Mitra as its Chair­
man. It had also the Chief Enqmeers of Bihar and Uttar Pradesh and representatives 
osf lhti. e Cepntral Water & Power Commission and the Central Water and Power Research 

Ia on, oona as members. The terms of reference to the Committee were : 
(a) "ro study the be}laviour of the river Gandak from Indo-Nepal border to 

ti
1
!S confldue~ce Wit~ tp.e Ganga before and after the construction of protec­
ve an nver trammg works; 

(b) J~d eruhlauratSet 1
1heGperformance of the works undertaken by Uttar Pradesh 

a e overnments from time to time· 
(c) J~de~~:~~ diff};.e~t methods including const~ction of control structures 

central chan~er; Ic can be adopted to train the river flow in a more 
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(d) To recommend economical and permanent additional measures that are 
to be taken and nature and exten• of remodelling and strengthening of 
works already executed. 

The Committee submitted its report in March, 1974. The recommendations 
made by the Committee included the strengthening of the embankments already 
constructed, implementation of additional works immediately downstream of the 
Balmiki Nagar Barrage for checking the possibility of the river entering its old course, 
and extensiOn of the embankments beyond Chitauni Railway Station upto Pipraghat. 
As long-term measures, the Committee recommended investigation of multi-purpose 
reservoirs in the upper catchment of the river Gandak, channelisation of the river 
to enable it to carry the sediment without deposition and attain a stable course and 
controlled flooding by diversion of the part of the flood waters with its silt during 
the monsoon. The Committee stressed the importance of adequate maintenance of 
the works and continuous collection of hydrological data and watching the behaviour 
of the river for the planning of further works as necessary. 

(ix) Technical Experts Committee on Floods in North Bengal 
After the unprecedented floods of October, 1968 in North Bengal, an Expert 

Committee was constituted to go into the cause of high floods. The Committee had 
the Chairman, Central Water & Power Commission as the Chairman and representa­
tives of the Ministry of Railways, Ministry of Transport, India Meteorological De­
partment, Geological Survey of India, Central Water & Power Commission and the 
Chief Engineers of West Bengal as members. The terms of reference of the Com­
mittee were : 

(a) To study the causes and prepare a detailed account of the course of the 
October flood in North Bengal ; 

(b) To study and assess the nature and extent of damage caused to engineer­
ing structures during these floods; 

(c) To lay down criteria for the design of engineering structures in North 
Bengal in the light of such studies and in particular for waterways for 
railway and road bridges ; 

(d) To make suggestions for remedial measures in critical areas ; and 
(e) To study the existing flood warning system in the area and to suggest 

improvements therein. 
In its report submitted in March, 1970; the Committee recommended mea­

sures which included soil conservation works in the upper catchment of North Bengal 
rivers, extension of waterways of road and railway bridges and construction of em­
bankments and river training works. The Committee also recommended the extent 
and location of additional waterways for Jalpaiguri road and railway bridges on the 
Tista and raising and strengthening of embankments for the protection of the 
Jalpaiguri town. The Conmmittee reviewed the existing flood warning system and 
made recommendations for improving the same. 

(x) Committee on Flood Control and Drainage in Lower Damodar 
This Committee was set up in October, 1971 and had Chairman, Central Water 

& Power Commission as its Chairman, and Chief Engineers of West Bengal and Bihar, 
representatives of the Damodar Valley Corporation and the Chairman of the Water 
& Power Development Consultancy Services as Members. 
The terms of reference of the Committee were : 

(a) , To make a study of the causes of flood and drainage congestion in the Lower 
Damodar region in recent years; 

(b) To review the rules and regulations laid down in the Operation Manual 
of D. V. C. reservoirs drawn in consultation with and agreed to by CW& 
PC and the States of Bihar, and West Bengal in 1969 and to suggest modi­
fications and improvements with a view to reduce flood and drainage 
congestion in the Lower Damodar Region; 

(c) To examine the possibility of the moderation of flood peaks to the extent 
of limiting the discharges downstream of Durg?-pll:r barrage to. 2,.5 1<!-kh 
cusecs for which the Lower Damodar Canalisallon Scheme IS bemg 
designed and executed by increasing the flood storage by:-

(i) Acquisition of land and properties to full reservoir level in Maithon 
and Panchet dams; 

(ii)" Providing flood storage in Tenughat dam ; and 
(iii) Constructing more dams in upper Damodar Basin, 
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The Committee in its report submitte~ in May, 1972 recommended the acquisi­
tion of land at Maithon and Panchet reservoirs for providmg full design flooc!- st<?rage 
capacity construction of embankments along Damodar and Mundeshwan nve~s. 
dredging of Rupna~ayan river, adoption .of modified operation schedule for reserv01rs 
and improvement m the flood forecastmg system. 

m. Committee appointed by the State Governments to deal with particular problems 
in the States 

(i) Bhagavti Committea on Embankment and Drainage (Assam) 
This Committee was appointed in 1957 ~or reviewiJ?-g the embankmen~ and 

drainage projects in Assam. The recommendations made m the Rep?rt pubh~hed 
in 1960 included carrying out regular sample surveys of the ~conom!C conditiOns 
of the people in different parts of the State annually to assess the Impact of embank­
ment and drainage projects, preparation of a comprehensive plan for flood control 
and provision of adequate number of sluices in the future embankments. 

tii) Kosi Technical Committee (Bihar) 
This Committee was appointed in 1965 by the Bihar Government with Shri 

Kanwar Sain, retired Chairman of Central Water and Power Commission as Chair­
man and representatives of the Ministry of Irrigation and Power and Chief 
Engineers of Bihar Government as Members. The terms of reference of the Com­
mittee were : 

(a) To review the achievements of the~osi Project in Bihar/Nepal, with special 
reference to flood control benefits which have accrued in North Bihar; 
and 

(b) To make a study of the residual flood problems of the Kosi river and 
suggest the future steps that are considered necessary to-
(i) render flood control components of the present Kosi Project more 

secure and effective; and 
(ii) ensure optimum flood protection in the Kosi Basin. 

The Committee submitted its report in 1966. The recommendations made 
included construction of a second barrage lower down at Dagmara for reducing 
the gradient and consequently the velocity and the erosive force of the river. The 
Committee suggested training works, dredging and bandalling as river conservancy 
measures to stabilise the channel and to increase the hydraulic efficiency and conse­
quently the silt carrying capacity of the Kosi, precautionary measures including a 
flood warning system to prevent any large scale damage which can take place in 
case of a breach of any embankment due to an unforeseen cause, demarcation of 
flood hazard zones, in the areas subjec(to flooding and preparation of a comprehensive 
soil conservation scheme for the Tamur tributary of the Kosi which brings in one­
fo~rth of the total coarse silt. The Committee also suggested quick annual recon­
nai~sance survey and other river surveys immediately after the floods and periodical 
aenal surveys. 

. Subse.quently the Bihar Gov~rnment again set up a Committee with Shri Kanwar 
Sam as Chairman and representatives of the Central Water and Power Commission 
Bihar qovernment, Central Water and Power Research Station and Shri M. R. Chopra: 
the~ VIce-Chancellor, Roorkee University, and Shri D. Mookerjea, retired Chief 
Engmeer of Bihar as Members. The terms of reference of this Committee were : 

(a) To review the functioning of the existing barrage and to suggest further 
!Yleasures ~hat _may be necessary to ensure optimum flood protection 
m the Kosi Basm ; 

(b) To examine the feasibility and economics of the construction of a second 
barrage on Kosi near Dagmara ; 

(c) To study the siltation problems in the Eastern Canal and Rajpur Canal 
System:; and to suggest means for tackling the problems so that the silt 
entry mto the canals may be minimised ; 

(d) To study and suggest methods for tackling the drainage problems in the 
canal command area ; and 

(e) To study ~he Chatra Canal Project a~d to suggest means for preventing 
Silt entry mto the canal and controllmg Kholas crossmg the main canal. 
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In its rep~xt submitted in April, 1971, the Committee recommended continuous 
a~d proper mamtenanc~ of the barrage and the embankments, collection and analy­
SIS C?f hydro-meteorological data on a contmuous basis, studies in respect of exclusion 
of Silt fron: the channel, measu_res for ac?ele_rated pace of development in the areas 
of the Kos1 Canal, and the detmled mvest1gations of the necessity of a second control 
structure at Dagmara. 

(iii) Orissa Flood En~~iry Committee 

This _Committe~ was set up by the Go_vemment of Orissa in September, 1959, 
Th~ Com~1ttee cons1s~ed of Shn. S. N. Bhan]a Deo, Minister of Orissa as Chairman, 
Ch~ef Engmeers of H~rakud ~ro]ect, Central Water & Power Commission, and 
Onssa and the Techmcal Adv1ser to the Government of Orissa as Members The 
terms of reference of the Committee were :- · 

(a) To ~nquire into and. re_port the causes leading to the breach of the Simalda 
Gha1 on the Kathjun nver on the morning of the 14 September 1959 and 
to fix responsibility for the breach and to suggest measures to prevent 
similar breaches in future. 

(b) To enquire into the causes of other similar breaches on Government 
embankments in the Mahanadi Delta area and to suggest measures to 
prevent recurrence of such breaches in future. 

(c) To· study the flood absorption capacity of the Hirakud Reservoir in its 
relation to the Mahanadi Delta area and to make recommendations for 
any additional measures necessary to be taken in the Mahanadi Delta 
area as a result of such study. 

(d) To study the Mahanadi Delta Irrigation Proejct with reference to the flood 
problem and to report the steps to be taken. 

Subsequently, the Committee was requested to study the flood problems 
and remedial measures on other rivers in the State. 

The Committee submitted its report in 1962. The recommendations made 
by the Committee included the strengthening of the existing embankments, provision 
of permeable screens for preventing sand casting and river training works for 
protection of towns and valuable properties wherever economically justifiable. The 
other recommendations were model studies for evolving measures to counteract 
the effects of littoral drift at the outfall of rivers, sluices to drain out waterlogged 
area within saline embankments, provision of flood reserve in the Bhimkund and 
Salandi reservoirs, construction of embankments along the Subarnarekha down 
stream of the railway line and escapes at suitable points. 

(iv) Technical Expert Committee on Cyclone and Tidal Floods (Orissa) 

This Committee was appointed in November, 1911 and consisted of Shri M. 
C. Pani, retired Chief Engineer, Orissa as'.Chairman and·representatives of the Central 
Water and Power Commission, Central Water and Power Research Station, Poena 
and the Chief Engineer Irrigation, Orissa as Members. The terms of reference 
of the Committee were :-

(a) To make analysis of the dama9'e caused by cyclone and the tidal waves 
accompanying the cyclones m 1911 and earlier years. 

(b) To examine alternative proposals for preventing the movement of tidal 
bore in land resulting in damage to crops and property. 

(c) To examine various alternative measures for reducing loss of life and 
damage such as tidal embankments, restricted. occupation of coast and 
communication provision and other appropnate measures. 

(d) To recommend measures that can be adopted economical_ly for protection 
against cyclones and tidal waves. The flood and. dramage problems 
are interlinked with the problems of cyclo~es and; tidal wav_es and have 
in many respects to be considered together, m evolvmg remedial measures. 

(e) To examine the records of cyclones that occurred in the past years in 
Orissa. 

In its Report submitted in February,_ 19~6. the Committee recommended the 
provision of artificial dykes with afforestation HI a belt of about I km. ?n. the _sea 
side where sand dunes d c not exist or are not wide enough p!antat_10n. lnta .w1d~ 
of about 1 km along the coast where high_ and wide sand dunes ex1st. and simpli­
fication of the system of rivers and creeks m the coastal belt by reducmg numbe;r 
~-23 DNFCfBO. 
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· 0 en the river and other outlets required for efficient 
of outlets to the sea, keepm.ifol of sluices for prevention -of tidal bores from enter­
drainage of the aread, pro:g1 e cuts in the areas where there is drainage congestion. 
mg mland and new ram 

(v) West Bengal Flood Enquiry Committee . 
· · was set up by the West Bengal Government m December, 

1959 T~s g~:g:: consisted of Shri Man Singh, retired Men:ber of Central ~ater 
· e · · as Chairman and Chief Engineers of B1har and North Bihar, 

~e~~r~f~~~~s~g~'er Commission, Kosi Project, South Eastern and Easte~ Rail-
. tion Flood Control, Roads & PWD, Calcutta Corp., _DVC & D1rec:tor 

~~~r J~~;:rch Instt.; West Bengal and representatives of the India Meteorological 
Department and Forest Department as Members. The terms of reference of the 
Comittee were :-

( ) to enquire into and determine the .. c:auses of the _1959. floods in the districts 
a of (i) Midnapur, (ii) ~owral?-_.. (m) I:Ioog:hly, (1v) B_1rbhum, (v) Burdwan, 

(vi) Bankura, (vii) Purulia, (vm) Nadia, (1x) Murshidabad and (x) 24-
Parganas, 

(b) to make an assessment of the effects of the floods ; 
(c) to ascertain if the intensity of the flood in the river valley areas could 

have been reduced by proper regulation of releases from the darns ; 

(d) to suggest remedial measures for the purpose of preventing recurrence 
of such floods in future ; and 

(e) to indicate broadly in order of priority schemes for flood control and 
flood protection-river-wise, basin-wise, or area-wise as the case may 
be. 

The Committee submitted its Report in 1962. The recommendation made in­
cli.Jded implementation of schemes which would eliminate or at any rate considerably 
reduce the chance of floods as experienced in 1959. It was suggested that the question 
of retention or otherwise of some of the Ex-Zamindari embankments should be 
examined by the Irrigation and Waterways Department of the State and as a matter 
of principle, embankments along the river channels in lower Bengal should be dis­
couraged wherever possible and should be retained where indispensable.. For 
improving the deteriorating .rivers and channels for disposing of the run-off from 
the upper catchment and precipitation from the locality speedily and efficiently, re­
sectioning of some of the channels, including remodelling structures on or along 
them and silt clearance by dredging and river training works were recommended. 
The other recommendations were : intense data collection programme including 
aerial surveys, investigation of the schemes necessary for flood prone areas and 
raising of villages. 

(vi) High Level Committee on Patna Floods 

This Committee was set up by the Bihar Government after the severe floods 
of 1975 m the Ganga and the Sone which submerged large areas of Patna City and 
caused considerable _havoc. The _Committee, consisted of Member (Floods} of the 
Central Water Commission as Chairman .. two Members of Bihar Legislature. Chair­
man of the Ganga Flood Control CommiSsion and the Chief Engineer of the Bihar 
Govt. as Members. The terms of reference of the Committee inter alia included 
mvesligatlOI_l of the causes of floods and to suggest measures' for future protection 
agamst similar catastroph1es. 

1 In its Report submitted in January, 1976, the Committee recommended im-
fn;{:;~~~at~~~s~:U~~~~m to~ ~prio1rity basis before the floods of 1976. These 
from Di ha to Ma 0 e an ents masonry walls on the south bank of Ganga 
new em£ankment ¥r~ along Wlth r~vetment at vulnerable places, construction of a 
of escape channel fr~ Maner to Sa1dabad along the nght bank of Sene, construction 
butary and Panchahu Patna Canal upstream of N~ubatpur through Khajuri distri­
improving and remod~m~~a, r~smg _and strengthenmg of panapur distributary and 
also recommended the 0 e. exJstmg urba~ dramage m Patna. The Committee 
raising and stren thenin remodellmg of the dramage system in the rural area and 
of new embank~ent$ 5s of thek left !embankment. of Pun pun along with construction 

wor s o second pnonty. 



GENERAL 
QUESTIONNAIRE 

G.l Please furnish in proforma G.l data relating to the general laud use 
statistics, population, per capita income etc. for each flood prone river basin/sub­
basin of the State. 

NoTES: (1) Main River Basins-These are basins of rivers which ultimately outfall directly 
into the sea 

(2) Sub River Basins-These are basins of the tributaries/sub-tributaries of the main 
river 

(3) Where information is not readily available for part of the districts covered in the 
basin/sub-basin, it may be computed approximately on proportionate area basis 
or as considered appropriate. 

G.2 Please furnish in proforma G.2.1 details of cropping pattern, yield and 
prices for the State as a whole. 

Please also furnish similar information in proforma G.2.2 for each flood prone 
river basin/sub-basin. 

G.3 Please furnish in proforma G.3 a list of gauge, discharge and silt obser­
vation sites on the various rivers/tributaries covered in proforma G.l. 

Please also supply a map to the scale of I to I million showing the river systems 
in the State, basin boundaries, railway lines, national highways and roads, important 
towns and installations and other features and the locations of the gauge, discharge 
and silt observation sites. 

G.4 Please furnish in proforma G.4 a list of rain gauge Stations maintained 
by the India Meteorological Department, State Government and others indicating 
their location and the period of record of data available. 

Please also supply a map to the scale of 1 to 1 million showing the location 
of these rain gauge stations. 

G.S Based on the data collected at the various observation sites indicated 
in G.3, please furnish information as in proforma G.S for the gauging stati<ms located 
nearest to the foothills, in the middle and lower reaches in each of the main rivers{ 
tributaries/sub-tributaries which are flood prone. 

NoTE : In the case of rivers originating in/flowing into foreign countries, information from 
the data in repect of the nearest gauging point within the State may be furnished. 

Please furnish notes on the manner of computation of the maximum flood dis­
charge-whether it is by actual observations or by stage discharge curve or by any 
other method. 

The method of computation of silt load carried by the river may also be 
detailed indicating whether it is according to the procedure recommended by the 
Central Water Commission (Central Soil Mechanics Research Station) or by any 
other method. 

G.6 Based on the data of floods collected from 1954 onwards, please furnish 
the following information separately for each of the main rivers and the major tri­
butaries and sub-tributaries : 

(a) The areas in which the damage causing floods have occurred indicating 
the actual dates of occurrence, duration of the floods and the area affected 
by these floods. Please furnish hydrographs at the gauging site imme­
diately upstream, of each flood. 

(b) Has any estimate of the area liable to floods in each river basin and sub­
basin been made for floods of 25 years, 50 years and 100 years frequency 'i 
If so please furnish a statement of areas likely to be affected by the floods 
of these frequencies basinwise and sub-basinwise. Please also furnish 
a map to the scale of 1 to 1 million showing the various river 
basins and sub-basins and the areas liable to floods of different frequencies 
in different colours. Wherever flood protection works have been imple­
mented, the areas protected may also be indicated in these maps. (Larger 
Scale maps of 1 to 250,000 may be adopted wherever necessary, to make 
the inforrnation clear). 

JS 
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s affected by maximum flood experienced so far, been 
0.7 Haye the areda sub-basinwise ? Please supply the information in pro­

assessed basm-wise an 
forma G.7 . 

1 ply a map to the scale of 1 to 1 million sho~mg the areas flooded 
. Also P ease s~ floods in each river basin and sub-basm. Wherever flood 

durmg. the ma~~ve been undertaken, areas protected may also be shown (larger 
f~~~~~~ ~~rr~o 250,000 may be adopted wherever necessary to make the infor-
mation clear). 

G a Please furnish a map to the scale of 1 I? 1 m!llion (1 _to 250,000 !n case 
of sev~rel flood affected basm~) showing the vanous nver basmsjsub-basms and 
the areas tlooded during the penod 1954 onwards. The areas flooded may be shown 
by distinctive lines with the year marked thereon. 

0.9 Based on the data collected from 1954 onwards! please furnis!t in~ori?at~on 
relating to the areas which were affected by surface dramage cong-estion mdiCa!mg 
duration with dates and the extent of the areas affected by such dramage congestion. 

Please furnish a map to the scale of I to 1 million (1 to 250,oqo wherever desi­
rable) showing the drainage basins and the areas which exp~n~nc~d t~e aboye 
drainage congestion. The areas affected may be shown by distmctive lines With 
the year marked thereon. 

0.10 From the flood damage statistics compiled since. 1954, please supply 
in proforma G.IO.l district-wise details of the area and populatiOn affected by floods. 

Please supply similar information basin-wise/sub-basin-wise in proforma 
G. 10.2 for the flood prone basins in the State (if basin-wise information is not 
readily available, if may be computed approximately on the basis of the figures in 
the districts and part of the districts covered in the basinjsub-basin on proportionate 
basis or as considered appropriate). 

G.ll The various Flood Committees had recommended periodical surveys 
of the rivers for making an assessment of the changes in the river regime. Please 
furnish a note indicating the nature of the surveys that have been undertaken on 
the rivers in the State and their periodicity. Bas3d on these surveys, please furnish 
'L' sections and cross-sections (at ·each gauging site or where cross-sections-have 
been taken) of the flood-prone rivers and their tributaries at intervals of every 
5 years starting from the date of the first survey. The information for each survey 
may be shown in distinctive lines indicating the years of the surveys. 

_Please _also ~rnish plan of the rivers to suitable scales, indicating the changes 
in their configuration durmg the period of surveys. 

Non: : The cross-section may be furnished at the same chainages. 

. 0.12 Please furnish the following information relating to the provisions made 
m the Plans for the St~t~ ~ a whole and for the flood control sector and amount spent 
on flood relief/ rehabilitatiOn : 

Plan 

1 

First Plan 
1951-56 

Second Plan 
1956-61 

Third Plan 
1961-66 

Annual Plan 
1966-69 

Fourth Plan 
1969-74 

Fifth Plan 
1974-79 

Plan !outlay for lhe'l Plan outlay for 
Statel_as a whole_ the flood control 

sect"r 

(Rs. crores) 

2 3 

Amount spent on 
relief & rehabili­
tation in flood 
affected areas 

4 

Remarks 

s 
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G.l3 Please furnish information of the Annual Plan provision recommended 
by the Planning Commission, budget provision made and the actual expenditure 
on flood control/protection for the State as a whole from the year 1951-52 onwards 
as below : · 

Year 

1951-52 
1952-53 
1953-54 

1976-77 

1 

Outlay recom­
mended by the 
Planning Com-

mission 

2 

Provision made in 
State budget 
(Rs. lakh.o) 

3 

Remarks (Reasons 
Actual expendi- for variation in 

lure any may be indi-
cated in this col­

umn) 

4 5 

PROFORMA G.l 

LAND USE STATISTICS FOR FLOOD-PRONE RIVER BASIN/SUB-BASINS 

~---------

S1. Item 
No. 

1 2 

1. Total reporting area 
2. Net area sown 
a. Total cropped area 

(a) 'Kharif' cropped area 
(b) 'Rabi' cropped area 
(c) Swruner cropped area 

4. Gross irrigated area 
5. Irrigated area during 'Kharif' 
6. Irrigated area during 'Rabi' 
7. Irrigated area during swnmer 
8. Total area under forest 

(a) hills 
(b) plains 

9. Area not available for cultivation 
10. Other unaultivated land excluding fallow 

land. 
11. Fallow land 
12. Population· ('000) 

(Only for 1951, 1961 and 1971 Census) 
13. Density of population (No.,Sq.Km.) 
14. Per capita annual income (Rupees) 

1951 1956 1961 

3 4 5 

State 
River basin/sub-Basin 

Geographical area of the basin/sub­
basin (Area in '000 ha) 

1966 1969 1974 Remarks 

6 7 8 9 

Notes : 1. Please give tl1e name of districts/part of the districts covered in each river basin/sub-basin. 
2. The date of crop season viz. 'Khuif', 'Rabi' and Summer may be indicated. 
3. Source(s) of data may be indicated. 
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PROFORMA G.2.1 

CROPPING~ PATTERN, YIELD AND PRICES IN THE STATE AS A WHOLE 
State 

grain 

1961 

II 

yield of each crop in quintals · Average farm prices per quintal in rupees 
Remarks 

1966 1969 1974 19Sl 19S6 1961 1966 1969 1974 

Sl. 
No. 

1 

12 13 14 IS 16 17 18 19 20 21 

Note : Source of information may be given 

PROFORMA G.2.2 
CROPPING PATTERN, YIELD AND PRICES IN EACH FLOOD PRONE RIVER BASIN 

SUB-BASIN 
State 

River 

Name of the 
Area under each crop in thousand hectares Per hectare grain 

crops grown 
19Sl 1956 1961 1968 1969 1974 19Sl 19S6 1961 1961 

2 3 4 s 6 7 8 9 10 II 12 

yield of each crop in quintals Average farm prices per quintal in rupees 

1969 1974 19Sl 19S6 1961 1966 1969 1974 
13 14 IS 16 17 18 19 

Notes : (I) Please give Information for river basin/sub-basin listed in proforma G. I 
(2) Source of information may be given. 

20 

Remarks 

21 
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PROFORMA G.3 
GAUGE AND DISCHARGE SITES 

Year of start of obser­
vations 

State 

Sl. Nama of the 
No. River/tri­

butary 

Location 
of site 

Natura of observation · 
Catchment area•---------
in sq. Kms. Gauge Dis- Silt 
(upto obser- charge 

Remarks 
Gauge Dis- Silt 

charge 
vation site) 

1 2 3 4 5 6 7 8 9 10 11 

Nota : In the Remarks column, the following information may be incorporated :­
(i) Nature of bed and banks 

Sl. 
No. 

1 

(ii) The type of gauge, whether self-recording or ordinary. If zero level has been changed, please 
state date and how Correlated to the earlier one. 

(iii) Method of discharge observation-by current meter/float etc. 
(iv) Periodicity of guage, discharge and silt observation during monsoon and non-monsoon periods· 

PROFORMA G.4 
RAINGAUGE STATION 

State 

Area of Agency. Whether Date of com- Remarks 
Basin/ Name of mamtammg Ordinary or mencement (Observation 

Basin/Sub- Sub-basin in Station the station Self of observa- discontinued 
basin the State IMD/State/ recording tion change of 

Others site etc.) 

2 3 4 5 6 7 8 



Location of site 

1 

Total flow 

Annual 

20 
PROFORMA G.S 

HYDROLOGICAL DATA FOR RIVERS 
State 
River 

Catchment area 
(Sq. Kms.) 

2 

Maximum flood 
discharge in 
cumecs with 

date 

3 

Total silt load 

Monsoon Annual 

Flood discharge 
corresponding to 
danger level 

4 

Monsoon 

Bank full 
capacity 
in cumecs 

5 

Remarks 

~. Ave. Max. Ave. Max. Ave. Max. Ave. 
(million cubic metres) (cubic metres) 

6 7 8 9 10 11 12 13 14 

Notes : (i) Separate co~pilation for each river syst.em under sub-head : main, tributary, sub-tributary, tri­
butaries & sub-tributanes from the head of the nver /tributanes. 

(ii) Under each sub-head, specify : foothill, middle reach, lower reach. 
(iii) The date(s) of the monsoon(s) may please be specified. In case, there are two monsoon seasons, 

information may be supplied for each. 
(iv) Source of data may be indicated. 

PROFORMA G. 7 
AREAS AFFECTED DURING THE MAX1MUM OBSERVED FLOODS 

State 
Maximum flood Duration of Area affected Remarks 

Sl. Name of Basin/ Date Discharge Location 
floods (hours/ (hectares) 

No. Sub-basin where 
days) Date(s) 

observed & 
gauge 
height 

1 2 3 4 5 6 7 8 

Notel 1 (i) Source of data may be indicated. 

(ii) Wherever possible average depth of inundation may be indicated in 'Remarks• column. 



FLOOD DAMAGE DISTRICT-WISE 

District Geogra- Area Total area affected 
phi cal 
area of 

prone to 
floods 

the Dis- • 
!riel 

1 2 3 

For the State as a whole 
(Cols. 2 to 36) 

1954-61 1961-1966 

Max. Ave. Max. Ave. 

4 5 6 7 

•Please state how you define the areas as flood prone. 
Note : Source of information may be indicated. 

1966--74 

Max. Ave. 

8 9 

District Geogra- Area Irrigated area affected 
phi cal prone to 
area of floods 1954-lll !961-ll6 
the District • 

I 2 3 

For the State as a whole 
(Co!s. 2 to 36) 

Max. Ave. Max. 

20 21 22 

•Please state how you define the area as flood prone. 
Note : Source of information may be indicated. 

Ave. 

23 

1966--74 

Max. Ave. 

24 25 

1974-76 1954-61 

Max. Ave. Max. Ave. 

10 II 12 13 

1974-76 1954-lll 

Max.· Ave. Max. Ave. 

26 27 28 29 

PROFORMA G.lO.l 

State, 
Area '000 ha. 

P<:>pulation '000 

Cultivated Area atfected 

1961-ll6 1966--74 1974-76 

Max. Ave. Max. Ave. Max. Ave. 

14 15 16 17 18 19 

Population affected 

1961-ll6 1966--74 
Remarks 

1974-76 

Max. Ave. Max. Ave. Max. Ave. 

30 31 32 33 34 35 36 



PROFORMA G.l0.2 
FLOOD DAMAGE BASIN-WISE 

State 
River 
Area : '000 ha. 

Popu-: '000 
lation 

Name of river 
basinfsub-buin 

Geographical 
area of basin/ 
sub-basin 

Name(s) or Area in* Total area affected Cultivated area affected 
District(s) basin/sub-
falling within basin prone 195~1 1961-66 1966-74 1974-76 195~1 1961-66 1966-74 19 78 
basin/sub-basin to floods 

Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. 

1 

For the Basin as a 
whole (Colo. 5 to 37) 

2 3 4 

•Please stale how you define the area as flood prone. 

5 6 7 8 9 10 11 12 

Note : (i) Information for each river basin (main tributary, sub-tributary) may be furnished in separate sheets. 
(ii) Source of data may be indicated. 

Name of river Geographi- Name(s) of Area in* Irrigated area affected 
basin/sub-basin cal area of Dislrict(s) basin/sub-

1966-74 1974-76 1954-61 basin/sub- falling basin prone 195~1 1961-66 
basin within to floods 

13 14 15 16 17 

Population affected 

1961-66 1966-74 

basin/Sub- Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. 
basin 

1 2 3 4 21 22 23 24 25 26 27 28 29 30 

•Please state how you define the area as flood prone. 
Note : (i) Information for each river basin (main tributary, sub-tributary) may be furnished in separate sheets. 

(ii) Source of data may be indicated. 

31 32 33 34 

18 19 20 

Remarks 
1974-76 

Max. Ave. 

35 36 37 



TERM OF REFERENCE NO. 1 

To review the flood protection measures undertaken since 1954 and to make an 
evaluation of the benefits and effectiveness of the measures undertaken so 
far with special reference to embankments in reducing the damage. 

Flood protection measures at governmental level prior to Independence 
were mamly by embankments and protected about 30 lakh ha. The national flood 
control policy was announced by Government of india in 1954 ; this comprised 
three stages vtz .. tmmedtate, short-term and long-term. Since then a large number 
of flood protection measures have been implemented with an investment of over 
Rs. 400 crores, to benefit about 80 lakh ha. 

Inspite of these measures, the damage figures reported in recent years have 
shown an ~ncreasing trend. It has therefore, been considered necessary to make 
an evaluation of the works undertaken so far. In this context information is now 
sought basin-wisefsub-basinwise with detailed information on schemes costing more 
than Rs. 25 lakhs each. 

NoTE:-Where a scheme, as initially visnalised or by later addition, has formed 
a part of a bigger scheme e.g. an enbankment constructed in' portions, informa­
tion· should be supplied for each porition even if the cost was Rs. 25 lakhs or 
less. 

Q U.E S T I 0 N NAIR E 

1.1 Please furnish a resume of flood control/protection measures implemen­
ted at Governmental level upto 1954, mentioning therein the nature of works 
implemented, the rivers on which such works have been carried out, their benefits 
and performance in general and the nature of development in the protected areas 
before and after the implementation of the works. 

Please furnish details in proforma 1.1. basin-wisefsub basin-wise with details 
for each scheme costing more than Rs. 25 lakhs. Please furnish a map to the scale 
1 to 1 million (or to a larger scale if required) showing the various river basinsfsub­
basins and the works implemented upto 1954. 

1.2 Please give a resume of the flood control/protection measures since 
1954, stating the nature of works implemented their location, performance and benefits 
in general and the nature of development in the P.rotected area before and after 
the implementation of the works basm-wtse/sub-basm-wJse. 

Please furnish details in proforma 1.2 basin-wise/sub basin-wise for the works 
completed separately for each of the following periods :-

(a) April 1954 to end of March, 1961 
(b) April 1961 to end of March, 1966 
(c) April 1966 to end of March, 1969 
(d) April 1969 to end of March, 1974 

Information may please be supplied for each scheme costing above Rs. 25 
lakhs and the other schemes may be grouped together. 

Please furnish maps to the scale of 1 to 1 million (or to a larger scale if desired) 
showing the completed works in each river system .(as a whole or individually for 
large sub-basins) separately for the penods mdwated above. 

1.3 Some flood control/protection schemes have been suggested by the 
Committees/Experts constituted by the CentrejState concerned (some of the more 
important Committees have been. mentioned m the Annexure II to the P!earnble). 
Please list the schemes chronologwally from 1954 onwards m proforma 1.3 mdtcatmg 
the nature_ of the schemes and the benefits etc. 

Please supply six copies each of the Reports of the Committee/Experts appointed 
by the State Government. 

1.4 Have any flood control/protection plans in the various river basins been 
prepared on the lines suggested by the Htgh Level Comm~ttee on Floods and the 
subsequent Committees on flood control ? Please gtve a note gJVmg the broad 
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features of the plan for each river basin as a whole or by parts as convenient. Please 
also supply six copies of the plan. . 

1 5 Are the works implemented so far, . in accordance w1th the overall plan 
and ac~ording to the priorities indicated !herem ? If not, the reasons therefor. 

Has any plan revised been prepared indicating new priorities ? If so, please 
supply six copies of the rev1sed plan ? . . 

1 6 Have any socio-economic surveys been carr_1ed out m the areas pro­
tected ~nd reports prepared ? Please furmsh s1x cop1es of each report. If no, 
reports have been brought out, a concise note may please be furmshed for each 
survey. 

1.7 For technical and economical reasons, it is not possible to provi~e flood 
rotection undar all conditions of flow and for all time to come. As such, IS there 
~y policy/practice by which developmental act1v1t1es m the protected areas are 
regulated ? Please furnish a note, quoting examples. 

1.8 Embankments 
1 8 1 Please furnish a note indicating the method of fixation of the design flood 

for the ~~ankments and the degree of protection provided. (in terms of fr~cruency 
of floods or any other criterion) for (i) predomin~tly agncultura~ area (n) town 
protection works and (iii) protection of important mdustnal establishments, assets 
and Jines of commumcation. 

1.8.2 What are the general standards adopted in the design of embankments : 
(a) Top width 
(b) Type of top surfacing 
(c) Free board 
(d) Side slopes (indicating whether they are fixed on the basis of analysis 

of soils). 
(e) Slope protection (indicating the governing factors). 

Note : Where masonry walls have been provided, their standards may please be indicated. 

1.8.3 Where embankments are provided on both banks, the method by which 
the distance between the embankment is fixed may please be indicated. 

1.8.4 Is the embankment system planned for the entire river tributary system 
and the implementation taken up in a phased manner ? 

Please furnish a note indicating the practice and the priorities for implementa­
tion. 

1.8.5 Have the benefits of inundation and deposition of silt in the protected 
areas been taken into account while planning the embankments and while working 
out the benefits ? 

Please supply a note on methodology. 

1.8.6 Has any necessity been felt for providing water supply for the cultivation 
of crops in the area protected which used to be inundated previously ? If so has 
the cost of such provision of water supply been included in the cost of the scheme ? 

Please detail schemes where this has been done and in what manner. 
1.8.7 Are any embankments being used as public highways ? If so please 

state the length and locations. ' 

Also please state the experience in this behalf-maintenance, patrolling during 
floods, breaches etc. 

Is any portion of expenditure borne by the Highways Department ? 
. 1.8.8 Please indicate whether any studies have been made of the effect on the 

soil properties of the embankments due to age and industrial effluents/waste 
discharged/dumped mto the nvers. If so, please furnish a note. 

1.8.9 Please give in proforma 1.8.9 detailed information in respect of all 
embankments schemes costmg more than Rs. 25 lakhs each completed upto the end 
of March 1976 (both completed prior to 1954 and since 1954). Schemes costing 
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Rs. 25 lakhs or less but forming part of a continuous embankment, should also please 
be included. 

1.8.10 Any other comments/suggestions of the State Government particularly 
on the assessment of the benefits/drawbacks of marginal embankments 
on river re9:ime, effects on downstream works/areas, protected area etc. and about 
the desirab1lity, location where suitable and other relevant matters, relating to em­
bankments. 
1.9 Drainage (Storm water) Schemes 

1.9.1 Please give a note detailing the basis on which the design discharges 
for storm water drainage system are determined indicating whether it is on the basis 
of cost-benefit analysis, taking into account the frequency and intensity of rainfall, 
cropping pattern and the permissible depth of inundation or on the basis of any 
specified frequency of rainfall, cropping pattern and tolerance of crops or on 
ad-hoc basis. 

What is the criteria adopted in the design of drainage for : 
(a) predominantly agricultural areas ; 
(b) urban areas ; and 
(c) important industrial complexes etc ? 
1.9.2 How is tidal lockage taken into account while designing the drainage 

system in the deltaic areas ? Please furnish a detailed note. 
1.9.3 Is the planning of the drainage system done for the entire basin and 

implementation taken up in a systematic manner ? Please furnish a note indicating 
the practice and priorities for implementation. 

Please supply six copies of the plan with maps for each basin where so prepared. 
1.9.4 While investigating individual drainage schemes, is the possibility of 

usinq drainage water (in part or whole) to supplement canal flows or for storing in 
depressions etc. considered ? 

Has such use been made anywhere in the State ? If yes, please furnish details 
with maps of relevant areas. 

1.9.5 Has any study of drainage in various basins of the State been made 
by any Committee/Experts ? If so, please supply a note covering the problems and 
the recommendations, basinfsub-basinwise. 

Please furnish six copies of the reports. 
1.9.6 What is the effect of drainage system on water-logging and ground 

water table ? Please furnish a note with details. 
1.9.7 Has any drainage system been planned and implemented covering 

more than one State ? What have been the problems that have been experienced 
in the planning, implementation and operation of such systems ? Please furnish a 
detailed note. 

1.9.8 Please furnish detailed information in proforma 1.9.8 in respect of drainage 
schemes costing more than Rs. 25 lakhs each. 
NoTE : (1) Schemes costing Rs. 25 lakhs or less forming a stage of a bigger one should be 
included in the proforma and covered by an explanatory note giving refererce to tl:e 
map vide term 1. 9. 3. 

(2) In case there are no schemes costing more than Rs. 25. lakhs, information in 
respect of schemes costing more than Rs. 10 lakhs each may be gwen. 

1.10 Anti-erosion Works 
1.10.1 What is the general policy of the State Government for undertaking 

anti-erosion works ? 
1.10.2 Are the various alternatives of protection considered before a decision 

on the nature of measures is taken ? 
1.10.3 Please list the types of anti-erosion works undertaken in the State detail­

ing the performance of two of each type. 
1.10.4 Are any model expei-iments undertaken before carrying out anti-erosion 

works to investigate the possible effects of such works upstream and downstream 
and on the opposite side ? 

Please furnish a note giving specific examples where such model experiments 
have been carried out ; also performance of the prototypes compared w1th the 
experimental results. 
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1 10 5 Has the experience of anti-erosion measures implemen!ed so far led 
to any ~c~nomical method of protection and design ? Please f~rmsh a note. . 

1 10 6 Please give detailed information in proforma 1.10.6 m respe_ct of anti­
erosion' m~asures costing more than Rs. 25 lakhs each. Please supply detailed plans 
of a few typical schemes. · 

!.11 Raising of Villages . 
Raising of villages above a pre-determined flood level and ~onnectmg them 

to the nearby roads or high ground as a measure of flood protectiOn was. adopted 
in the eastern districts of U. P. dunng 1he Second and the Th1rd Plans. Similar m~a­
sures have been adopted in some other States also. Please supply the followmg 
information wherever this method has been adopted : 

!.I !.I What is the general performance of raising of _vill~ges as a I_I~ethod 
of flood protection ? Please furnish a note along w1th the cntena adopted m such 
cases. 

1.11.2 Has this method by and large proved useful to. the Stat_e Government 
in saving annual costs on evacuation and relief arrangements m the Villages affected 
by the floods ? 

1.11.3 Please state the cost of protection by such measures compared to 
the annual cost of evacuation and relief works for three specific cases. 

1.11.4 What are the measures taken by the State Government to give adequate 
warning and assistance . for evacuati<;m etc. to the . people in the raised villages 
in case the pre-determmed flood discharge/level Js exceeded ? 

1.11.5 Has pre-determined flood discharge/level been exceeded in any case ? 
If yes, please quote up to 3 specific cases with a note giving details of warning, action 
taken, damage caused, relief measures and costs incurred etc. 

!.12 Reservoirs 
Reservoirs for providing flood control only have not been so far constructed 

in the country. However, multipurpose reservoirs providing specific flood control 
storage have been constructed, of which the important ones are Hirakud Dam in 
Orissa and the Damodar Valley Dams in Bihar. 

1.12.1 Please furnish information in proforma 1.12.1 in respect of the multi­
purpose dams where flood control storage has been specifically provided. 

1.12.2 In respect of reservoirs with no flood control component, please state 
if any flood moderation is assumed. If so, please give a note with specific examples. 

!.12.3 What was the basis for fixing the dead storage and the life of the re­
servoir in the project report ? 

Have any studies been carried out either by computation of inflow and out­
flow of the silt charge or by reservoir capacity surveys on the extent of siltation and 
the consequent loss of storage capacity since the reservoir came into operation ? 
Please supply a detailed note indicating the resultes of such studies for each reser­
vmr w1th siX cop1es of relevant reports, if any. 

1.13 Channel Improvements 
Channel improvements were visualised in the short-term stage of the National 

Flood Control Polley. 

!.13.1 Please furnish a note giving the following information as from 1954 : 
(a) The rivers/tributaries where channel improvements have been accom­

Pl!shed, the loca!Jons and details like the date, method adopted, length, 
Width, capital cost etc., of each. Also please supply details of maintenance 
expenditure, year by year from the date of completion. 
Please supply a map or maps to a suitable scale showing these details. 

(b) Whether _these were undertaken after model experiments. If yes, Please 
supply s1x cop1es of each such report. 

(c) Whether these improvements have achieved the results visualised or 
otherwise. 

(d) Whether any modifications were required after completion. If yes, the 
the nature thereof, the cost and the results achieved. 

(e) Comments on the suitability of such measures and locations and conditions 
where they could prove beneficial. 
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PROFORMA 1.1 
River 

. State 
FLOOD PROTECTION WORKS IMPLEMENTED BY THE GOVERNMENT UP TO 1954 

Monetary value of 

Nature of 
Capital Cost 

average annual 
benefits 

Sl. River/tributary/ Name of the scheme Date of Date of Estimated Actual Estimated Actual 
No. sub-tributary the (e.g. em- start cGmple-

scheme bankment tion 
antiero-
sion etc.) (Rs.lakhs) (Rs. lakhs) 

I 2 3 4 5 6 7 8 9 10 

Length of embankment or Benefits from embank-
drainage channel (Kms.) ment or drainage chan-

nel ('000 ha.) 
Districts No. of No. of Area 

towns or villages bene- bene- Remarks 
villages raised fitted fitted 

Right Left Total Right Left Total protected from 
Bank Bank Bank Bank flood 

(of river) (of river) madera-
tion in 
reservoirs 
('000 ha.) 

II 12 13 14 IS 16 17 18 19 20 21 

Notes : (i) .Please furnish information separately for each river system (main, tributary, sub-tributary) listing 
the works 1n the order of embankments, drainage channels, nver protection works, town protection works, 
raising of villages and flood control reservoirs or multi-purpose reservoirs with flood control benefits. 

(ii) For each category, information may be furnished for individual schemes, costing over Rs. 25 lakhs 
each and all other schemes may be grouped together, giving information in columns. 7-, 8, 9, 10, 13, 16, 17, 
18 & 19. 

(iii) The sub totals for each basin/sub-basin may be given at the end for each category of work with 
grand totals for each river system. 

(iv) Benefits from the schemes to the Railways, National Highways, Industrial complex, State utilities 
and strategic places etc. may be indicated in Remarks column. 
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PROFORMA 1.2 
State 1 

River 1 

FLOOD PROTECTION WORKS IMPLEMENTED BY THE GOVERNMENT AFTER 1954 

Sl. River/tributary/ Name of Nature of the Date of Date of CapitaJICost Monetary value 
the scheme scheme (e.g. start campi&- of average an-

No. suD-tributary 
embankment, lion nual benefits 
anti-erosion etc) 

Esti- Actual Esti- Actual 
mated mated 

(Rs. 1akhs) (Ra.lakhs) 

2 3 4 5 6 7 8 9 10 

Length of embankment or Benefits from embank- No. of No. of Area bene- Districts 
drainage channel (Kms.) ment or drainage chan- towns or villages fitted from benefitted 

nel ('000 ha.) villages raised flood mode-
protected ration in Remarks 

Right Left Total Right Left Total reservoirs 
bank Bank Bank Bank ('000 ha.) 

(of river) 

11 12 13 14 15 16 17 18 19 20 21 

Notell : (i) Please furnish information separately for each river system (main, tributary, sub-tributary), listing 
the works in the order of embankments, draingae channels, river protection works, town protection works, 
raising of villages and floo1 control reservoirs or multi-purpose reservoirs with flood control benefits, 

(ii) For each category, information may be furnished for individual schemes, costing over Rs. 25 lakhs 
each and all other schemes may be grouped together giving information in columns 7, 8, 9, 10, 13, 16, 17, 18 
& 19. 

(iii) The sub-totals for each basin(sub-basin may be Jiven at the end for each category of work with 
grand totals for each nver system. 

(iv) The information may be given separately for each of the following periods :­
(a) Apri11954 to end of March, 1961 
(b) Apri11961 to end of March, 1966 
(c) April 1966 to end of March, 1969 
(d) Apri11969 to end of March, 1974 
(v) Benefits from the schemes to the Railways, Natioanl Highways Industrial complex, State utilities 

and strategic places: etc., may be indicated:in Remarks;column. ' 
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PROFORMA 1.3 

. SCHEMES SUGGESTED BY COMMITTEE / EXPERTS (CHRONOLOGICALLY FROM 
1954 

State 

If not 
under-

SLNo. Name State taken 
SL Name of of the of the Brief Cost of im- Benefits reasons 
No. scheme scheme Expert/ details (Rs. lakhs) plemen- (Ave. annual) thereof Remarks 

in pro- Com- of the tation or whe-
forma- mittee scheme Esti- Actual of the Esti- Actual ther 

1.2 recom- mated scheme mated proposed 
mending to be 
the dropped 

scheme 

1 2 3 4 5 6 7 B 9 10 11 12 

r23 DNFC/80 
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PROFORMA 1.8.9 

EMBANKMENT SCHEMES COSTING MORE THAN RS. 25 LAKHS EACH 
State 

I. 

•• 
s. 

4. 

Name or the scheme 

Location lndlcating the river, tributary eta • 

Length or the embankment (lon.) Right aide 
Left aide 

Design features : 
(a) Design flood magnitude (cu.metresfaec.) 
(b) Frequency of design flood 
(c) Distance between the embankments (where on both side.) (me!Yes) 

(i) Maximum 
(U) Minimum 

(ill) Average 
(d) Basis for fixing design flood level 
(e) Free board above design flood level (metres) 
(f) Top width (metres) 
(g) Height of embankment (metres) 

(i) Maximum 
(ii) Average 

(h) Side slopes : Water side 
Land aide 

(I) Nature of side protectfon, if any, with details. 

e. Date of start 

e. Date of completion : (a) Targelled 
(b) Actual 
(o) Reasons for early/delayed completion 

7. Estimated cost (Rs. Lakhs) : 
(a) Proj ectad 
(b) Revised with date indicating reasons for decrease/increase in cost and change and nature of ICJope, 

if any. 

e. Has the estimate been closed? If so, what is the completed cost? If not, the reasons therefor ud 
whether the routine maintenarrce is still being charged to the project estimate. 

9. What is the booked capital· cost of the scheme as on 31-3-76? 

10. How many times since its completion has the embankment breached or been overtopped? Pleaae 
give details indic~ting the number of breaches, year of occurrence of breaches/overtopping and 
the cost of repairs and further measures undertaken for raising and strengthening ofthe embankments 
and the damage caused during each of these events. 
Have the reasons for breaches/overtopping been investigated each time? Please state the ruulta 
of such investigations in each case. 

11. Has any necessity arisen for the retirement of the embankment on account of river attack? If •o, how 
many retirements have been effected and at what cost? What is the reduction in the protected area 
on this account? Please furnish a large size index map showing the locations of the original embank­
ment and retirements with dates. 
Have there been any problems in the provision of retirements? Please detail. 

12. If retirements considered advisable have not been effected for any reason, river training/protectfon 
works may have been necessary. What is the cost of such protection works and the amount spent on 
their yearly maintenance ? 
Please furnish details up-to-date. How does this cost compare with the assessed cost of the retfr&­
ments? 

13. What was the nature of dev~lopment in the protected area befor~ the construction of the embankment? 
Please g~ve detatls alongwllh the est•mated assets e.g. buiidmgs, roads, Industries, railways eta 
and the extent of area cultivater!/irriqated crop-wise during the'flood season and the Rablaeason befor~ 
and after the comoletion of the scheme. · ' 

14. Have the benefits contingent upon inundation soakage and silt deposition in the flooded area before 
embanking been taken into account In working out the financial analysis of the scheme? 

15. Has any problem of drainage congestion been felt after construction or the embankment? How man 
times has this occurred since completion of the scheme ? If so, please state dates of occurrence thy 
average depth, duration and extent of protected area affected each lime? ' e 

16. Please detail the annual benefits-physical (by crop acreageetc.) and monetary-visualised in the project 
and the benefits derived year by year up-to-date since the completio11 of the scheme and !he averacr• 
thereof, · • 
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11. Is the development following the security provided by the embankment being regulated t ~u Ike 
protected area been properly demarcated for development of different categories such as cultivation/ 
Irrigation, industrial development and urbanisation? 

18. Has any evaluation been made in quantitative terms of the economic conditions in the protected area 
before and after construction of the embankment? Please furnish a note indicating the production, nature 
of assets, hnes of communication etc. and also the overall prosperity or otherwise, in the ares betore 
and after. 

19. What are the benefits that have accrued from the scheme in the shape of increase in revenue, savlng 
of expenditure during floods and relief etc. to :-
(1) Local bodies, 
(2) State Government, and 
(3) Other agencies ? 
Please furnish a note. 

20. Has the scheme resulted in creating additional flood problem either on the upstream or on the d.own· 
stream or the opposite side of the area? 

Has any evaluation of such effects been made? If so, please supply physical and monetary d.etallil, 

21. Are the records of observations of river behaviour durlng the floods belng kept for taklng necesaary 
action thereafter? 

22. Are post-monsoon surveys Including cross sectional areas carried. out regularly for the otud.y of river 
conditions in the embanked reach for undertaking remedial meaoures If nece•sary? 

Are the longitudinal and cross-sections of the embankment taken after the flood.a every year for 
assessing the adequacy of the free board? 

Please state the date of physical completion of the scheme and the years when raialng/strengthenillg 
has been undertaken and the cost thereof each time. 

If no raising/strengthening has been undertaken, Please state factors oontrlbutlng to thl8 altuatloD. 

23. Have the river surveys Indicated any rise/fall In flood levels for the same discharge (please alate the 
bench mark location) indicating aggradation/degradation? Has there been any formation of ahoala 
or cutting across of meander bends? Please furnish a note. 

24. Please furnish information of the amount spent during the years, compared with the estimated require· 
menta, commencing from 1966 according to Embankment Manual or any other yard stick (which may) 
please be detailed) in respect of routine maintenance, replenishment of consumable items eto. u 
below (information may please be given separately for each year) :· 

(i) Year 
(ii) Engineering works coverin:;r, rai>inJ n:l stra'lJih3nir1J, wid9ninJ, spacial repairs, protective 

works etc. : 
(a) Estimated requirements 
(b) Actual amount spent 

(iii) Routine maintenance : 
(a) Estimated requirements 
(b) Actual amount spent 

(iv) Patrolling : 
(a) Estimated requirements 
(b) Actual amount spent 

(v) Replenishment of stock of consumable materials and T. & P. 1 

(a) Estimated requirements 
(b) Actual amount spent 

(vi) Temporary land acquisition 
(a) Estimated requirements 
(b) Actual amount spent 

(vii) Total : 
(a) Estimated requirements 
(b) Actual amount spent 

(viii) Remarks 

25.- Please furnish a note detailing how the scheme was economically (benefit, cost ratio or other method) 
andfor otherwise considered justified, and comments on its actual performance slnce!completlon. 

26. (a) Please state how the embankment was selected as the best measure In this reach. Where 
measures like raising of or ring bunds around villages, change~of!ryroploattern, floodJolalu!zonlng 
etc. considered as alternatives or in conjunction? 

(b) Have any sluices been provided in the embank~ent for use for ?Ontrolled flooding,· reverse d.ralnagef 
inundation canals1 I e'tding water to depressiOns on land side etc. ? 

(c) Please furnish a dehiled note covering the above and other rele·,ant points which were (or not) 
r.onsidered at the 11'11'> of plannmg th" embankment. 



32 
PROFORMA 1.9.8 

. COMPLETED DRAINAGE SCHEMES COSTING MORE THAN RS. 25 LAKHS EA~ate 

Notes ' ch costing more than Rs. 10 lakhs each in case there are no 
(i) Please supply .information ,::;r Rs ~sn~ each. 

schemes costmg more th ; f ing a stage in a bigger scheme should please be included. 
(ii) Schemes costmg Rs. 25 lakhs or ess, orm 

1. Name of the scheme. th d. tricts benefited. 
2. Location indicating the basins/and e lS 

3. Design features : 

(a) Catchment arhea ct ris~~ km(s;ape vegetal cover, relief, slope etc.). 
(b) Catchment c ara e • . 
(c) Design frequency and intensity of rainfall. . 
(d) Run-off index (indicate the basis on which this has been fixed). 
(e) Crops grown- (i) Before the Scheme ; 

(ii) h visualised post-scheme ; 
(f) Depth and duration of inundation permitted . 

. (g) Discharge per sq. Ian. and its basis . 
. (h) Bed slope. 
· (i) Extent of tidal lockage (in deltaic areas). 

4. Date of .start. 
s. Date of completion 

(a) Targetted : 
(b) Actual ; 
(c) Reasons for early/delayed completion. 

6. Estimated cost in Rs. Iakhs. 
(a) Original. 
(b) Revised with date . 

. (c) Reasons for decrease/increase in cost with change and nature of scope, if any. 
1. Benefits (as visualised in the scheme) 

(a) Physical 
(b) Monetary 

a. Has the project estimate been closed? If so, what is the completed cost? If not, the reason therefor 
and whether routine maintenance is being charged to the proj eel estimates? 

9. What was the booked capital cost at Physical completion (state the date) of the scheme ? What is the 
booked cost as on 31-3-76 ? 

10. How many times after completion of the scheme, has drainage congestion been experienced ? Please 
state years of such occurrences and the extent of benefit actually realised during these. years_. 
Have the reasons for drainage congestion been investigated? Please furnish a note or SIX cop1es of 
published reports, if any. 

II. Have periodic surveys of the longitudinal and cross sectional area of the drainage channel been carried 
out ? If so, please furnish a note on the findings. 

12. Is the deterioration, if any,_ of the drainage channels due to inadequate maintenance, remaining inoperative 
on account of adoptmg high design standard or encroachments, cross bunding, bed culllvat1on or any 
other cause ? Please furnish a note. 

13. !Jas any necessity been felt after completion to remodel the drainage channel ? If so, what is the 
Improvement done and at what cost ? 

14. What was the nature of development in the area benefited before implementation of the scheme ? . Please 
Q'lve details along With estimated assets and extent of area cultivated/irrigated crop-wise dunng the 
flood season and the Rab1 season (m case of reclamation scheme) before and after completion of the 
scheme. 

IS. Has the implementation of the scheme affected the ground water table ? If so, please supply details. 
lB. ~at are the bene~ts actually derived during the operation of the scheme and what is the average annual 

enefit (physical and monetary) compared to that shown in the scheme report ? 
11· ~a~ any evaluation been made in quantitative terms of the economic conditions in the area benefited 

0 ( ~s~t~n~ after com!Jle!Ion of the scheme ? Please furnish a note indicating the production,_ value 
• o:nmumcal!ons 1n the area before and after and also overall prosperity or otherwise. 

18
· ~1~:rMh~tbt~negts that have accrued in the shape of additional revenue and other benefits to (I) local 

19 
H a overnment (3) Other agencies ? Please furnish a note. 

· t~ ~~,:~o;:~:'fedd bany special problem of drainage in adjoining areas ? Has any evaluation of 

20 
. c e een mada ? Please furnish details. 

• What IS the amount spent on an 1 . 
details of expenditure 8 t 1 nua mamtenance of the Scheme starting from 1970-71 ? Please g1ve 

epera e Y each year for special repaas and routme mamtenance. 
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PROFORMA 1. 10. 6 

ANTI-EROSION WORKS (COSTING OVER Rs. 25 LAKHS EACH) 

1. Name of the Scheme with brief description 

2. Location 

3. Objective of the protection measure 

4. Basis on which the type of work was decided 

5. Date of start 

6. Date of completion- (a) targetted 
(b) actual 

Reason for early/delayed completion. 

7. Estimated cost- (a) Original 
(b) revised, with date. 

State 

Reaso~ for revision of estimate, decrease/increase in cost indicating change in and nature of 
scope, if any. 

a. Has the estimate been closed ? If so, what is the booked cost on completion ? If not, the reasons 
for not closing the estimate. 
Is the routine maintenance being still charged to the project estimate ? 

9. Year-wise expenditure incurred after the completion of the scheme as revised. 

Expenditure in Rs. lakhs 

Year 
Special repairs Routine maintenance 

1 2 3 

Nature of special 
repairs 

4 
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P.<WFOj.J:ylA 1. Ia. 

MULTIPURPOSE RESERVOIRS WITH FLOOD CONTROL STORAGE 

Name of the Scheme : 

1. Gross Storage. 

a. Dead Storage. 

S. Live Storage. 

4. (i) F'ood Storage (cu.Won) 

(il) Area submerged between the flood storage levels. 

6. What;. the average and the maximum (designed and actual so far) inflow at the darn site­

(&) during the monsoon period ; and 

(b) during the entire year. 

State 

e. What ill the planned utilisation (irrigation/hydro power) during the monsoon period from the dam 

t. Have any operation rules been drawn up for the regulation of the reservoir for the evacuation of floods· 
Have they been revised ? If so, reasons therefor. Please supply six copies of the original and revise 
operation rules. 

B. After the completion of the dam, has tb.ere been any revision in the flood storage to meet the increa.e 
demands of irrigation and power ? Please detail. 

e. What has been effect of the construction of the darn on the river characteristic in the lower react 1 

10. Due to the reduction in the flows downstream by the moderation at the darn, has there been any enc 
roachment into the flood plains leadmg to greater flood hazards in times of higher releases from tl: 
dam? Have there been any instances alter the completion of tile darns of such releases causing aigr 
licanl damage ? Please furnish a note. 

11 What were the flood moderation benefits envisaged in terms of area benefited and monetary valu 
as given in the project and as actually obtained alter compi"uon ? 

1a. Have flood embankments been planned and implemented to contain the releases from the dam t 
provide protection to downstream areas ? 

~alia the criteria for the design of the embankments in such cases i.e., what is the design-flood, whethc 
lila the maxunum release expected from the dam or releases corresponding to floods of the frequencle 
of 60/100 years ? 

Have the added flows from the uncontrolled catchment below the darn been taken Into account ? 



TERMS OF REFERENCE NO.2 

To indentify the areas where a large number ofzamindari andfor unauthorised embank­
ments, bunds and spurs etc., exist; to assess the effect of such constructions on the flood 
problem; and suggest remedial measures. 

The earliest efforts of protection against floods were mostly those of the indi­
vidualsfzamindars who constructed embankments for the protection of their private 
properties. These works were usually constructed in haphazard manner without 
due regard to the effect of such constructions on the upstream and downstream areas 
as also on opposite banks. Such lack of planning may equally apply to some embank­
ments constructed under the test relief programme usually executed at short notice 
to provide immediate employment opportunities tJ flood affected people. Many 
such substandard works are likely to have been superseded by subsequent const­
ruction of regular embankments during the Plans while some others may still be in 
existence. 

QUESTIONNAIRE 

2.1 Please furnish details of zamindariftest relief embankments (separately) 
in Proforma 2.1 in respect of those which have not been superseded by embank­
ments constructed under the flood control sector. Please also furnish a plan to the 
scale of 1 to 250,000 showing the locations of important embankments. 

2.2 Please give a general assessment on the utility of the embankments re­
ferred to in 2.1. Has any separate assessment of the damage caused by breaches, 
overtopping etc. of these embankments been made ? If so, please furnish informa­
tion in proforma 2.2. 

2.3 Has the State Government taken over the responsibility for maintenance 
of the unsuperseded zamindariftest relief embankments ? Which is the Department 
in charge of such maintenance ? If different from the Flood Control Department, 
does that Department have necessary technical facility to maintain them ? Is there 
any proposal to transfer their control to Flood Control Department ? 

• 
2.4 Has any plan been formulated to replace these unsuperseded embankments 

or remodelling them as a part of the overall plan of flood control ? 
Please furnish a note relevantly indicating alternatives considered, costs and 

benefits. 
2.5 Please furnish in~ormation: in proform~ 2.5 for each of the zamindari/ 

test relief embankments which prov1des protect10n to more than 1000 hectares. 
Please supply a map to the scale o~ 1 to 50000 showing the embankments for which 
detailed information has been furmshed. 

2.6 Are the zamindariftest relief embankments superseded by the regular 
embankments allowed to remain intact or demolished ? If not demolished, reasons 
therefor. 

Please supply information in proforma 2.6, in respect of such embankments 
a have not been demolished. 

2. 7 Has any Committee/Expert examined the effect of- the zamindari/test 
relief embankments and similar other works on the flood problem and given any 
report ? If. so, please supply six copies of the report and a note indicating the 
action taken on the recommendations of the Committee/Expert. 

2.8 Other comments and suggestions if any, of the State Government on 
the subject. 

35 
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PROFORMA 2.1 

Area in •ooo Ha 
Population in '000 

Zamindari and Test relief embankments and other works (which have not been superseded 
by embankments constructed under the Flood Control Sector) 

No. of 
River basin/ District embank-
Sub-basin ments 

2 3 

Total 
length of 
embank­
ments 
(Km.) 

4 

State 

Area Population No. of Works Purpose & 
Pro- pro- villages other than benefit of Remarks 
tected tected protected embank- work in 

ments Col. 8. 

s 6 7 8 9 10 

PROFORMA 2.2 

DAMAGE CAUSED BY BREACHES, OVERTOPPING ETC. OF ZAMINDARI/TEST 
RELIEF EMBANKMENTS 

River 
basin/sub- District 
basin 

1 2 

Year 

3 

State 

Area Cropped Damage Popu- No. of Amt. spentAmt.spentRemarks 
affected area t 1 
(
'000 ha.) affected o crops atlo~ villages on relief- on repairs 

~000 
(Rs, affected affected (Rs. lakhs) (Rs lakhs) 
lakhs) ('000) ' 

a.) 

4 s 6 7 8 9 10 11 
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PROFORMA 2.6 

ZAMINDARI/TEST RELIEF EMBANKMENTS WHICH PROVIDE PROTECTION TO MORE 
THAN 1000 HA. EACH 

1. Name of the embankment 

2. Location-River/Tributary/Sub-tributary 

.3. Details : 

(a) Top width (metres) 

(b) Side Slope : Water side 
Land side 

(c) Height of embankment (metres) 

· (d) Length of Embankment (km) 

(e) Nature of protection to embankment, if any 

(f) Area protected in hectares, district-wise 

(g) Cultivated area protected in hectares district-wise 

(h) Population protected, district-wise 

(i) No. of villages protected, district-wise. 

State 

4. Number of times, the embankment has been breached or overtopped since 1966, indicating the years 
when overtopped or breached. 

S. What is the extent of damage caused during each of these events, (loss of crop and population affected 
etc.) ? 

6. What is the amount spent on special repairs and relief in each of the years of breaches/over-topping 
mentioned in ( 4) above. 

7, What is the amount spent yearwise on maintenance since 1971 ? 

PROFORMA 2·6 

ZAMINDARI AND TEST RELIEF EMBANKMENTS SUPERSEDED BUT NOT DEMOLISHED 
State 

River basinjSub-basin District Number of embank- Total length of em-
ments bankments (km) 

Remarks 

1 2 3 4 5 

"total tor State 
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TERM OF REFERENCE NO. 3 

To ideni.Jf the areas where construci.Jon oi roacis, highways, laijv.a}:'> etc,. and 
other encloachments mto the orams J;c.ve aggravated flood problems and to 
suggest measures tor Jm;:,Iovement includmg JegJslai.Jve aci.Jon, If any._ 

Waterways at the crossings of ratlways, roads, canals over nvers, str~~ms, 
d · t not always be swtictent to allow unaffluxed flow under _all condi~ons. 
T~~~at~~:Z:t provtdes tor the mcreasing of waterways of the. railway_ bndges 
at their cost on a 1ustlhed request by the State Governments Wlthm a penod of 10 
years from the completwn of the bndge. . . 

Following the fatlure of some railway bridges, the Railways constitute~ ~e 
Khosla Comm1nee of J:;ngtneers in 1957. Thts Comnuttee recommended the prov1s1on 
of waterways for ratlway bndges to cater for the max1mum recorded ~ood or fl<?od 
discharge correspondmg to a bJ-year frequency whichever IS gre!'lter Without ca~smg 
undue afflux. The Rai.lvvays are adopting this norm m the des1gn o~ z;tew b~1dges 
as well as for revtewmg the adequacy of ,the wate1 ways _of the ex1stmg bndges. 
It is understood that the Natwnal Htghvvays are also adoptmg the same norms. 

Due to canal1satwn, urbanisatiOn and encroachment in the flo~d plains, the 
magnitudes of the llooJ diScharges may increase and, therefore, rev1~w az;td exten­
sion of waterways may, at places, be~ome necessary. Speedy act10n m th1s regard 
is often not possible on account of dlfferences m v1ews on the technical aspec:ts and 
the sharing of costs amongst the vanous organtsat10ns. 1n order to expedite the 
agreement on the provtswn of waterways, State Committee of Engineers hav~ 
been set up to examme mter-alia the adequacy of waterways and arnve a~ deci­
sions on the extent of waterways needed Standmg Comnuttees under the Chairman­
ship of the Chatrman, Central Water Comrmssion have also been set up to settle dis­
putes relating to the waterways and the sharing of costs between the Railways/ 
National Highways and the States. 

QUESTIONNAIRE 
3.1 Please furnish a note indicating the procedure adopted by the State 

Government m workmg out the waterway and checking the waterways proposed 
by Railways/National Htghways. 

3.2 Are the waterways at the Railway and National Highway crossing pro­
vided by the concerned auttwnties in consultation with the State Government ? 

Is there similar conslll.tation by the concerned State Departments with the 
State Flood Control Deptt. while providing waterways at the road and canal 
crossings. 

3.3 Are there any specific areas which experience distress frequently at 
Railway andjor National Highway crossmgs ? Please furnish a note indicating the 
locatiOns where such coneimons have been expenenced and tt.e number of times 
these have occurred from 1966 onwards. 

Please also furnish a map to the scale of 1 to 1 million showing the Railways 
and the NatiOnal Highway crossmgs and the location of the distress area. Large 
scale maps for each of the specttic areas showmg the extent of floodmg and the years 
m which the floodmg has occurred may also please be supplied. 
. 3.4 Information and maps similar to those in 3.3 may please be supplied 
m respect of dtstress areas at the crossings of State roadsfcanalsfdrains . 

. 3.5 Has the State Government made any investigations into the causes for 
the distress condttwns m the specific areas referred to in 3.3 and 3.4 ? If so, have 
the conclusiOns. of tnese mvesugattons been brought to the notice of the concerned 
authonty and w1th what reslllt ? Please furnish a note giving details of the specific 
cases. 

3.6 · Has any CommitteejExpert(s) studied the drainge congestion and ade­
quacy of waterways for the bndges and made any recommendations ? To what 
extent have the recommendatiOns been implemented ? What are the reasons for 
non-ImplementatiOn of t?e recommendations in specific cases, if any ? Please 
supply a deta!led note. Please also furnish six copies of the report(s) of the Com­
rmttee(s)/Expert(s). 

3.7 Are matters relating to distress caused by inadequate wateways dis­
cussed at the meetmgs of tne ~tdte Committee of Engineers? How many times has 
this Gomnuttee met smce Apnl, Hl71 ? Have these meetings helped in acheiving the 
desued results ? Please furnish a note. 



3.8 Has any dispute relating to the difference in opinion regarding the water­
way an~ shanng of costs of prov1dmg add1t10nal waterway for the Railways and 
the Nat10nal H1ghways bndges been referred to the Standing Committee of the 
Chairman, Central Water Commission since April, 1971 ? Have any of these been 
settled ? Please furnish details. 

3.9 . Has the State Government met/shared the cost of widening any water­
way of Ra1lway andfor Nat10nal H1ghway bndges ? Please give details of specific 
cases. 

3.10 Is the present arrangement of the Standing Committee for the settlement 
of disputes regarding waterways with Railways and National Highways satisfactory 
or is any improvement necessary ? Please furnish a note giving the views of the 
State Government. 

3.11 Has the State Government any view/suggestion on the bearing of cost 
& maintenance of additional waterways necessitated as a result of developments 
works, construct10n of embankments, canallsat10n etc., upstream of Railway/National 
Highway bridges ? Please furnish a note. 

3.12 Has the State Government enacted any legislation prohibiting encroach­
ment into drainages (natural and excavated) ? If so, please supply six copies of 
legislation. If not, please state whether and what administrative means are adopted 
and whether they are adequate to prevent such encroachments. 

3.13 Does the State Government permit cultivation of river beds and berms 
and construction of temporary bunds for irrigation andfor fishing across drainages/ 
drains which may cause obstruction to flow ? If so, under what conditions ? Please 
furnish a note. 

3.14 What is the practice adopted in the State in providing bridges over 
drains ? In cases where bridges are not provided at all, crossings, what are the 
measures taken by the State in preventing unauthorised crossings which may lead 
to obstruction or deterioration of the drains ? 

3.15 Please give a general assessment of the problem caused by the construc­
tion of Railways, National Highways, roads etc., and the co-ordination amongst the 
various departments and suggesllons if any in this regard. 

TERM OF REFERENCE NO. 4 

To analyse the damage caused by floods in recent years and to identify the 
areas requiring immediate flood protection measures. 

QUESTIONNAIRE 

4.1 Please list giving reasons the areas which, in the opinion of the State 
Government, require urgent flood protection. 

Please furnish a map to the scale of 1 to 1 million (or larger scale, if required) 
showing these areas. 

4.2 Please furnish in proforma 4.2 details of the damage caused each year 
in the areas referred to in para 4.1 from 1966, as well as in the State as a whole. 

If the damage during the last 10 years has shown an increasing trend, please 
state reasons therefor. 

4.3 Please furnish..,in proforma 4.3 the extent of damage in the protected 
areas due to breaches, overtopping or drainage congestion. 

4.4 Was any Committee(s)fExpert(s) appointed by the State Government 
since 1966 to examine the damage caused hy floods and suggest measures ? 

If so, please give a note indicating the recommendations and the action taken 
thereon. Please supply six copies of the report(s). 

4.5 Has the State Government drawnftaken up jschemas .for )he protection 
~..of the areas identified in 4.1 ? Has provision been made in the State Plans for the 

implementation of these schemes ? Have any of these schemes been already taken 
up for implementallon ? 

Please furnish in proforma 4.5, information of the schemes proposed/taken 
up indicating their cost, benefits and expenditure mcurred upto the end of Fourth 
Plan and actual expenditure/proposed expenditure durmg the Fifth Plan. 

4.6 Other comments and suggestions, if any, regarding urgent protection 
works. 



DAMAGE CAUSED IN THE AREAS NEEDING URGENT FLOOD PROTECTION 

Sl. Location River! Area No. of 
No. of area Tribu- affected villages 

(list 
district· 

ta.ry/ 
Su.b-tri· 

(ha.) affected 

whole/ 
part) 

butary 
damage 

1 2 3 .. 

Total damage in the areas 
requiring urgent flood protec­
tion (Total of Cots. 4-16). 

Total dama~e in the State during 
the year JJtCluding other areas 
(Co.IS. 4-16) 

5 

Popula· Cropped •Crop- Crop No. of 
lion area ped area dam~ houses 
affected wtder affected (Rs. I ) damaged 

the vii- (ha.) 
!ages 
(ha.) 

6 7 6 9 10 

*II more than once in the same year, please state the area affected each time & strike total. 
Notes 1 (i) Name of crops damaged may be indicated in the Remarks CoL 

(ii} Source of data may be indicated. 

Value of No. or No. of Loas of houses human cattle public damaged lives lost heacla utilities 
(Rs. takhs) !oat (Rs. 

lakhs) 

11 12 13 14 

PROFORMA 4.2 

State 
Year 

Total Expendi- Remarks 
lose (Rs. lure on 
lakhs) relief & 

rebabilita-
lion (Rs. 
lakh.S) 

15 16 17 



DAMAGE CAUSED IN THE PROTECTED AREAS 

Year 

I 

1966--67 
1967-68 

1976-71 

Area No. of Population Cropped Cropped 
affected villages affected Area area 

affected under affected 
the vii- (ha)" 
!ages (ha) 

2 3 4 5 6 

Crop No. of 
damages houses 
(Rs. lakh) damaged 

1 8 

Value or 
houses 
damaged 
(Rs.lakhs) 

9 

* If more than once in the same year, please state the area affected each time & strike total. 
Notes : (i) Name of crops damaged may be indicated in the Remarks Col. 

(ii) Source of data may be indicated, 

No. of 
human 
lives 
lost 

10 

No. of 
cattle 
heads 
lost 

11 

PROFORMA 4.3 

State 

Loss of Total Expenditure Remarkll 
public toss (Rs. on relief 
utilities lakhs) and reba-
(Rs. lakhs) bilitation 

(Rs.1akhs) 

12 13 14 15 

.... -



Sl. 
No. 

1 

PROFORMA 4.8 
URGENT FLOOD PROTECTION WORKS PROPOSED/TAKEN UP 

Na'l\9 & ' 1 River basin/ Districts to Estim•ta:1/ 
lo:nrionj,' jSub-buin, be benali- sanctioned 

f Scheme ted pro)act cost 
o (Rs. lakhs) 

2 3 4 5 

Estimated Benefits 

Area No. of No. of 
(ha) villages Towns 

6 7 8 

Annual Date or 
Mone- start 
tary 
value 
(Rs. 
lakhs) 

9 10 

State 

Targe- Expen- Expenditure/provision In Sib Plan 
ted diture (Rs. lakhs) 
date or to end --------~--_.,:.---Remarb 
corup- of 4th 1974-76 76-76 76-77 77-78 78-'/9 
Iebon plan 

II 12 13 14 IS 16 11 18 
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TERM OF REFERENCE NO. 5 

To evolve a comprehensive approach to the problem of floods in the country 
keeping in view the need for optimum and multipurpose utilisation of water 
resources as also the role of soil conservation and afforestation in flood control. 

The need for a comprehensive approach to the problem of flood control has 
been recognised in recent years. It is felt that in the overall context, flood control/ 
protection should not be taken up in isolation but should form a part of water develop­
ment schemes. This aspect has been stressed by the High Level Committee on Floods 
(1957) and has been indicated as one of the items to be taken into account while pre­
paring the long range plan for flood control. Co-ordination of flood control with other 
water development projects had also been stressed by the Ministers' Committee 
on Flood Control (1964). In addition, this Committee had discussed the role of soil 
conservation in relation to flood control. The utility of soil conservation measures 
in the upper catchments of rivers and water management and land use had also been. 
mentioned in the report of the Ministers' Committee on Floods and Flood Relief (1970). 

QUESTIONNAIRE 

6.1 Has the State evolved a comprehensive approach/plan to the problem 
of floods, keeping in view the need for optimum and multi-purpose utilisation of 
water resources of the State ? If so, please supply six copies thereof. 

6.2 Has the feasibility of providing storage reservoirs for multi-purpose 
development/flood detention been investigated in the flood-prone river basins ? 
lf so, please supply the information as in proforma 5.2. 

Please supply a map to the scale of 1 to 1 million showing the location of the 
proposed storage sites and embankments in conjunction, if any. 

6.3 Are any of the storages proposed located in foreign countries ? If so, 
have the problems that might arise in the planning, construction, maintenance and 
operation of the storages besides the time factor in achieving the benefits, specially, 
flood control, been taken into account ? Please furnish a short note. 

6.4 Are there any natural depressions, jheels, bheels, chaurs, tals etc. in 
the various flood-prone river basins ? How are they being utilised at present ? 
Has the possibility of utilising the storage capacity of such depressions etc. in storing 
surface drainage water and waters diverted from the rivers during floods (for use, 
if possible, for irrigation pisciculture, acquatic crops etc.) been investigated ? 
Has any study been made of the capacities and the effect of such diversions on the 
flood moderation and the cost thereof ? Please supply the information basinwisef 
sub-basinwise in proforma 5.4. 

Please supply a map (to a suitable scale) showing locations oflarge depressions, 
jheels etc. 

6.6 Has the possibility of providing diversions in pre-determined areas with 
the object of reducing flood intensities/recharging of the ground water/utilisation 
for irrigation (inundation canals, controlled flooding etc.) been investigated ? Please 
furnish short notes basin-wise(sub-basinwise indicating the quantum, cost, purpose 
and benefits (physical and monetary) of diversion(s) envisaged. Please supply a map 
to the scale of 1 to 1 million showing the location of diversions. 

6.6 The role of soil conservation measures in flood control has been men­
tioned from time to time. Have any studies been carried out at actual site locations 
regarding the effect of soil conservation measures on the normal floods and the 
high floods and also the sediment load carried by the rivers ? Please furnish notes 
including quantitative assessment. Please <>upply six copies of the reports, if any, 
of these studies. 

6.7 Please list in proforma 5.7 the types of soil conservation measures (Con­
tour bunding, gully plugging, check dams, terracing etc.) undertaken on catchment 
basis, their cost and area benefited/covered, during the Plan periods. 

load 
Please, give an assessment of their performance (reduction in run-off and silt 

and increase in crop-yields) and suggestions, if any. 

Pleq.se fqrnisll ~lilt copies of evaluation report, if any, 
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Please also mention if the measures taken have been tampered with or other-
wise became ineffective. . 

5 8 A e there any river valley project catchments in the State where soil 
· f n rmeasures have been carried out under the Centrally sponsored pro­

conserva ';? If so please furnish a note indicating the progress made on these mea­
g~~~d· the ev~uation of the implementation of these .works on ~e sedimentation 
~ the reservoirs. The method of computatiOn of s1lt m reservoirs may also be 
indicated. 

Please supply six copies of evaluation report, if any. 

5.9 What is the agency carrying <?Ut ~e soil conservation measures ? Does 
it co-ordinate this work with the State Irngat10n and Flood Control Departments and 
if so, how ? . _ 

5.10 Implementation of soil conservation and land use measures involves 
public relations, propaganda, co-operation of local land. owners and others ~d. 
therefore, its success will depend upon local C<?-ope~a!ion. Is such co-operation 
forthcoming or is. there any law or regulali.on by wh1ch this can be ensured ? Please 
supply six cop1es of the law/regulatiOns. 

5.11 Taking into account the area to be covered, its cost and the experience 
of implementation of soil conservation works during the last two decades, what is 
the likely time required for effectively implementing the whole programme ? Please 
give a forecast of the planning stating the areas proposed to be covered and the anti­
cipated cost for each stage. Please supply the information basinfsub-basinwise 
separately I for the upper catchment (hilly areas) and the lower catchment. 

5.12 Has there been any scientific study made to establish the effects of forest 
cover on rainfall-runoff, silt charge and flood flow ? Please furnish a note and six 
copies of report if any on the subject giving relevant data from field studies, along 
with views of the State Government on the subject. 

5.13 Has any study been made on the extent of deforestation and its effiects 
on the flood. flow and sediment load in each of the flood-prone river basins/sub-basins ? 
Please furnish a note and also census of forest acreages basi n/sub-basinwise as in 
proforma 5.12. 

5)4 . Is there a policy of afforestation and forest management for the hills 
~d. pla~ns m th~ State ? If so, please furnish a note indicating details and status of 
1ts !IDplementation . 

. 5.15 Is there any legisl<!tionfregulation by which deforestation in private 
land IS .regulated ? If so, has 1t been successfully implemented ? Please supply 
SIX cop1es of the relevant legislation/regulation. 

!?.16 What is th~ extent _of catchment of river basins/sub-basins in foreign 
countnes ? Please g1ve details basm-Wlsefsub-basinwise. 

5.17 Comments and suggsstions, if any. 

PROFORMA 5.2 

PARTICULARS OF STORAGE RESERVOIRS FOR MULTI-PURPOSE DEVELOPMENT/ 
FLOOD DETENTION 

Notes 1 Please supply inform t' , . a 1on separately for each storage reservoir. 
1. River basmfsub-basin 
2. Location of storage site 
3. Catchment area : in the 

State 

(i) at storage site (sq.km.) 
(ii) total river basin (sq.km.) 

ln other 
Stales/ 
countries 

. *(Please give the name of State(s)/country) 
4. Llve storage proposed (Million cu. metres) 

~. Storage earmarked for flood detention (Million cu. metres) 

State 

Total 
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8. Estimated effect of the storage on flood peaks (pre and post project figures) 1 

(a) with the storage eannarked for flood control ; 
(b) Without specific flood storage. 

7. Area of land submerged (hectares) : 
(a) between F. R. L. and M. W. L. 
(b) between flood storage levels 

8. Are embankments proposed in conjunction with storage ? 
9. Flood affected area likely to be benefited by the flood detention (hectares) : 

· (i) Without embankments 
(ii) With embankments (if proposed) 

10. Estimated cost of the storage (Rs. crores). 
Flood control component of the cost (Rs. crores). 

11. Estimated cost of embankments, if proposed (Rs. crores). 
12. Has any provision been made for soil conservation measures in the reservoir catchment ? If yea, 

the amount. 
13. Annual benefits t 

(a) Irrigation (Hectares) 
(b) Hydropower (M.W.) 
(c) Others 
(d) Total monetary benefits (Rs. lakhs). 

PROFORMA 5.4 
PARTICULARS OF NATURAL DEPRESSIONS }HEELS, BHEELS, CHAURS, TALS ETC. 

IN FLOOD PRONE RIVER BASINS j 
State 

Note : Please supply infonnation individually for each river system basin/sub-basin-wise. 
I. Total number of jheels, depressions etc. 

Please give the names of important ones. 
2. Total capacity (cubic metres) 

(Please mdicate individual capacity of large ones). 
3. Total area of jheels etc. (hectares). 

Please give details of large ones. 
4. How:are the jheels:etc. bein9':utilised at present ? 

PROFORMA 5.7 
SOIL CONSERVATION MEASURES DURING THE PLAN PERIODS. (MEASURES 

INCLUDING CONTOUR BUNDING, GULLY PLUGGING, CHECK DAMS, 
TERRACING ETC.) 

Plan period 

Critical 
area of the 
catchment 
needing 
soil con-
servation 

measures Type 

1 

1st Plan 1951-1956 
2nd Plan 1956-1961 
3rd Plan 1961-1966 
Annual 
Plana 1966-1969 
4th Plan 1969-1974 

2 3 

Area treated in the catchment 

Area Cost Type Area 

4 5 6 7 

Note : (i) Type refers to soil conservation measures adopted. 
(ii) Source of infonnation may be given, 

4-23 D. N. F. C.j80 

Cost 

6 

Total 

State 
Area '000 ha 
Cost Rs. lakh 

Remarka 

Area Cost 

9 10 11 



Year 

1951 
1956 
1961 
1966 
1969 
1974 
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PROFORMA 5.12 
CENSUS OF FOREST ACREAGES 

State 

River Basin/Sub-Basin (mention districts covered) 

Forest Area (ha) Area deforested (ha) 
Remarks 

Hills Plains Total Hills Plains Total ---------
2 3 4 5 6 7 8 

Notes: (i) Please furnish information separately for each basin/sub-basin. 
(ii) Source of information may be given. 

TERM OF REFERENCE NO. 6 

To make an analysis of the cost and benefits of flood protection measures. 

QUESTIONNAIRE 
6.1 What is the procedure of benefit-cost analysis presen_tly adopted by the 

State Government ? In this analysis, are the nature and magmtude of the flood 
problem to be solved precisely identified, all tp.e viable alterna!ives (such as reser­
voirs embankments, drainage, flood plam zonmg etc.), and their benefits and costs 
work~d out in detail and the administrative, legal technical and financial aspects 
considered in arriving at the best possible solution to the problem ? Please furnish 
a detailed note. 

6.2 Are benefits and costs discounted ? If not, why not ? If yes, what is the 
discounting rate in use and basis thereof ? 

6.3 What is the procedure adopted in the case of multi-purpose projects with 
flood control component ? Please furnish a detailed note on the data and procedure 
adopted for a few completed projects, showing how the benefits & cost are worked 
out for each component. 

6.4 While calculating benefits, are the following taken into account ? If so, 
how are they estimated ? 

(a) Value of the extra produce from agriculture that may be attributed to 
flood control. 

(b) While estim~ting e?ctra produce_. are other supporting conditions, techno­
logical and mshtut10nal, taken mto account ? What is the time interval 
after which full benefits are supposed to accrue ? 

(c) yvhat prices (i.e. wholesale, retail, farm, mandi, local, national etc.) of 
mputs and out-puts are used for valuing the benefits ? 

(d) Increase in the value of land. 
. 6.5 What are the direct benefits that are considered for flood controlfpro­

!ec~on scheme ? Are they estimated from the annual assessment of the flood damage 
m e ar~a to be protected (ag~ncy carrying out and cross-checking the assessment 
~~e bte wdi~te1~li{ by carrymg ~ut detailed surveys and determining the areas 
1 ° 00 0 erent freguencies or any other method ? Are the remissions of 
0~~i~:~;~~~ ~~st ~f p~ood relie~ operations ~t~., taken. into accounts to the estimation 
ted for assess~ s th. ease furnish a note gJ.Vmg details of the actual method adop-

mg e average annual benefits. 

benefi~r~~e~ondary benefits taken into account ? What are the nature of such 
eluding the seowconadre theby computed ? If not, are there any constraints in not in­ary enefits ? 

direct 
6b~ne~~; ;nyrfocio-elonomic ~tudies conducted for determining direct and in­

supply six copie.s of ~\~i~~s~e~~~.ate the a\)"encies and methodology ? Please 
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6.7 What are the various components going into the cost of the project ? 
Do they include secondary costs which are required to obtain secondary benefits ? 

6.8 Are the risks, uncertainties, price changes etc., during the economic 
life of the project taken into account while working out the costs and benefits ? If 
so, how? 

6.9 Is allowance made for the benefits accruing without the protection due to 
inundation and deposition of silt during floods ? 

6.10 Please furJ:!.ish six c:opies each of the typical schemes implemented by: 
the State Govern~ent m operatiOn for abo.ut 8 to 10 years (or the longest period 1f 
of a shorter duratiOn) for different categones of works such as reservoirs, embank­
ment, drainage, anti-erosion, town protection etc., which explain fully the benefit­
cost analysis that has been made. 

The assessment of benefits both physical and monetary achieved from the 
schemes during the period of operation may be compared with the benefits envisa­
ged at the time of formulation of the project. 

The benefit-cost ratio at the time of formulation of the project may also be 
compared with the present benefit cost ratio, which may be worked out, at constant 
prices as included in the project taking into account any additional costs incurred 
subsequently for stabilisation of the benefits. 

6.11 Taking into account the experience gained so far, have you any sugges­
tions in regard to the methodology for cost-benefit analysis of flood control/protec­
tion and multipurpose projects with flood control component ? 

TERM OF REFERENCE NO. 7 

To suggest criteria for taking up flood protection measure and means of mobilising 
resources therefor 

The High Level Committee on Floods (1957) had suggested consideration 
of economic and engineering aspects, commencement and rate of realisation of bene­
fits, stage of p~eparation of Pr~je.ct rep<;Jrts ~nd estimate~, extent of public c:ooper~ti.on, 
strategic reqmrements and rehg10us, histoncal and sentlmental aspects while dec1dmg 
inter se priorities of flood control/protection measures. 

Recently, the Minister's Committee on Floods and Flood Relief (1970) had re­
commended that State Governments might consider ways and means of raising 
additional resources for capital costs and efficient maintenance of flood control works. 

QUESTIONNAIRE 

7.1 Please state whether 
are undertaken under any Act(s). 
Act(s). 

flood control and storm water drainage scheme 
If so, please supply six copies of the relevant 

7.2 Are any criteria (whether different for different types and regions) adopt­
ed by the State Government for sanctioning flood control/protection schemes since 
1954 ? If so, please furnish a not mentioning the rationale and difficulties, if any. 

Would you suggest any modification to the criteria ? 

7.3 How are priorities amongst the claimant schemes fixed in your State ? 

7.4 Have any measures (betterment levy, flood cess, enhancement of land 
revenue/capital c~argefcrop c~arge e~c.,) b~en adopted for a levy on the. benefited 
area (including villages, pubhc & pnvate mdustnes etc.) under the vanous types 
of schemes ? If so, please supply six copies of the legislation/administrative orders. 

If legislation/administrative orders have not been enacted, issued or imp­
lemented, please furnish a note indicating the reasons therefor with suggestions if 
any. 

7.5 Please furnish basis and details of the total area (including v.illages, pu­
blic & private industries etc.) under levy and the amount collected durmc;r each of 
the financial years beginning from 1970-71 for the State as a whole. Similar infor­
mation may be furnished in respect of individual schemes of the types mentioned 
in question 6.10 along with their capital costs and annual maintenance charges, 

7.6 Other_ comments/suggestions, if any. 
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TERM OF REFERENCE NO. 8 
· th flood plains with a view to minimise damage and 

To recommend pr~gezn~~~ ~~:;~11 i;cease in agricultural production. . 
. · al art of the river system. Desp1te protec-

The flood. plam f~rms an m!e~f for economically possible to prov1de fl:lll 
tive measures, 1t _1s ne1ther techt'ctfci~us land use however, can lead to beneficial 
immunity for ~ll times t~ c~n:e. f u river system. This is achieved by a zoning of the 
de~elopment ~~the flo

1 
o .Pam 0 ~f the area for developmental purposes. plam and makmg se ect!Ve use 

· fl d 1 · oning has been under consideration since the 
The question of oo P am z · 1954 but little progress aprears 

launchin~ of the n~tion~hflo~in1~~t~~! b~~W:e ~~ Floods and Flood Relief (19.70) 
to have een dm~ fue pr~paration and publication of detailed contour maps shoynng 
has recommen e ·rr t itudes of floods This had been sup- ! 
the area likelyet~i~:h ag~~}:~e~bed~fetb~n s~~g~finisters of Irrigation & Power (1972) 
po~t~ bl Jh !so called upon the States to enact legislation for controlled use of flo<;>d 
ayains ey A adr:ft model bill for flood plain zoning was prepare~ ?.Y the D_epa_rtment .of 
~f Irrigation and circulated to the States in May, 1975 for ehc1tmg the1r VIews. 

QUESTIONNA RE 

8.1 What is the progress made in the preparation of contour plans of the 
flood plain areas and demarcation-of flood zones affected by flood fo~ ?-1fferent fre­
quencies ? Please furnish a note indicating the extent of areas requmng prepara­
tion of contour plans and the areas for which maps have been prepared. If not com­
pleted, please state the reasons, the presen(status and further programme for com­
pleting this work. 

8.2 Has the State Government examined the draft Flood Plain Zoning Bill 
circulated by the Central Department of Irrigation ? What are its views thereon ? 

8.3 Was any legislatio;t en~cted for regulation _of the use . (agricultur:al and 
others) of flood plains at any t1me m t!J.e State ? Has 1t _bee~ put l;tto operat!on ?nd 
how has it functioned ? Please furn1sh a note along wtth SIX cop1es of Legtslat!On/ 
regulations. 

8.4 Has land use re~ation been attempted for complementing the engineer­
ing works in the areas prov1ded with protection by controlling land use and encourag­
ing more intensive use of the protected area ? 

8.5 Describe (location-wise, if necessary) the present land use in the un­
protected flood plains for each river basin/ sub-basins in the State. 

Has any study been made on the pattern of floods, their duration and the nature 
of crops grown in these areas ? If so please supply six copies of the study. 

In the light of these studies, has any attempt been made for devising suitable 
crops patterns for reducing the damage due to floods and to increase agricultural 
production ? Conclusions and recommendations of the State Government in this 
regard will be appreciated. 

8.6 Has the State Government examined the possiblity of relocating flood 
vulnerable settlements ? If so, please supply details. 

8.7 What are the views of the State Government on the administrative aspects 
of land use regulation ? 

8.8: Has the State Government any suggestions on the land use pattern in 
flood plams (separately for protected and unprotected) 1for Jreducing~the •overall 
flood damage and to achieve optimum benefits ? · • • · 

8.9 . Will it be adequate if land use regulation is confined to the flood plains 
or shoulq 1t be extende~. to the catchment area as well ? What is the pattern of land 
use requlredfsuggested_m the catchment ? Please furnish a note. 

8.1~ Please furnish a note on the general soil descriptions"and properties of 
the flood• prone areas l;>asinsfsub-basins-wise, A soil map(s) of the area(s) mavj l;>e attached. 
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8.11 Has any study been made in the State on the beneficial aspects of flood 
deposition ? If so, the pos1tion may[ please be briefln.stated withlsupporting data. 

8:12 Please give a list of the normal cropping sequences, crops and varieties 
grown ill different seasons ill the flood prone :l.reas giving the period of sowing/ 
plantillg and harvesting along w1th .a bnef descnption of a agronomic practices in­
cluding pests and diseases and plant protection measures in proforma 8.12.1 and 
8.12.2. 

. 8.13 Do you have any suggestions on the. alternate cropping strategy for 
illcreasillg agncultural product10n by suitable adjustments and adoption o!' new 
technology such as advancillg sowillg date, choiCe of substitute crops varieties, .,.relay 
multiple cropping etc. ? 

8.14 What are the post-flood agronomic measures taken on recession of the 
flood water for recovering the growth of standing crop ? Please furnish a note also 
covering agronomic practices such as land preparation, reseeding, transplanting 
or preparatory practices for the next season's corpping etc. 

8.15 Please state the main constraints .in implementing the post-flood agrono­
mic measures in recovering the growth of submerged crop or raising alternate or 
substitute crops in making good the agricultural production. 

8.16 Please state if any consideration has been given to providing some irri­
gation facilities during flood free periods in flood prone areas. If so, please fur­
nish a list and map showing areas where this has been implemented. 

8.17 In the case of the areas, mentioned in para 8.16, please detail crop se­
quences, crops/varieties that are currently followed ? 

8.18 What are the flood emergency agricultural programmes in vogue in the 
State ? A comprehensive note on the subject may please. be furnished giving all 
available data and expenditure for the last 5 flood years basillwise/Statewise as con­
venient. The State's recommendations for multiple or alternate land use in flood 
plains may also please be furnished. 

8.19 Like the Famine Code, there may be approved codes for flood/Agricul­
tural relief work. Six copies each may please be 1\.lrnished. In case there is no 
such code, the State's views on developing flood manualfcode for agricultural pro­
gramme may please be given. 

8.20 Fuel and fodder supply in flood prone areas are generally not adequate 
and the situation worsens with flood occurrences. In appreciation thereof, state 
the present position of fuel and fodder supply in tile flood prone areas giving tile 
human/livestock population and the1r demand ~or fuel and fodder. The planned 
projections of tile State Government on tile subject may please be furniShed. 

8.21 Please give a list of tile grass and forest species which can stand annual 
floods and can be grown in flood plains on a commercial scale, especially along 
tile stream banks. 

8.22 Agricultural problems in flood prone areas are location specific. Deve­
loping suitable cropsfvaneties new agro-techniques and metilods to meet tile chal­
lenge of recurring floods, warrants systematic research on continued basiS. In 
appreciation tilereof, the present position of tile organiSational infrastructure for 
research and development (Universities/Agncultural Research Institutes or Centres) 
may be furnished along witil planned projections for tile future w1til respect to 
each flood prone area of tile baslnsjsub-baslnB of tile State. SIX cop1es of tile rele­
vant research and development publications which g1ve the achievements ill tilese 
fields may please be furnished. 

8.23 Please furnish a comprehensive note on research and development pro­
grammes for pisciculture/aquaculture in the inland ponds, jheels, and bheels in 
tb.e flood plains. 

8.24 Are tilere any existing local organisations in the flood prone areas for 
implementing suitable agricultural programmes or are there any proposals m this 
behalf? 
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PROFORMA. 8.12.1 

fuR! GATED CROPPING SEQUENCE AND CROPS/VARIETIES POPULAR IN THE FLOOD 
PRONE AREAS 

Period 
District Cropping Sourc_e Crop Varia- Seed of 

Sl. River/ 
sequence of 1~n- ties rate sowing 

No Tributary gat1on 

l 2 3 4 5 6 7 8 9 

Notes : (i) Information may be furnished separately for each river system. 
(ii) Source of information may be given. 

State 
River System 

Period Average 
of har- yield Remarks 
vesting (Quin-

tals/ha) 

10 11 12 

PROFORMA 8.12.2 
UNIRRlGATED CROPPING SEQUENCE AND CROPS/VARIETIES POPULAR IN THE 

FLOOD PRONE AREAS 

Sl. River/ District Crop Varieties Seed rate Period of Period of 
No Tributary sowing harvesting 

1 2 3 4 5 6 7 8 

Notes 1 (i) Information may be furnished separately for each river system. 
(ii) Source of information may be given. 

TERM OF REFERENCE NO. 9 

State 
River System 

Average 
yield Remarks 

(Quintals 
Jha) 

9 10 

To review the existing arrangements for maintenance of flood protection works and 
recommend measures for improving the same 

The High Level Committee on Floods (1957) had emphasized the importance 
of adequate maintenance of the embankments and had recommended that the instruc­
tions contained in the Embankment Manual prepared by the then Central Water & 
Power Commission should be followed in this regard. This recommendation had 
been reiterated by the Ministers' Committee on Floods and Flood Relief (1970). The 
need for providing adequate funds for the maintenance of embankments and other 
flood protection works had also been stressed since the Committee had felt that the 
provisions ·made by the State Governments were inadequate. 

QUESTIONNNIRE 

9.1 Is the State Government following the instructions contained in the Em­
bankment Manual issued by the Central Water & Power Commission ? Is a detailed 
drill laid down by the State Flood Control Deptt. for each of the embankment systems 
for mamtenance and operation durmg floods, post-floods, season and immediately 
before the floods ? Please supply six copies of the drill laid down stating whether 
any difficulty is experienced in the implementation thereof. 

9._2 Are gauges provided at stipulated intervals along the embankments for 
recording flood levels and arrangements made for the1r systematic observation 
during the floods ? Please supply details. 
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. 9.3 In the light of the experience gained during the last twenty years in the 
~amten.ance of e~a~ments, are there any suggestions for modification of the 
mstruct1ons contamed m the Embankment Manual ? 
. 9.4 . I!! the case of other floC?d protecti~n 'J!'Orks such as drainage channels and 

nver trammg works, please furm~h a. note md1cating ~e nature of maintenance 
done and the norms adopted for estlmatmg the funds requ1red for maintenance during 
the year. 

9.5 Please furnish details of the estimated requirements for maintenance as 
worked out by the Dei;>tt. amount provided in the budget for the annual maintenance 
and the actual expenditure on the maintenance of flood control works for each year 
from 1956-57 onwards upto 1976-77, for the state as a whole in the following proforma 
(separately for each type reservoirs, embankments, drains, etc.). 

Financial Year 

1956-57 
1957-58 

1976-77 

1 

Estimated requirements for 
maintenance as worked 
out by the Deptt. 
(Rs. Lalkhs) 

a 

----------------------Amount sanctioned for 
maintenance in the budget 
(Rs. Lakhs) 

3 

Actual Expenditure 
(Rs. Lakhs} 

4 

9.6 Does the State Government obtain the co-operation and assistance of the 
public of the locality in the patrolling and maintenance of flood protection works 
and also in tackling emergent situation ? What is the response and the State Govern­
ments' comments on its utility ? Please furnish a note and six copies of regulations[ 
orders in this behalf, if any. 

9.7 Are suitable approaches provided to the flood protection works for their 
inspection as well as for use during emergent situations ? Please detail. 

9.8 Has the State Government other specific suggestion on the maintenance of 
flood protection, drainage & anti-erosion works etc. ? 

TERM OF REFERENCE NO. 10 

To review the existinv administrative and organisational set-up for flood con­
trol at the Centre and m the States and to suggest improvements where neces­
sary, flood control to include flood forecasting and warning, flood fighting, 
formulation and implementation of flood protection measures. 

The setting up of flood control organisations in the States and the Centre was 
initiated when the National Programme of Flood Control was launched in 1954. The 
organisational set-up was first reviewed by the High Level Committee on Floods 
(1957) and certain modifications were suggested by it. Making a subsequent review. 
the Ministers' Committee on Flood Control (1964) recommended that atleast in the 
States with serious flood problems, Flood Control Departments distinct from Irri­
gation Departments should be organised under a Chief Engineer with adequate 
number of field circles and divisions to look after investigations, construction and 
maintenance of flood control works and also headquarter organisations should be 
set up to ensure coordinati~?n and contrC?l i~ matters of hydrological and hydrome­
teorological analysis, collection and publ!cat1on of gauge and discharge data, flood 
warning and forecasting, flood economics including collection of dall_lage dat~, regu­
lation and operation of already completed works, s01l conservation engmeermg 
and emergency flood fighting. 

The Ministers' Committee on Floods and Flood Relief (1970) reviewed the 
arrangements for flood fore<::asting and yvan.J.ing and flood fighting. The Committee 
made recommendations wh1ch, mteralla, mcluded extenswn of flood forecastmg 
network by the States on lntr~-St~te rivers, ~odernising flood forecasting techniqu~s, 
improvement in the commumcatwn of warnmg to the people, settmg up of quallty 
control organisations for flood control works, need for proi?er flood fighting arrange­
ments and training in flood fighting on the lmes suggested m the model manual pre­
pared by the Central Water Commission and circulated to the States. 
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QUESTIONNAIRE: 

10 1 Please furnish a note detailing the existing administrative and organisa­
tional sei-up for flood control/protection (including flood forecasting and warmng, 
flood fighting) in the State. Is the present arrangement adequate or are there any 
proposals for effecting improvements ? 

10-8 Investigation and Planning of Flood ControljProtection Works 

10.2.1 Please furnish a note indicating the procedure of collection of gauge 
and discharge data, supervision and checkmg the method of observation, mtervals m 
which data collected is transmitted to the _processmg centre, exammatlon and rec~n­
ciliation of the data collected to ensure 1ts accuracy and coordination, compilation 
and publication of the processed data. 

Please also include in the note the type and qualifications of the personnel 
making the gauge and discharge observatwns, the number of statwns superv1sed 
by each sub-division and number of stations under a DlVlSlon and whether the sub­
divisional and divisional officers are exclus1vely for the data collection or carry out 
this work in addition to other duties. (Please indicate the other duties). 

In the processed data furnished to the Central Water Commission or any other 
Central agency ? Has the data been published by the State in the form of Water 
Year Books or any other form ? If so, please furnish six copies of the published 
data for the two latest years. · 

' 10.2.2 What is the set-up in the State for investigation, planning and design-
ing of flood control/protection works ? Please furnish the information in the form of 
a.chart of the organisation, including interdisciplinary personnel etc. Please furnish 
a note broadly detailing the duties and functions at each level also stating if the staff 
is exclusive or handles other duties also (Please detail). 

Is the present set up in accordance with the suggestions made by the Minis­
ters' Committee on Flood Control (1964) ? 

Is the present set-up adequate to meet requirements ? If not, please state if 
you have any suggestions. 

10.2.3 Is the present P!Ocedure of processing schemes for sanction through 
the Technical AdVlSory Comm1ttee, State Flood Control Board, Planning Commission 
etc. satisfactory or are there any suggestions for modifications ? ' 

10-3 Execution of Flood Control/Protection Works 

10.3.1 What is _the set-up in the State for execution of flood control/protection 
works both at the_ admmlStratlve and technical level ? Please furnish information in the 
fo~ of an orgamsatio~ chart. If the per_sonnel at any level is not exclusive please 
fumlSh a note regarding the other duties also handled. ' 

10.3.2 Are th~ existing laws and regulations regarding land acquisition ade­
quate ? Please furrush a note and six copies of relevant laws/regulations. 

10.3.3 Are ~odem techniques like CPM (Critical Path Method) and PERT 
(Programme Eyaluation and Rev1ew Techniques) applied to implementation of flood 
control/protection works ? Any comments ? 

1_0.3.4 What is the present system of allocation of funds for flood control/ 
prot~ction wor~ from year to year ? Does the system present any difficulty · 
the lillplementation of the works ? Are there any suggestions for improvement ? 
Any comments on the present accounts procedures ? 

f 10.3.~. ~at is the policy and procedure for compensation and rehabilitation 
f
o persons. lSp aC?ed/affected by flood protection works ? Is the arrangement satis­
actory or lS any 1mprovement reqwred ? Please furnish a note. 

10.3f.6 Are there any delays in imp~ementation of flood protection wo ks 
account o want of proper delegat10n of financial admi · t r r on 
~~ the _proj~ct authonties ? If yes, please furnish t.,.;o or thn;!:~~~Pofesoth~thr powers 
tions m this regard. Wl sugges-

10.3.7 Is a periodic review of the performance f th fl d 
wor~ ~ade ~<? assess benefits achieved against thes~ pr~ec~~d c?n~olfprotection 
furmsh SlX cop1es of such evaluation reports for two works of each categ~~: please 
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. . 10:3.8 What is.the policy and procedure in the state. for obtaining public parti-
ClpatlOn' m the executiOn and mamtenance of flood protection and drainage schemes 
and what is the actual experience in this regard ? Please furnish a note. 

J0.4 Operation and Maintenance 
10.4.1 What is the present organisational set up for the maintenance of flood 

control/protection works ? Please furnish a chart thereof and a note with your com­
ments and suggestions regarding its adequacy and functioning. 

JO.S Flood Forecasting and Warning 
10.5.1 Are there any flood forecasting units set up by the State ? If so, what is 

the present set up ? Please furnish an organisation chart indicating the rivers on 
which the flood forecasts are issued. 

10.5.2 . Is there any proposal for extending flood forecasting arrangements ? 
Please state 1f you have any suggestiOns to 1mprove 1ts functiOning. 

10.5.3 Have arrangements been made for fixing warning levels and pre­
determining the areas likely to be affected at different levels ? 

10.5.4 What is the arrangement made for communication of warnings to the 
people ? Which is the department responsible for disseminating the warning ? Is 
the present arrangement satisfactory ? Are there any proposals for improvement ? 
Is a liaison kept with the Flood Control Department/Flood Forecasting/Warning Or­
ganisation in this regard ? Please furnish a detailed note. 

10·6 Flood Fighting 
10.6.1 Has the State Government prepared a Manual for Flood Fighting or 

issued any orders in this behalf based on the model Manual of Flood Operations 
prepared by the Central Water and Power Commission ? If so, please supply six 
copies of the Manual/Orders. 

10.6.2 What is the organisation available in the State for flood fighting ? 
Which are the State Government Departments concerned with flood fighting and how 
is co-ordination amongst these effected ? 

10.6.3 What are the arrangements made for training/orientation of concerned 
personnel in the matter of flood fighting techniques ? 

10.6.4 Is any arrangement made for public co-operation in flood fighting ? 

Is there any legislation/regulation empowering the government to com­
mandeer local residents for flood works in emergencies like repairs of breaches, 
raising embankments during floods etc ? If yes, please supply six copies. 

10.7 In the fifth term of reference, comprehensive approach to the problem 
of floods keeping in view the multipurpose utilisation of water has been envisaged. 
What will be its implications in the administrative and organisational set-up for in­
vestigations/planning and implementation of flood control/protection works ? Will 
it be necessary to set up river basin authorities with involvement of variety of dis­
ciplines such as engineering, forestry, agriculture, soil conservation, economics 
etc. ? please furnish a detailed note. 

10.8 Comments/Suggestions which the State Government may like to add. 

TERM OF REFERENCE NO. 11 

To examine the present procedure of assessing the flood damage 
and suggest improvements. 

Flood damage is an important yardstick for assessing flood problems in 
different areas and in formulating economically viable schemes. The Ministers' 
Committee on Flood Control (1964) has recommended that the method suggested 
by the National Council of Applied Economic Research based on a pilot survey in 
North Bihar should be adopted by the States for the assessment of flood damage. 
They had also suggested that the Flood Control Department should send out field 
teams at the end of every flood season to contact revenue and other officials, visit 
flooded areas, ascertain from the local population and make their own assessment 
of the flood damage for the purpose of economic analysis of flood protection works. 
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!n the report entitled •scientific Assessment on Flood Damages' the Natio_nal 
Council of Applied Economic Research had recommended a procedure for assessmg 
the damage caused by floods and also the nomination C?f the Flo~d Co~tr~l Depart­
ment in the States as the overall agency for !he collectl<?n and d1:5semmatwn _of the 
flood damage data. The report of the National Co~nc1l of. Applied Econom~c. Re­
search had been forwarded to the States for appropnats action by tht! then Mm1stry 
of Irrigation & Power. 

QUESTIONNAIRE 

11.1 Is the proced:Ire adopted in the St?te for assessing floo~ damages ~n 
accordance with that recommended by the NatiOnal Council of Applied Economic 
Research? 

Is so, please supply six copies each of reports of two such surveys under­
taken so far. Also State if norms for indirect damages as suggested in the report 
of the National Council of Applied Economic Research have been evolved. 

11.2 U the procedure recommended by the National Council of Applied 
Economic Research has not been adopted, the reasons therefor may please be indi­
cated. Please state if any other alternative method has been adopted and furnish 
six copies of the details thereof. 

11.3 Which department of the State is in charge of the collection and publica­
tion of the flood damage data ? Does it associate the State Flood Control Department 
or any other Department (indicate the same) with this work ? If so, please state 
in what manner ? 

11.4 Does the State Flood Control Department send out field teams to inspect 
the flooded areas, to contact the revenue and other officers and local population 
and make an mdependent assessment of the flood damage in the flood affected areas 
~ recommende<l: _by the Ministers' Committee on Flood Control (1964) ? Please 
giVe a note detrulmg the manner in which this assessment is made. 

ll.5 Please furni~h in proforma ll.5 individually, the details of the assessment 
of flood damage made m two flood affected basins/sub-basins for two worst flood 
seasons since 1954. Please also furnish a map to the scale of 1 : 50,000 showing 
the areas affected by these floods. 

11.6 Comments/suggestions if any. 
PROFORMA 11.5 

DETAILS OF ASSESSMENT OF FLOOD DAMAGE MADE INI------­
BASIN/SUB-BASIN DURING THE FLOOD SEASONIS------­

(DATES, MONTHS AND YEAR MAY PLEASE BE STATED) 

1. Total areas affected (ha) 
Z. Total cropped area affected (ha) 
3. Details of the damage to crops : 

•4. 

Extent of area in ha damaged and monetary 
value in Rs. lakhs. 

(i) Totally damaged value 
(ii) Between SO%and 100% damaged value 

(iii) Between 25% and SO% damaged value 
(iv) Less than 25% damaged Value 

Ext<:nt _of area give land revenue \(a) Full 
rerruss1on & the amounts thereof. f (b) Partial 

1. 

5. (i) 
(ii) 
(iii) 
(iv) 
(v) 

(State percentage) 
Number of houses damaged 
Value of houses damaged (Rs. lakhs) 
Damage to public utilities (Rs. lakhs) 
Other damages 
Total 

Crop 

z. 3. 

6. Basis of computations of monetary value of damages to crops and houses. 

4. 

Ha. Rs. 

•If there are any other specific yardsticks adopted by the State, Please explain by a note. 

State 

5. 



TERM OF REFERENCE NO. 12 

To examine any other m3tter related to floods and flood control and make suitable 
recommendations. 

QUESTIONNAIRE 

12 .J Research and Training 

12.1.1 Is any research being carried out on problems like hydrology (specially 
watershed hydrology), river behaviour and protective works and similarly for relevant 
parameters m dramage schemes ? Please furnish a note. 

12.1_.2 .Are there any agricultural institutefuniversity/r~search stations carry­
ing out scientific stud1es on watershed hydrology and alternative land use, cropping 
pattern etc., for upper catchments? Please furnish a note. 

12.1.3 Please furnish a note indicating the arrangements if any for in-service 
training of personnel in the Flood Control Departments. 

12.1.4 Is "Floods" included as a subject in departmental examination for 
serving engineers of State ? 

12.2 Inter-State & State-Centre Works 

What is the present mechanism of co-ordination for implementation at various 
stages and sharing of costs of Flood control/protection works affecting interests of 
more than one State and State-Central Departments ? Please state how this mecha­
nism is functioning and suggestions, if any. 

12.3 Please state your view in the matter of public co-operation for flood 
control/protection work with special reference to the experience in the State in this 
regard. 

12.4 Central Organisations and Boards 

12.4.1 A number of board and organisations like the Central Flood Control 
Board, Central Water Commission, Ganga Flood Control Commission etc., have 
been set up for planning and processing of flood control/protection schemes. Are 
there any comments/suggestions in this behalf? 

12.4.2 Is there any co-ordination between the State & the Central Board of 
shifting Cultivation & Central Board of Forestry? Please furnish a note. 

12.5 Financing 

12.5.1 Please describe the existing pattern of financing of capital/maintenance/ 
special repairs works relating to flood control/protection. 

Please state if there are any comments/suggestions in this behalf. 

12.5.2 In the light of a comprehensive approach to the problem of floods, 
is there any scope for attracting institutional finance? 

Please furnish a note. 

12.6 Environment 

Are adverse effects (e.g. creation of stagnant pools in borrow areas, creation/ 
augmentation of swamps, pollution by human and industrial waste etc.) of construc­
tion of flood control/protection works and drainage schemes etc. listed and remedial 
measures provided in the designs ? 

If yes, please furnish a detailed note stating specific projects and the nature 
of measures taken/proposed. 

12.7 River Conservancy 

Has the State enacted any legislation on river conservancy ? If yes, Please 
state how it has functioned and supply six copies of the legislation. 

If not, please state what measures, if any are taken in this behalf, also, if you 
have any suggestions in the matter. 
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12.8 Tidal Floods 

(for reply by the Coastal States only) 
12.8.1 Please supply maps to the sc~e of .1 to-250,000 showing the coastal 

areas affected by tidal floods. (The years 1Il which the areas were affected may 
also be marked on the map.) 

12.8.2 Please furnish a note on the nature and extent (with dates etc.) of 
agricultural damage caused by tidal flood_s along with the mea~ures taken to prevent 
such damage and increase overall agncultural producllon m the area. 

12.8.3 Using the standard weeks of the India Meteorological Department, 
please give in a tabular form, the weeks when tidal flood occurred the duration of 
submergence, the standing/varieties and the stage of crop growth along with the 
specific crop damage caused and the suggested measures for protect10n. 

12.8.4 In the coastal belt, ring bunds exist in some areas for preventing ingress 
of tidal water. Please give an assessment of the effectiveness of such ring bunds 
along with suggestions for their improvements or substitution. 

12.8.5 What are the scientific and organisational steps taken for protection 
of coastal areas in preventing crop damage during tidal floods ? Please furnish 
a note indicating the warning systems in vogue and relevant measures taken and 
suggestions for improving the same. 

12.8.6 Is there adequate agricultural research support to evolve suitable 
agro-techniques and crop husbandry for the coastal area prone to tidal floods ? If so 
please furnish a note including suggestions. ' 

12.9 Special Problems of Acute Nature 

. Please furnish a note det~ing th~ !Jletho~ adopted tried by the State in 
dealing With special problems m specific Situations which may be of interest 
elsewhere. 

12.10 Other suggestions, if any, relating to the terms of reference. 
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APPENDIX II 

QUESTIONNAIRE TO THE STATE/UNION TERRITORIES OF ARUNACHAL PRADESH, 
MEGHALAYA, NAGALAND AND SIKKIM 

may 

their 

Q.l (a) A note on the problems of flood and drainage, if any, in the State 
be given. 

(b) Please list out the areas where serious floods have occurred in the past, 
duration and the damage. 

Please show the locations on the map as per Q.2 below. 

Q.2 (a) Please supply a map to the scale of 1 to 1 million (or other convenient 
scale as available) showmg the river system in the State, basin boundaries, roads, 
railways, important towns etc. 

(b) Please indicate the extent of inundation and loss to crops, cattle, human 
lives, disruption to communication etc. in the proforma 2(b) attached. 

Q.3 Please list out the ~reas giving location and acreages which in the opinion 
of the State Government are m need of urgent flood proteclion. A map showing 
these to a scale of 1 to 1 million, if available, may also be supplied. 

Q.4 Has the State enacted any legislation prohibiting encroachment into 
drainages? Has the State Government noticed any areas which ex erience drainage 
congestion due to construction of road bridges/otherwise? 

Q.5 The need for comprehensive approach to the problem of floods has 
been recognised in recent y~ars. Und~r. th!s approach, it may_ be necessary to 
prepare master plans for mullipurpose utilisatiOn of flood prone nvers, under which 
it may be necessary to construct detention dams for flood control, power, irrigation, 
etc., and carryout soil convervation, afforestation measures in upper catchments. 
What are the views of the State in this regard ? 

Please State your views, if any, regarding ihe administrative and organisational 
set-up for the above purpose. . 

Q.6 Has the State set up any landuse board? If so, a copy of the Government 
resolution/order setting up the board may please be furnished. 

Q.7 Have you developed a landuse Plan? If so, please supply a copy thereof. 

Q.S Taking the State as a whole, what is the total area identified as critical 
areas for afforestation and soil conservation treatment? 

As against this, please give the progress of achievement made under the 
different plans in the following proforma : 

!Vth 

Vth 

Vlth 

Total 

Plan Outlay 
(Rs. lakhs) 

Area afforested 
(ha.) 

Area treated with soil 
conservation measures 
(ha.) 

Q.9 What are the tribal rights which support the practice of shifting cultiva­
tion ? 

Please furnish a note detailing the measures taken or planned for the control 
of shifting cultivation. 

Q.lO Is there any organised set-up in the State which is engaged in the syste. 
malic acquisition of hydrological data, watershed hydrology and water resources 
planning'? If so, please furnish a note on the up to date achievements of that set-up. 
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PROFORMA 2(b) 

DAMAGE CAUSED IN THE FLOOD AFFECTED AREAS 

Location of River (Tributary 
SI. area (List dis- Sub-Tributary 

No. trict-wholefpart) causmg damage 

1 2 3 

Total damage in the State 
during the year (Cols. 4-15) 

Extent of 
Area affected inundation 

(ha) 

4 5 

Population 
affected 

6 

State 
Year 

*Cropped area 
affected (ha.) 

7 

Loss of public Crop damage No. of houses Value of houses No. of human No. of cattle utilities including (Rs. lakhs) damaged damaged lives lost heads lost disruption to 
(Rs. lakhs) Communications 

(Rs. lakhs) 

8 9 10 II 12 13 

Total loss Expenditure on relief 
(Ra. 1akhs) and rehabilitation Causes of Remarks (Rs. 1akhs) flooding 

14 IS 16 17 

*H more than once in th 
e same year, please state the area affected each time and strike total. 

Notes : (i) Name of crops dam ed b . 
C.i) S ag may e mdicated in the Remarks Col 11 ource of data may be:_.indicated, • 
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APPENDIX m 
QUESTIONNAIRE TO VARIOUS 

DEPARTMENTS/ORGANISATIONS 
(i) Central Water Commission 
(ii) Central Water and Power Research Station 

(iii) Department of Agriculture 
(iv) Department of Agricultural Research and Educa­

tion' 
(v) Department of Irrigation 
(vi) Ganga Flood Control Commission 

· (vii) India Meteorological Department 
(viii) Ministry of Shipping & Transport 

(ix) Planning Commission 
(x) Mini~try of Railways (Railway Board) 
(xi) Border Roads Organisation 
(xii) Geological Survey of India 

(xtii) Survey of India 
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APPENDIX m 
QUESTIONNAIRE TO VARIOUS DEPARTMENTS/ORGANISATIONS 

QUESTIONNAIRE TO CENTRAL WATER COMMISSION 

GENERAL 
NoTE : Please follow the guidelines detailed in the Annexure 

~.1. (a) The Central Water Commission and the Ganga Basin Water Resources 
Orgamsatlon have been entrusted with the task of observation of river flow data 
at key points on important rivers and tributaries on a permanent and scientific basis. 
Please furnish a note explaining the basis on which the locations of the key gauging 
stations have been planned, the number of stations that is ultimately required to be 
set up, the number set up so far and the time phasing for completing the project. 

(b) Please furnish in proforma G. I the list of key gauging stations established/ 
proposed on the various rivers/tributaries in the country . 

. (c) Please supply a map to the scale of I to 1 million (larger scale if required) 
showmg the river systems, basin boundaries, railway lines, and other important fea­
tures and the locations of the key gauging stations. 

G.2 (a) Has any manual/memorandum been prepared for making obser­
vations and computations of discharges and silt loads for ensuring uniformity in 
c!'llection and computation of data and circulated to the States? If so, please furnish 
s1x copies. 

(b) If not, please furnish notes on the methodolo~ adopted at the key gauging 
stations for computation of discharge and silt loads mdicatmg also the manner of 
computing the maximum flood discharge-whether by actual observation or from 
gauge discharge rating curve or any other method. 

G.3 Please furnish in proforma G.3 information of river flow and sediment 
load based on the data collected at the key gauging stations for the flood prone rivers/ 
tributaries in the country. 

G.4 (a) Is the gau9'e, discharge and silt data collected by the States at the sites 
r_naintained by them received in the CWCfGanga Basin Water Resources Organisa­
tion ? 

(b) Is it checked and compiled along with the data of key gauging stations 
and published in the form of Water Year Book ? 

(c) Please furnish a note indicating the present status and six copies of the 
latest Water Year Books. 

G.S (a) Are Annual Flood Reports and maps showing the areas affected 
each year received in the ewe from the States ? 

(b) Based on these, has any assessment of area prone to floods been made 
basinWisefsub-basinwise ? 

(c) Please furnish a statement of the extent of areas prone to floods (indicating 
the definition of "area prone to floods") basinwisefsub-basinwise and a map to the S~?ale 
of 1 to I million (larger scale if required) showing these areas. The flooc;i protection 
measures implemented and the areas benefitted may-..also be shown m the map. 

G.6 (a) Have the areas liable to drainage congestion (indicating the d~finltion 
of "drainage congestion") been estimated ? If so, please state how estimated. 

(b) Please furnish details of the areas subject to drainage congestion basin­
wisefsub-basinwise. 

(c) Please also furnish a map to the scale of I to 1 million (larger scale if 
required) showing the areas, the drainage works implemented and the areas bene­
fitted by them. 

G.7 The ewe has estimated that an area of 25 millio!J hect~res is pr?ne 
to floods and about 20 million hectares can be-economically proVIded. With protection. 
Please furnish a note indicating how these figures h~ve been arnved at. 
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G.8 (a) It is understood that surface water resources studies are being cart1ed 
out in the ewe, please supply a note indicating the present status of these stud1es. 

(b) Have the results of these studies been published? If so, _please _supply 
six copies, if not, please supply a note _giving t~e results of the stud1es earned out 
so far, especially for the flood prone nver basms. . 

G.9 (a) Are flood damage statistics received regularly in . the. CWC from 
the States ? Are they furnished for the State as a whole or basmw1se ? 

(b) From the flood damage statistics received since 1954, please supply in pro­
forma G.9.1 Statewise details of the area and population affected by floods. 

(c) Please supply similar information basinwise{sub-basinwise in proforma 
G.9.2. 

G.lO (a) The need for periodical river surveys for making an evaluation 
of the changes in the river regime has been stressed by the various Committees 
on Floods. Have any reports of such surveys carried out by the State Governments 
been received in the ewe ? 

(b) If so, please furnish a note on the observations and conclusions arrived 
at by the ewe, particularly with re9'ard to the effect of embankments, anti-erosion 
works, !'ltc. mentioning specific locations, periods of observations, etc. leading to the 
conclusions. 

G.ll (a) The Ministers' Committee on Floods and Flood Relief (1970) had 
recommended that each State Government should send details of relief expenditure 
to the CWC for compilation and publication. Is this information being received ? 

(b) Please supply details in proforma G. 11 separately for each of the years 
1966-67 to 1976-77. 

PROFORMA G-1 
_________ KEY GAUGING STATIONS 

Catchment Nature of observation!",' Year of start of observa-
area in lion 

SI. Name of the River/ Location sq. krn. 
No. Tributary of site (upto Ob-

Silt Gauge Discharge Silt 

1 

Nature of bed 
and banks 

11 

2 

and State servation Gauge Discharge 
site) 

3 4 5 6 7 8 9 10 

The type of gauge, Method of discharge Periodicity of gauge dis­
whether self-recor- observation by current rha.rge' and •ill observation 
ding"or ordinary• meter/float etc. c:Jurmg Remarks 

Monsoon Non-monsoon 

12 13 14 IS 16 

earlier*~::.ro level has been changed, please state in 'Remarks' column date and how co-related to the 

Note : (i) ~~~~;;:ra,:; th<: infonnation basin-wise in the order-main river and tributaries from the head 

(II) The list may be continuous with one river system following the other. 



PROFORMA G.3 

HYDROLOGICAL DATA AT KEY GAUGING STATIONS 

Sl. River/ Station/ Catch- Maxi- Bank Period Total flow Silt load in p.p.m. Total silt load Remarb 
No. tribu- location ment mum ful of re-

tary of site area · flood cap a- cord Annual Monsoon Annual Monsoon Annual Monsoon 
sub- & State up to dis- city 
tri- site charge (cum- Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. 
butary (sq. (cumecs ecs) 

(Million cubic metres) (million cubic metres) km) with 
date) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Note : (i) Information may be tabulated with one river system following the other. 
(ii) The date(s) of the monsoon(s) may please be specified. In case, there are two mansoon seasons, information may be supplledTfor each. 

(ill) Source of data may be Indicated. 

(l) 
en 



State G&Ogr!lphloal Area 
area of the K,rone to 
State oocls 

1 a 3 

For the country as a whole 
(Columns a to 38) 

State Geographical Area 
area of the prone 
State tc 

floods 

1 a 3 

For the c:ountry as a whole 
(Columna 2 to 36) 

1954-61 

Max. Ave. 

4 5 

1954-61 

Max. Ave. 

20 21 

FLOOD DAMAGE STATEWISE 

Total area alfec:ted 

1961-66 1966-74 1974-76 1954-61 
Max. Ave. Max. Ave. Max. Ave. Max. Ave. 

6 7 8 9 10 11 12 13 

Irrigated area affec:ted 

1981-66 1966-74 1974-78 1954-61 

Max. Ave. Max. Ave. Max. Ave. Max. Ave. 

22 23 24 25 26 27 28 29 

Note : Source of inlonnation may be indicated. 

PROFORMA G.9.1 

Cultivated area aflec:ted 

1961-66 1966-74 197-76 

Max. Ave. Max. Ave. 'Max. Ave. 

14 15 16 l7 18 1g 

Population al'lected 
Remarlcs 

1961-68 1966-74 1974-78 

Max. Ave. Max. Ave. Max. Ave. 

--
30 31 32 33 34 35 38 

..J) 
),.) 

~ 
UJ 

C) 
0) 



Name of river Geographic:al Name(s) of clis­
basiDJsub-basin area of basitl/ triot(s) falling 

sub-basin wilbhi basizlf 
sub-basin 

Area in basitl/ 
sub-basin 
J)rone to 
Roods 

1 

For the basin as a whole 
(Cola. 5 to 37) 

3 

Name or river Geogra~ Name(s) of 
basin/Bub- area of · 1 districl(s) 
basin lftlb.basin falling within 

1 2 

For the balin as a whole 
(Cola. s to 37) 

basin/Bub-
basin 

3 

4 

Area in 
basitl/ 
sub-basin 1951--61 
R:to Max. Ave. 

4 21 22 

FLOOD DAMAGE BASINWlSE 

Total area affected 

PROFORMA G.s.a 

State 
River 

Area '000 ha 
Population-Million 

Cultivated area affected 

1954--61 1961--66 1966--74 1974--76 1951--61 1961--66 1966--74 1974--78 

Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Irrigated area affected Population affected 

1981--66 1986--74 1974-78_a 
Remarks 

1954--61 1981--66 1986-74 1974--78 
Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. 

23 24 as 28 27 28 29 30 31 32 33 34 35 38 37 

Note : (i) Information may please be fumlahed in the order-main, tributary, aub-tributary from the head downwarda. 
(ii) Swrce or data may be indlc:ated. 



Sl. State 
No. 

1 a 

Amount spe11t rram State F\mde 

Gra- Roue Taoca'Vt Agrfculo TINII rel-
tutlo118 build· lo8118 ture{seed lef 
relief illq 1o8ll8 

lo8ll8 

3 4 8 8 7 

Total for the ooUDtry 

EXPENDrroRE ON FLOOD ~ 

Mlsc:ella- Gratut-
Deous lo118 r• 
relief lief 

8 8 

House Tacoavi 
building 10111111 
10111111 

10 11 

Note 1 State~~. where DO exp&lldlture hu baeD illcurred during the ye&r, need not be liated. 

Agticul- Test rei- Wscell-
ture aeed lef aneoua 
loans relief 

13 13 14 

PROFORMA G. 11 

Tlllll' 
(lbl. Lakh) 

Total Grand 
------Total 
State Central 
Funds GraDta 

1o8ll8 

15 16 17 
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TERM OF REFERENCE NO. 1 

To review the flood protection measures undertaken smce 1954 and to make an 
evaluation of the benefits and effectiveness of the measures undertaken so far 
with special reference to embankments in reducing the damage. 

1.1 How many flood control/protection and surface drainage Master Plans 
for ·the various river basinsfsub-basiru. have been received from the States for ex­
amination ? Have these been prepared keeping ;n -. iew the guidelines and sugges­
tions made by the H1gh Level Committee on Floods (1957) m Vol.II of its Report and 
subsequent Committees on Floods ? Please furnish a note by each State giving 
your ob.servations whether the plans c;:>nform to the above mentioned guidelines/ 
suggestions. 

. 1.2 Apart from the. Embankment. Manual, has the CWC issued any manual/ 
gu1delmes for the mvest1gat10n, plannmg and des1gn of flood control/protection 
and drainage schemes ? If so, please furnish six copies of each. 

1.3 The CWC examines individual schemes received from the State Govern­
ments and processes them wherever necessary for the approval of the Planning 
Commission. Based on the experience of the examination of schemes, please furnish 
the following information. 

1.3.1 Whether the schemes are prepared keeping in view the guidelines 
in the Embankment Manual and other guidelines, if any, issued by the CWC ? What 
are the deficiencies generally observed in the investigation, planning and designs 
of the schemes ? 

1.3.2 Is the method of protection decided after examining the various alter­
natives and taking into account the costs and benefits of each alternative or are the 
schemes prepared for a pre-conceived method of protection ? 

1.3.3 (a) Since for technical and economical reasons, it is not possible to 
provide flood protection under all conditions of flow and for all times to come, have 
any guidelines been issued by the CWC, to the States for regulating developmental 
activities in the protected areas ? 

(b) If so, please furnish six copies and state if the guidelines are being follo­
wed. 

(c) If not, please state whether at the time of examination of schemes, the CWC 
makes suggestions regarding regulation of developmental activities in the protected 
areas. Please furnish copies of suggestions made/implemented for two schemes 
in each State. 

1.4 Embankments 

1.4.1 (a) Are the observations/suggestions made by the CWC communicated 
to the States and incorporated in the scheme reports before they are sanctioned 
and implemented ? Is there any arrangement in CWC for ensuring that the schemes 
are implemented accordingly ? 

(b) If not, have any instances come to the notice of the CWC where schemes 
have been implemented without complying. with its observations/suggestions ? 
Please furnish a list of such schemes State-w1se md1catmg bnefly, the pomts that have 
not been complied with. 

(c) Have any instances come to the notice of the CWC where same important 
feature/scope of a scheme as approved has been modified by the. Sti!te during its 
implementation ? If so, please furmsh a hst of such schemes Statew1se mdicatmg the 
modifications that have been made and your v1ews on the advisability of the modi­
fications carried out. 

(d) Have the above been brought to the notice of the Ministry/Planning Com­
mission ? 

1.4.2 (a) Have any breaches/overtopping been reported in embankments 
listed in 1.4.1 which could be attributed to non-comphance w1th the observations/ 
suggestions made by the CWC and/or Il_lOdifi~ations earned out by the State Govern­
ment in the approved scheme durmg Implementation. 

(b) If so, please furnish details with your observations. 
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1 4 3 (a) Are the likely adverse effects of embankment schemes ~n the up­
stream/d~wnstream and the opposite side investigated by model expenments or 
otherwise and remedial measures proposed simultaneously ? If so, do they form 
an integral part of the embankment scheme ? . . 

(b) In what situations are model expenments earned out or suggested ? 

1.4.4 Are there any instances where soo~. after the implementation of the 
original scheme, further measures by way of ralsmgf~trengt_hemng/lmprovements/ 
protection of embankments andfor improvement of dra~nage m the protected areas 
have been necessitated ? 

If so please furnish details of some specific cases (with details of the original 
scheme and the further measures) in different States, the reasons for furt~er measures, 
the cost of the original scheme and that of further measures. Please m e~ch case, 
state your views whether the further measures were such, the need of wh1ch could 
have been foreseen and taken care of at the design stage of the original scheme. 

1.4.5 Have you come across cases where retiring _embankment~ may have 
been technicallyfeconomically preferable to heavy protectiOnfantl-~~os~lon works ? 
If so, was the alternative studied/adopted ? Please quote spec1fic 1nstances. 

1.4.6 Have any instances come to the notice of the ewe during the examina­
tion of revised estimates of schemes or in any other connection where maintenanca 
of works has been or is being charged to capital account ? 

Please furnish a note quoting specific instances and the action taken by the 
ewe thereon. 

1.4.7 (a) Does the ewe get reports of the enquiries on breaches/over­
topping of embankments conducted in the States ? 

(b) What are the impressions gained from these reports and what are the 
views/suggestions of ewe in this regard ? 

Please furnish a note. 

1.4.8 Is there any available report/literature discussing the effect on the 
soil properties of embankments due to age and industrial effluent/waste, discharged/ 
dumped into the rivers ? If so, please give details of the conclusions quoting re­
ference to the reports/literature. 

1.4.9 Please furnish a note on the I?roblems that have been experienced in 
the planning, implementation and operatiOn of inter-State embankment schemes 
quotmg specific cases. 

Please offer your suggestions to improve such situations. 

1.4.10 Please furnish a note with illustrative examples, if possible, giving 
your suggestions and the bases thereof on the degree of protection to be provided 
m terms of frequency of floods or any other criterion for :-

(i) predominantly agricultural areas ; 
(ii) town protection works ; 

(iii) important industrial complexes, assests and lines of communication. 

_1.4.11 (a) Please furnish a note giving your assessment and views on the 
benefits/drawbacks of embankments discussing the various factors involved. 

(b) Also please describe situations/locations where you would consider 
them suitable/preferable/unavoidable. 

1.4.12 (a) Please state whether the use of embankments should be restricted 
to inspection vehicles anc:J. transportation of men and materials during emergent 
Situations or whether theu use may be allowed as public highways . 

. (b) If the latter, pleas~ state your views in a detailed note regarding at what 
locations, under what conditions, construction standards, capital and maintenance 
expenditure, control, etc. 

1.5 Drainage schemes (surface) 

. 1.5.1 (a) Are the observations/suggestions made by the ewe incorporated 
m the ~chemes before they ar~ sanctioned and implemented ? Is there any arrange­
ment m the ewe for ensurmg that the schemes are implemented accordingly ? 
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(b) .If not, have anY: instaf!.Ces come. to t~e notice of the ewe where schemes 
have: been .implemented Without mcorp_ora~mg: 1ts. obseryattonsfsuggestions ? Please 
furmsh a hs~ of such schemes State-w1se mdicatmg bnefly the points that have not 
been comphed wlth. 

(c) Have any instances come to notice of the ewe where some important 
~eaturefscope of a scheme as appro.ved has been modified by the State dunng its 
1mpleme~!at10n ? If so, please furnish a hst of such schemes State-wise indicating 
the mod1ficat10ns that have been made and your views on the advisability of the 
modifications carried out. 

. . (d) Have the above been brought to the notice of the Ministry/Planning eom­
rmss!On ? 

1.5.2 (a) Hav~ any instances of. drainage congestion been reported in the 
schemes mentiOned m 1.5.1 above, which could be attnbuted to non-compliance 
with the observations/suggestions made by the ewe and/or modifications carried 
out by the State Government in the approved scheme during implementation ? 

(b) If so, please furnish details wit~ your observations. 
1.5.3 Are the likely adverse effects of the upstream drainage works on the 

lower areas of the scheme or other State(s) invesllgated and remedial mesures 
proposed simultaneously ? If so, are the remedial measures incorporated in the 
main schemes ? 

Please furnish specific instances either way. 

1.5.4 Are there any instances where soon after the implementation of the 
original scheme, further measures by way of remodelling/improvements etc. have 
been necessitated ? 

If so, please furnish details of some specific cases (with details of the original 
schemes and the further measures) in different States, the reasons for further 
measures, the cost of the original schemes and that of further measures. Please, 
in each case state your views whether the further measures were such, the need 
of which could have been foreseen and taken care of at the design stage of the original 
scheme. 

1.5.5 Have any instances come to the notice of the ewe during the examina­
tion of revised estimates of schemes or in any other connection where maintenance 
costs have been or are being charged to capital account ? 

Please furnish a note quoting specific instances and the action taken by the 
ewe thereon. 

1 .5.6 Please furnish a note on the problems that have been experienced 
in the planninl:J. implementation and operation of the inter-State drainage schemes 
quoting specific cases. 

Please offer your suggestions to meet such situations. 
1.5.7 (a) Do the guidelines, if any, issued by the ewe suggest the possi­

bility of utilising drainage waters partly or fully to supplement canal flows or for 
stormg in depressions ? 

(b) If not, are suggestions made in this regard during the examination of drainage 
schemes? 

Please quote specific cases where such suggestions have been made/imple­
mented. 

1.5.8 Based on the experience gained s~ far, please furnish a note with illus­
trative examples, if possible, giving your suggestiOns on the bases on which the design 
discharges of storm water drainage ~ystems may be determmed and the cntena 
to be adopted in the design of dramage for :-

(i) premodinantly agricultural areas ; 
(ii) urban areas ; 

(iii) important industrial complexes etc. 

1.5.9 Please furnish a note giving your assessment and views on the effect 
of drainage schemes on waterlogging and ground water table, changes m crop 
patterns, amelioration of the area etc. 
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1.5.10 Please furnish a note Jivin-; your assessment and views on the effec­
tiveness of the drainage works in t.he deltaJ.c tracts. 

1.6 Anti-erosion works 
1.6.1 (a) Are tho observations/suggestions made by the CWC incorporated 

in the schemes before they are sanctioned and implemented? Is there any arrange­
ment in the ewe for ensuring that the schemes are implemented accordingly? 

(b) Ii not, have any instances coma to the natice of the CWC w.here schemes 
have been implemented Without illcorporatillg 1ts observatwnfsuggestwns ? Please 
furnish a list of s.1ch sch:l.n:ls Stata-w1se md1catmg bneny the pomts that have not 
been complied with. 

(c) Have any instances come to the notice of the CWC where some importm 
feature;scope of a scheme as approved has been modified by the State during . its 
implemen.tation? If so, please furniSh a list of such schemes St~te-Wlse mdicatm~ 
the modifications that have been made and your v1ew3 on the ap1V1sab1llty of modi­
fications carried out. 

(d) Have the above been brought to the notice of the Miaistry/Planning Com­
mission? 

1.6.2 Are anti-erosoon scnemes prepared on the basis of model experiments 
or based on the experience of past works? If the former, under what situations? 

1.6.3 Have any instances of failure of anti-erosion works listed in 1.6.1 above, 
come to notice or been reported which could be attributed to the non-compliance 
of observations/suggestions made by the ewe or having been implemented without 
taking into account the recommendations made as a result of model experiments 
and/or modification carried out by the State Government in the approved scheme 
during implementation? 

If so, please furnish details with your observations. 

1.6.4 Are the likely adverse effects of anti-erosion works, upstrea.J.n, down­
stream and on the opposite side, studied and remedial measures proposed simul­
taneously? 

If yes, are they incorporated in the project? Please quote some specific 
cases. . 

1.6.5 Are there any instances where soon after the implementation ot.the original 
scheme, further measures by way of extenswnsfstrengthenmg/improvements have 
been necessltated? 

If so, please furnish details of some specific cases (with details of the original 
schemes and the further measures) in different States, the reasons for further measures, 
the cost of the ongmal scheme and that of further measures. Please, in each case 
state your v1ews whether the further measures were such the need of which could 
have been foreseen and taken care of at the design stage of the original scheme. 

. 1.6.6 .Please furnish a note on the problems that have been experienced 
ill the plannmg, lmj)lementatlon and maintenance of Inter-state/Centre State anti­
erosion works, quotlng spec1fic cases. 

Please offer your suggestions to meet such situations. 

1.6.7 Please furnish a note giving your assessment and views on the perfor­
mance of anti-erosiOn works and the1r drawbacks, if any, and situations, locations 
where these works are swtablefpreferablefunavoidable. 

1.7 Channel improvements 

in diff,1~~~\ sf~;ea:ln~t ~ c~annel improvement works that have bE?en undertaken 
method has been ad cat d g e methods used and situations m wh1ch a partlcular ope . 

1.7.2 Were these works planned after carrying out model experiments? 

of ch~i{~~ U:1:~:~~mish a note stating yo~r views .on the perfo~mance and utility 
unavoidable. p nt works, types, Sltuatwnsflocatwns where swtable/preferable/ 

1.8 Please furnish a note g· · · · · 
reservoirs with flood storag . di lVmg your expenence of operation of multi-purpose 

e ill catlng mter alia whether there has been a tendency 



73 

for encroaching into the flood storage for maintaining/increasing irrigation and 
power benefits. 

. 1.9 Please furnish a note indicating your experi~nce of village raising works 
.m Uttar Pradesh and why there has been less emphasis on the use of this method 
m recent years. 

1.10 Is there an.Y arrangement in the CWC for making periodical evaluations 
of the flood protection/drainage programme? 

Ple;ase furnish a note quoti?g specific examples giving your assessment of 
t?e physical and monet~ry benefits to the benefitted areas after the implementa­
tion of the flood protection programmes. 

for 
for 

1.11 . ~ave you any views/suggestions regarding the present procedure 
exammmg and proces~ing of flo~d. control(protection and drainage schemes 
approval of the Planmng Commission? Please furnish a note. . 

TERM OF REFERENCE NO. 2 

To 1dentify the areas where a large number of zamindari andfor unauthorised 
embankments, bunds and spurs etc., exist to assess the effect of suc 
constructions on the flood problem; and suggest remedial measures. 

2.1 Please furnish a note indicating the areas in different States where a large 
number of zamindari andfor other unauthorised embankments exist. 

2.2 What is your general assessment of the utility of these embankments? 
Please furnish a note. 

2.3 Have any instances come to your notice where these embankments have 
aggra-:ated the flood problem? Please furnish a note giving your suggestions for 
remedial measures. 

TERM OF REFERENCE NO. 3 

To indentify the areas where construction of roads, highways, railways, 
etc., and other encroachments into the drains have aggravated flood 
problems and to suggest measures for improvement including 
legislative action, if any. 

3.1 (a) Has the CWC identified areas where ~hronic drai!'lage congestion.h~s 
been caused as a result of the construction of roads, highways, railways etc. and mti­
mated to the State(s) concerned? 

(b) If so, please furnish a note indicating these areas basinwisefsub-basinwise, 
and the action taken thereon. 

(c) Please also furnish a map to the scale of 1 to 1 million (larger scale if 
required) indicating the areas and the railway lines, national highways, roads, etc. 
which have caused the problem. 

3.2 The Khosla Committee of Engineers, (1957) had recommended "the pro­
vision of waterways for railway bridges across natural str.eams and drains to cater 
for a maximum record flood or flood discharge correspondmg to a 50-year frequency, 
whichever is greater". Based on the subse~ent expe.rience, has the ewe. any 
suggestions or views regarding•the adequacy or otherWise of waterways proVIded 
on the basis of this norm? 

3.3 (a) The Khosla Committee of Engineers. (1957) had recommended 
the seting up of a cell in ths ewe for making flood estim~tion studies under the 
long-term plan in co-ordination with the India Meteorological Department, Has 
the cell been set up? 

(b) If so please furnish a note and comments, if any, indicating the organisa­
tional set up of this unit, its methodology of work, the progress made in the studies 
and the programme of further work. 

(c) Have any of the studies been published? If so, please supply six copies 
of each, 
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3.4 (a) According to the Khosla Committee Report a unit in the Railways: 
was to evolve one or more formulae for estimating flood discharges for the water­
ways of bridges based on the data already available. Have these formulae been 
developed in consultation with the ewe. 

(b) If so, are these formulae being adoped in the design of flood protection 
measures? · 

(c) If some other formulae are adopted for any zone/region, please furnish 
a note giving details and reasons. 

3.5 (a) Based on the recommendations of the Ministers' Committee on 
Flood Control (1964), Standing Committees headed by the Chairman, CWC have 
been constituted for settling disputes relating to provision of waterways. and 
sharing of costs of Railways and National Highway bridges. How many disputes 
have been referred to the CWC since 1971 ? Please furnish information in proforma 
3.6 (if no disputes have been referred after 1971, details may be given for the 
period from 1966 onwards). 

(b) What is the procedure adopted in the settlement of disputes ? 
Please furnish a note. 

3.6 Have you any observations/views on the effectiveness of the Standing 
Committees referred to in 3.6 above? Please furnish a note. 

3. 7 The ewe is represented on the Committees of Engineers set up in the 
States. What are your views in regard to the functioning and effectiveness of these 
Committees, especially in regard to matters relating to the distress caused by inade­

. ~quate waterways ? Please ~furnish a note also indicating your suggestions, . if any. 

PROFORMA 3.6 

DISPUTES RELATING TO WATERWAYS OF RAILWAY AND NATIONAL HIGHWAY 
BRIDGES 

NoTE : Plefe supply inforrration for each dispute separately. 

1. Name of the bridge under dispute. 
2. Location of the bridge-River, Railway zone, National Highway No., State etc. 
3. Name of the organisation referring the dispute. 
4. Respondent organisation. 
5. Points of dispute in brief. 
6. Date of referring the dispute. 
7. Date of settlement of the dispute. 
8. Decision on the dispute and the broad basis for arriving at the decision. 
9. Status of implementation of the decision. 

TERM OF REFERENCE NO. 4 
To analyse the damage caused by floods in recent years and to identify the 
areas requiring immediate flood protection measures. 

4.1 (a) . Has the ewe made any analysis of the flood damage from 1966 
onwards and Identified the areas requiring urgent attention ? 

(b) If so, please list such areas in each State/river basin, stating the basis 
of the categorisation . 

. (c) Please furnish a map to the scale of 1 to 1 million (larger scale, if required) 
showmg these areas. 

4.2 Please furnish in proforma 4.2 details of the damage caused each year 
in the areas referred to in para 4.1 from 1966 onwards. 

4.3 Has .the. figure of damage from 1966 onwards shown in increasing trend? 
Jf so, please mdicate tne reasons therefor. 
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PROFORMA 4.3 
DAMAGE CAUSED IN THE AREAS NEEDING URGENT ATTENTION 

Sl. 
No. 

1 

Location 
of area 
(list district 
whole/part) 

2 

River/tri- Area • 
butary affected 
sub-tribu- (ha.) 
tary causing 
damage 

3 4 

Damage in the areas requiring 
urgent attention (Totals of Cols. 4-16) 

No. of Population 
villages affected 
affected 

5 6 

Total damage in the State during the year 
including other areas (Cols. 4-16) 

*If more than once in the same year, 
please state the area affected each 
time and strike total. 

No. of Value of No. of human 
houses houses lives lost 
damaged damaged 

No. of Loss of 
Cattle Public 
heads Utilities. 

Cropped 
area 
under 
the vill­
ages 
(ha) 

1 

Cropped• 
area 
affected 
(ha.) 

8 

PROFORMA 

State 
Year 

Crop damage 
(Rs. lakhs) 

9 

4.3--(Contd.) 

Total loss Expenditure 
(Rs. lakhs) on relief Remarks 

and reha-
(Rs.lakhs) lost.'!: (Rs. lakhs) bilitation 

10 11' 12 13 14 15 

Note : (i) Name of crops damaged may be indicated iQ 11\e Rem~rk~ Col. 
(ii) Soqrce of data may be indicalecl, 

(Rs. lakhs) 

16 17 
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TERM OF REFERENCE NO. 5 

To evolve a compre~ensive approach to !he problem o~ floods in t!J.e . 
country keeping m view the need for optimum and multipurpose utilisation 
of water resources as also the role of soil conservation and afforestation. 

5.1 Please furnish in proforma 5.1.1 information on the live storage capacities 
of reservoirs (irrigation, hydro, multipurpose etc.) of major and medium schemes. 

Please also furnish in proforma 5.1.2 detailed information in respect of each 
reservoir (completed, in progress or planned) with a live storage of over 125 million 
cubic metres (about 1 lakh acre-feet). 

5.2 (a) In their letter No. DWV.527 (22){61 of 27-1-1962, the then Ministry 
of I & P had stated it is "essential that specific flood absorpotion capacity should 
be provided along with storage for other purposes viz. irrigation, power etc.". 

Is the "flood" aspect specifically considered by the States in their irrigation 
and power projects submitted to the ewe? 

Please furnish a list of projects (excluding D.V.e. and Hirakud) in which such 
specific provision has been made by the States. 

(b) Please furnish a list of schemes in which flood storage, not provided in 
the projects received from the States, was included at the suggestion of the ewe. 

5.3 (a) While preparing the project reports of reservoirs where specific 
flood storage is not provided, does the Project Authority carry out studies of suitable 
filling schedule for obtaining flood moderation benefits from the live storage provided 
for other purpose ? 

(b) If not, does ewe make a study and suggest suitable filling schedule? 

Please furnish a note with examples. 

5.4 From the experience of examination of flood controlfprotection plans 
and schemes prepared by the State Govts. and taking into account the topography, 
rainfall pattern, magnitude and duration of floods in the various flood-prone rivers, 
what are your views on the following, especially in the case of rivers with severe 
flood problems ; 

NoTE : Piasa quote examples in support of your views and specify river basins where 
each may be applicable. 

been 

(i) The scope of utilisation of natural depressions, tals, bheels, etc. for 
moderatiOn of floods ; 

(ii) Scope for diversion of flood water to other basins or in the same basin 
for storage and utilisation; 

(iii) Possibility of storing flood waters underground; 
(iv) Allowing controlled flooding behind embankments through sluices. 

Should reverse drainage be effected through the same sluices or special 
drainage channels ? 

(v) Technical and economic possibility of construction of storage darns in 
the upper catchments and their likely effect on floods. 

(vi) Scope of pumping as a measure for relieving drainage congestion. 
(vii) Other feasible measures like t heck darns and soil{water conservation 

measures. 

5.5 Has any study .of the silt load carried by important rivers and tributaries 
made over a penod of years? 

Please furnish information in proforma 5.5 for the imporant riversftributaries. 

5.6 Pl~ase st~te if you have arrived at any broad figures of sediment ·rates 
to be used m designs. 

If yes, please state figures zonewisefbasinwise, and the bases thereof. 
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If not, do you consider such an exercise useful as guide to the States for use 
in their designs ? 

5.7 (a) Please supply information in proforma 5.7 in respect of soil con­
servation measures in river valley projects under the Centrally sponsored pro­
gramme. 

(b) Where silt observation posts have been established, please furnish details 
in the Remarks Column (or in a separate proforma) tabulating the posts, their locations, 
the reasult of yearly observations etc. and the conclusions drawn. 

(c) Of the schemes listed, which are the ones specifically taken up from 
the flood control point of view ? 

(d) Where substantial/progress has been achieved in any catchment, please 
furnish notes mentioning the effects of the measures taken and the basis for conclusions 
reached in respect of sediment load, reduction in peak flows etc. 

5.8 (a) Has the CWC evolved a comprehensive approach towards the 
problem of floods in the country keeping in view the need for optimum and multi­
purpose utilisation of water resources as also the role of soil conservation and 
afforestation in flood control? 

If so, please supply six copies thereof. 
(b) If not, please furnish a note giving your views/suggestions in this regard. 

PROFORMA S.l.l 

STORAGE CAPACITIES OF RESERVOIRS (FOR MAJOR AND MEDIUM SCHEMES) 
IN VARIOUS RIVER BASINS 

*Live storage capacity (million CLI.m.) 
Sl. River basin 
No. 

In progress Planned Completed before Completed after 
1954 1954 on 1-4-1977 

Number Total Number Total Number Total Number Total 
capacity capacity capacity oapaoity 

1 2 3 4 5 6 7 8 9 10 



PROFORMA S·l·Z 
PARTICULARS OF STORAGE RESERVOIRS OF CAPACITY 

OVER, 125 M. CU. M. (1 LAKH AC. FT.) 

Sl. River/ Name Location State Catchment Total catch- Total inflow into reservoir Live storage Withdrawal Flood Present 
No. Tributary area at mentarea of (million cu. from sto- storage, if status 

the dam river/tribu- Annual Monsoon m.) rage dur- any, (mil- (whether 
site (sq. tary (sq. Jan.) ing mon- lion cu.m.) completed 

Jan.) Ave. Max. ATe. Max. soon• (fil· in progreos 
(million cu .•. ) llngmon- or 

soon) (mil- planned) 
lion cu.m.) 

I 2 3 4 5 6 7 8 9 10 II Ill 13 14 IS 

*Please specify dates of monsoon. 

Note 1 (i) The statement may be continuous with one basin following the other. 
(ii) The basinwise list should be in the order : main followed by tributaries from the head downwards. 
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PROFORMA 8.7 
SOIL CONSERVATION SCHEMES IN THE RIVER VALLEY CATCHMENTS UNDER 

THE CENTRALLY SPONSORED PROGRAMME 
1. Name of the scheme 

2. Total catchment area of the river valley project (sq. km.) 

3. Critical area of the catchment requiring treatment ('000 ha.) 

4. Area Cor which treatment has been proposed in the scheme ('000 ha.) 

5. Cost of the scheme (Rs. lakhs) 

8. • Date of start of scheme 

7. Progress made : (Area '000 ha.) 
(Cost Rs. lakhs) 

Plan period type Area Cost Type Area cost Total Area Cost 
Third Plan 1961-66 
Annual Plans 1966-69 
Fourth Plans 1969-74 
Fifth .Plan 197 4-79 (proposed) 

(Please add additional columns, if required) 

8. Remarks 

Notes : (I) Types of work in 7 include bunding, gully plugging, check dams, terracing, etc. 
(2) Please give, in the Remarks column, a general assessment or the effects or the work basad on 

discharge and silt observation. 

TERM OF REFERENCE NO. 6 

To make an analysis of the cost and benefits of flood protection measures. 

6.1 (a) Has any procedure been .laid down by the CWC for the analysis of 
benefits and costs of flood control/protection schemes? If so, please furnish a detailed 
note with examples. 

(b) To what extent is this procedure followed by the States ? 
(c) If no procedure has been laid. down by the ewe. please furnish a note 

indicating the procedures adopted by dtfferent States. Please furnish your viewsf 
suggestions in this regard. 

6.2 (a) Has any procedure been laid down by the CWC for working out cost 
and benefit analysis of multipurpose projects with flood control components ? IC yes, 
please furnish a note with worked out examples of two or three latest projects. 

(b) If no procedure has been laid down by the CWC, please furnish a note on 
the procedure followed by different States and viewsjsuggestions of the CWC thereon. 

6.3 Any other suggestions. 

TERM OF REFERENCE NO. 7 

To suggest criteria for taking up flood protection measures and means of mobilising 
resources therefor 

7.1 What are the criteria ~dopted by the CW,C for clea~!ng flood control/ 
protection schemes ? Please furmsh a note also gtvmg the basts thereof. 

7.2 The High Level Committee on Floods (1957) in para 8.4 o! volume I of its 
report had recommended the pattern of priorities for taking up flood control/protection 
schemes. Please state if these are being followed, if not, please furnish a note on the 
alternative pattern adopted with reasons therefor and suggestions for improvement, 
if any. 

7.3 Please furnish a note giving your views/suggestions on the matter of mobilis­
ing resources for financing flood control/protection schemes, 
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TERM OF REFERENCE NO. 8 

To recommend proper lanq use i!J the flood plain!! with a view to minimise damage and 
to ensure overall increase m agncultural production 

8.1 Does the CWC watch the progress in the preparation of contour rlans of 
the flood plain areas and demarcation of flood zones affected by fl<?~ds of different 
frequencies? Please furnish a note indicating ~he extent of areas requmng the prepa­
ration of contour plans and the areas for wh1ch maps have been prepared statew1se/ 
basinwise up to 31-3-1971. . 

8 2 Please furnish a note giving your suggestions on the land use in flood 
plains (~eparately for protected and unprotected areas) for reducing the overall flood 
damage and to achieve the optimum benefits. • 

8.3 Will it be adequate if land use regulation is confined to the flood plain or 
should it be extended to the catchment area as well ? 

Please furnish a note with your suggestions on the pattern of land use in th6! 
catchments. 

TERM OF REFERENCE NO. 9 

To review the existing arrangements for maintenance of flood protection works and 
recommend measures for improving the same 

9.1 (a) The Ministers' Committee on Floods and Flood Relief (1970) had made 
certain suggestions on the planning and design of embankments and their maintenance. 
Have any suggestions for modification or amplification of the instructions contained in 
the Embankment Manual been received from the States ? 

(b) Has the Embankment Manual prepared by CWC been revised or Is under 
revision? If revised, please supply six copies. 

9.2 Based on the standard of maintenance laid down in the Embankment Manual, 
has any study been made of the cost of routine maintenance as percentage of the capital 
cost of the embankment in respect of major, medium and small embankments? Please 
furnish a note. 

9.3 Based on the experience of the maintenance cost reported by the States, 
has any attempt been made to calculate it as a percentage of the capital cost for the 
various types of works other than embankments? If so, please furnish a note indicat­
ing the results. 

9.4 (a) What is your impression regarding the standard of maintenance of flood 
protection and drainage works in various States ? 

(b) Please furnish a note of schemes where, in your opinion, the maintenance 
is not adequate along with assessment (personnel, techniques, annual grants, etc.) 
of the reasons and suggestions for improvement. 

TERM OF REFERENCE NO. 10 

To review the existing administrative and organisational set-up for flood control at the 
Centre anq in the States and to suggest improvements where necessary, flood 
control to mclude flood forecasting and warning, flood fighting, formulation and 
implementation of flood protection measures 

. 10.! T!J.e Mii:tist~rs' Committee o;n Flood Control (1964) had recommended that 
while proJect mvest1gat10ns should contmue to be the responsibility of the State Gov­
~rnm~nts, the .CW.C should be entruste~ with investigations where work is to be done 
m n~1ghbourmg terntones. Where mt~r-State problems are involved and where 
specifically requested by States for special reasons. Have any investigations been 
carried out by the ewe in pursuance of this recommendation? Please furnish details. 
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. . 1q.2 The above Committee had _rec:;ommend~d the sett.ing up of a suitable orga­
msahon m the CWC to help the States m mvesligahon, planmng and execution of soil 
conservation measures vis-a-vis flood control including the work to be done in neigh­
bouring territories. Please furnish a note indicating the action taken on this recommen- · 
dation, and the results achieved up to 31-3-1977. 

10.3 The above Committee had also recommended that the organisation for 
flood control in the CWC should be reviewed and appropriate changes made in order 
to make it a really effective body in standardisation of technical procedures and co­
ordination of national effort in flood control. Please furnish a note indicating the 
progress made in this behalf with special reference to the following items indicated by 
the Committee:-

(i) Standardisation of technical procedures in : 
(a) techniques of flood control planning 
(b) hydrological observations; 
(c) assessment of flood damage; 
(d) design of flood control works; 
(e) economic studies like benefit cost ratio determinations. 

(ii) Review of flood control policies and evaluation of flood control program­
mes from time to time. 

(iii) Coordination of flood control activities in the country with the activities of 
other Central Departments like Railways, Survey of India, India Meteorologi­
cal Department etc. 

(iv) Serving as a repository of information relatin\)' to floods and control works 
in the country for supply to the various Ministries. 

(v) Studying continuously the latest developments in flood control techniques in 
other countries of the world for application to Indian conditions. 

10.4 (a) The Ministers' Committee on Floods and Flood Relief (1970) had recom­
mended the extension of flood forecasting facilities on more flood prone rivers and that 
in case of inter-State and international river basins involving two or more States, the 
flood forecasting system should be set up and operated by a Central agency. 

Please furnish a note on the flood forecasting systems operated by the CWC 
before the setting up of this Committee and extensiOns made thereafter. 

(b) Also please furnish a note on the performance of these flood forecasting units, 
and how their work is coordinated with the States and the India Meteorological Depart­
ment. 

(c) Specific examples where the flood forecasts issued by the CWC since 1970 
have been useful in giving timely warnings to the people thereby reducing loss of 
life and property to a considerable extent may be indicated. 

10.5 Which States have set up their own flood forecasting units, at what locations 
and covering which basin/area? 

Have they, in your opinion, functioned satisfactorily? 
Is there successful coordination between Central units and those set up by the 

States? 
Would you support the idea of such units by individual States or would you sug­

gest that all units should be under the control of a Central agency ? 

If you prefer all units to be under the control of a Central agency, do you think 
the States should share the costs? If so, how? 

Please furnish a note covering the above and other relevant points. 

10.6 The Ministers' Committee on Floods and Flood Relief (1970) had recom­
mended that the existing system should be modernised for more reliable and accurate 
forecasts and for the purpose had suggested . progressive adoption of improved tech­
niques at all the centres by strengthening the existing set-up and augmenting the tech­
nical facilities. Please furnish a note indicating the progress made. 

10.7 The CWC had prepared a manual for flood operations and had circulated 
the same to the States for preparing similar manuals taking into account the requirements 
to suit local conditions. Please state which States have prepared such manuals and 
sent copies to the ewe. 



82 

10.8 (a) The above Committee had recomm~nded that the States should prepare 
technical notes dealing with problems of flood fightmg. each year and send the same. to 
the CWC for compilation and circu!atio~ for the benefit of other States. Please furmsh 
a note indicating the action taken m this regard. 

(b) If any compilations have been made, please supply 6 copies each of the latest 
two compilations. · 

10.9 (a) The CWC acts as the secretariat for the Centrall}ood_ Contr?l Board .. 
Please indicate how many meetings of the Board have been held smce mcept10n up to 
31-3-71 and the date of the last meeting. 

(b) Please furnish six copies of each of the minutes of last two meetings of the 
Board. 

(c) Please furnish a note listing the important policy decisions taken at each of the 
meetings and the present status of their implementation. 

10.10 Is there any duplication of work between the CWC and GFCC? 
Please furnish a note with your suggestions for improvement/rationalisation, 

if any, in this behalf. 

10.11 Please furnish a note detailing the present organisational set-up for flood 
control (including flood forecasting) in the CWC and an organisational chart depicting 
the functions of the various offices thereunder. 

Please also state if you have any and what improvements to suggest. 

10.12 Please furnish a note detailing the role of the CWC in initiating, planning 
and processing of schemes for flood control/protection and drainage etc., coordination 
and consultation with States, and other departlnents etc. 

Please also state if you have any views/suggestions in the matter. 

TERM OF REFERENCE NO. 11 

To examine the present procedure of assessing flood damage and suggest improvements 

11.1 (a) Has the CWC laid down any procedure for assessing flood damage? 
(b) The Ministry had circulated the procedures recommended by the National 

Council of Applied Economic Research in their report on • 'Scientif.c Assessment of 
Flood Damages". Is it being followed by the States ? 

(c) If not, is there any alternative procedure accepted by you? If yes, please 
supply six copies. 

(d) Please furnish a note of your views/suggestions on this item. 

TERM OF REFERENCE NO. 12 

To examine any other matter related to floods and flood control and make suitable 
recommendations 

. 12.1 (a) Land slides may lead to changes in the river courses and increase in 
the silt load. Does the CWC keep track of the occurrence of major land slides and 
obtain reports on their effects on the river conditions and the remedial action suggested/ 
undertaken by the concerned authorities. 

. ~) If so, please furnish a note indicating loc;ations of the river basinsfsub­
basms where land shdes are frequent, stating the nature of remedial measures that 
are generally adopted and the views/suggestions of the ewe. 

12:2 Plea_se furnish a note giving the views of the CWC on the effect of river, 
bed cultivation m the non-monsoon months, on river conditions and flow during 
floods. 

12.3 Would the CWC suggest promulgation of River Conservancy Acts? 

If so, please outline, in brief, the important provisions which may be 
incorporated. 
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12.4 Apart from manuals etc., referred to in questions 1.2 and the pa hlet 
on Floods and Their Control in India (1977), has the CWC brought out any other 
publications in the field of flood control? If so, please supply six copies of each. 

12.5.1 Are environmental aspects of flood control/protection and drainage 
works covered in the Project Reports and remedial measures as necessary provided 
therein ? 

If not, does the CWC consider these aspects and suggest measures while clear­
ing the projects ? 

Please furnish a detailed note with specific examples. 

12.5.2 Please furnish a note of the CWC's views/suggestions regarding en­
vironmental aspects relatin~ to flood control/protection works and their ancilliaries. 

ANNEXURE 

GUIDELINES FOR FURNISHING INFORMATION IN REPLY TO THE QUESTIONNAIRE 

1. Units : Metric units may please be used. 

2. Maps : Scales for maps have been specified in the various questions. 
All map sheets should be of size 42 cmx56 em. Where the total area cannot be 
accommodated in a single sheet, it may be shown on more than one sheet with connec­
ting lines on each sheet. Sheets may not be folded. 

Where printed maps are not available, white legible prints may be supplied. 
Reference to the question number may be shown on the top. 

3. Methodology : Wherever methodology has been requested, it may please 
be given in sufficient lucidity. 

4. Documents : Wherever copies of the reports, guidelines etc. have been 
requested, 6 numbers may please be supplied. If so, many are not readily avai­
lable, 2 copies should be the minimum, 

Six copies of reports of studies/investigations/assessments may please be 
supplied, if available, in addition to the specific notes asked for in the questionnaire. 

5. Format of Reply : The information may please be compiled individually 
for each question and sub-question. 

The questions have been framed so as to convey a general idea of the informa­
tion needed. It is, however, requested that, in the interest of proper appreciation, 
the replies may, where helpful include additional information/suggestions. 

The Ayog will also appreciate information/views/suggestions on related points, 
though not included in the questionnaire ; these may please be added at the end of 
the replies to the relevant term of reference. 

The question/sub-question, relevantly numbered, may be reproduced and the 
reply, including notes, where requested, furnished underneath the same. 

Full width of the page, allowing a margin of about 5 em. may be used both for 
the questions/sub-questions and the .replies. 

6. Copies of the replies and maps : Three copies of the replies may please 
be supplied m bound volumes and 10 copies in loose sheets. Twelve copies of the 
maps may please be supplied in bound volumes. 

Replies covering all items of the questionnaire in the very first instance will 
be appreciated. If, however, any items are likely to take some time, information on 
others may please be communicated, followed as soon as possible by that on the 
remaining ones, making a suitable note in the relevant place in the initial compilation 
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QUESTIONNAIRE TO THE CENTRAL WATER AND POWER RESEARCH STATION, 
POONA 

Nom : Please follow the guidelines detailed in the Annexure. 
1. (a) What is the role of CWPRS in the matter of hydraulic analysis pertaining 

to river behaviour and flood control ? 
(b) Please furnish a note on the organisational set up for the above role and 

suggestions, if any. 
2. Please furnish a note giving the details of the nature of research and model 

experiments that are being done in CWPRS on river behaviour and control pro­
blems, effect of flood protection and other works on river regime and other relevanf 
matters relatmg to floods and flood control. 

3. (a) Please furnish six co:pies each of the reports of the model experime_nts 
carried out by the CWPRS for two 1tems in each category of flood controlfprotectwn 
works (embankments, anti-erosion, channel improvements, etc.) which have been 
in operation for at least five years. 

(b) Please also furnish six copies each of the recent "Specific Notes" on the 
Kosi and the Brahmaputra. 

4. In each of the cases referred to in 2(a) ante, please furnish the following 
information :-

(i) Where the works were not likely to be completed within one season, 
whether the model was retained, further experiments carried out and 
recommendations modified from season to season. Please specify such 
instances with your comments. 

(ii) Whether the works have been inspected-annually or periodically­
after completion of the above schemes to assess their performance. Please 
quote specific cases with notes. 

(iii) Whether any additional works have been necessitated soon after the com­
pletion of the works. If so, please detail the same and the need therefor. 

5. (a) Have you issued any guidelines broadly specifying the data required for 
specific types of flood protection works? If so, please supply six copies of the same. 

If not, do you think such a measure feasible and whether it would assist in timely 
completion of model experiments and implementation of works ? 

(b) Please: state whether complete requisite data is supplied by the Project au­
thorities while requesting for model experiments. If not, please quote examples of some 
important works, the action taken, the time last and the resulting adverse effects. 

(c) Where the works are to be spread over more than one season, are there­
ports about the performance of the works, and changes in the river conditions from 

· season to season received in good time to enable further experiments and indicate 
modifications in the programme of works earlier recommended ? 

If this has not always been the case, please quote examples of some important 
works. 

6. In the CWPC publication"Flood Control Procedures and Practices in the United 
States Qune 1962)", it has been mentioned that "the Ganga river and the Brahmaputra 
river are the two major river systems at present under active consideration for com­
prehensive basinwise multipurpose planning and the hydraulic model of these two 
systems would undoubtedly prove extremely handy and useful tools in the project 
designs'', 

Have hydraulic models of the above two river systems been laid and experi­
ments earned out? If so, please supply six copies of the reports of the experiments. 

If not, is there any proposal for setting up such models in the near future ? 
. 7. Referring to your work in general, please, in the case of flood protection/ 

dramage works, state :- -
(i) If there is a regular practice of assessing prototype behaviour vis-a-vis 

the results obtained in model experiments. 
(ii) Have there. been any instances of significant variations and/or adverse 

effects on etther bank or in the river behaviour upstream/downstream ? 
If so, please specify some important cases with details of the analysis made and 

further action suggested/taken. 
8. Have any hydraulic design criteria for various types of flood control works 

been published by the CWPRS ? 
U so, please supply six copies. 
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9. Based on the results of your basic research, model experiments, the ex­
perience of prototype behaviour and the experience in other countries, please fur­
nish a note stating the suitability, effectiveness, location/situation where applicable 
of the following types of works :-

(i) Embankments, 
(ii) Anti-erosion works, 

(iii) Channel improvements, 
(iv) River training works. 
10. Please furnish a note on your views/suggestions on the construction of 

embankments and drainage works in the deltaic and tidal reaches of rivers. 
11. Please furnish a note describing the studies made (in India or abroad) 

regarding the effect of embankments on river regime, giving specific examples. 
12. Please furnish your views/suggestions on the manner in which deteriora­

tion in river regime conditions downstream of a reservoir can be kept to the minimum. 
13. Has any study been made in the CWPRS on the effect of soil conservation 

measures on the runoff pattern and sediment load? If so, please furnish a note with 
the results and your observations. 

14 .. (a) Has the CWPRS developed any telemetering type of water level recor­
ders which could be used in flood forecasting/warning? If so, please furnish a note 
indicating the present status of manufacture and results of tests at actual site locations. 
What is the cost of such type of water level recorders in rupees and foreign exchange 
component, if any ? 

(b) Has the CWPRS also developed other types of instruments for field/proto­
type observations of river behaviour? If so, please furnish a brief note. 

15. Have any studies been made regarding the effect of river structures in 
close proximity to each other on the river regime? (Structures from Wazirabad 
barrage to Okhla barrage on the Yamuna at Delhi is an example.) If so, please fur­
nish a note or six copies of the Report(s), if any. 

If not, and as it is understood that the Yamuna model is still existing, could you 
please, from your self-sponsored research, urgently carry out an experiment (from 
some distance upstream of Wazirabad to some distance downstream of Okhla barrage) 
and furnish the Ayog with the results? 

Based on this and experience elsewhere, please furnish a note of your views 
and suggestions relating to similar situations. 

16. Have you any programme for exchange of ideas regarding techniques 
of research or model experiments amongst research workers in the country ? 

Please furnish a note. 
17. In the background of your experience, you may have information/views/ 

suggestions which may be of assistance to the Ayog. Please supply a note covering 
the same under specific term(s) of reference or in general as convenient. 

ANNEXURE 
GUIDELINES FOR FURNISHING INFORMATION IN REPLY TO THE QUESTIONNAIRE 

1. Units : Metric units may please be used. 
2. Methodology : Wherever methodology has been requested, it may please 

be given in sufficient lucidity. 
3. Documents : Wherever copies of the reports, guidelines etc. have been 

requested, 6 numbers may please be supplied. If so many are not readily available, 
2 copies should be the minimum. 

Six copies of reports of studies/investigations/assessments may please be sup­
plied, if available, in addition to the specific notes asked for in the Questionnaire. 

4. Format of Reply : The information may please be compiled individually 
for each question and sub-question. 

The questions have been framed so as to convey a general idea of the informa­
tion needed. It is, however, requested that, in the interest of proper appreciation, 
the replies may, where helpful, include additional information/suggestions. 

The Ayog will also appreciate information/views/suggestions on related points, 
though not included in the questionnaire ; these may please be added at the end of 
the replies to the composite questionnaire. 

The question/sub-question, relevantly numbered, may be reproduced and the 
reply, including notes, where requested, furnished underneath the same. 
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the questions/sub-questions and the replies. 

5. Copies of the Replies_ : Three copies of the replies may please be supplied 
in bound volumes and ten cop1es m loose sheets. 

Replies covering all items o~ the questionnaire in the very firs~ instanc:e will 
be appreciated. If, however, any 1tems are likely to take some lime, mformat1on on 
others may please be communicated, followed as soon as J?OSS!bl~ l?Y that on. th~ re­
maining ones, making a suitable note in the relevant place m the m1t1al compilatiOn. 

ITEMS ON WHICH INFORMATION IS REQUESTED FROM THE DEPARTMENT 
OF AGRICULTURE 

I. (a) Please furnish a note indicating the role of the Department of Agricul­
ture in the problem of floods in the country. 

(b) Please detail the role specifically with regard to the soil conservation/ 
afforestation in the river valley catchments. 

What is the mechanism to ensure continued benefits from these works ? 
What is the organisational set up for the above ? 

2. What are the major agricultural problems limiting production in the flood 
prone areas of the country as a whole or by river-basins or States ? 

Please furnish a note on the above problems and the possible remedial mea­
sures, taking into account the prevailing agro-climatic conditions of the regions and 
the available infrastructure for promoting suitable production programmes in the 
flood-prone areas. 

3. (a) Have any cropping strategy and contingent crop plans been developed 
and recommended for adoption during the flood and the post-flood seasons in the 
frequently flooded areas of U.P., Bihar, West Bengal, the Assam Valley, and the coastal 
deltas of Orissa and Andhra Pradesh ? 

Please furnish a note on the above recommendations giving the crops/ 
varieties, agronomic practices etc., to be followed under the different agro-climatic 
conditions m the flood plains. 

(b) Are there any standing code(s)ftechnical guide(s) prepared at the National 
level on contingent crop plans, to be followed in the event of flood occurrence ? 
If so, please supply six copies thereof. 

4. Please furnish production analysis for Kharif and Rabi season crops for 
selected flood prone districts in the States of U. P., Bihar, West Bengal, Assam and 
Orissa year-wise from 1966 to 1976. 

5. (a)·Soil and water conservation/afforestation measures have been under­
taken under the Centrally-sponsored schemes in 30 river valley projects. Please 
supply relevant information about the status of implementation of these schemes for 
each of the river valley projects in the attached proforma 5(a). 

(b) If any quantitative evaluation has been made of the benefits (physical 
and monetary) accrued from these schemes in terms of increase in crop yields, mode­
ration of flood flows and reduction in silt discharge, please supply six copies each of 
such evaluation reports. Otherwise, please furnish a note giving your observations 
on the above mentioned benefits obtained in the field from these schemes. 

6. Soil and water conservation programmes have also been undertaken in the 
upper catc~ents of the flood-prone rive.rs ~ther th?-n the 30 _river valley projects 
mentioned m para 5(a) above. Please furniSh mformat1on regardmg the same showing 
aggregate figures as follows : 

(i) Total critical area 
(ii) Total estimated cost of the treatments 
(iii) Area treated up to 31-3-1977 
(iv) Expenditure incurred up to 31-3-1977 
(v) Targeted date for completion of treatment of the total critical area 

(vi) Benefits (physical and monetary) accrued from these works. 
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7. (a) The National Forest Policy, 1952, has prescribed that in the country 
as a whole, one-third of its total land should be maintained under forest, As a safe­
guard against denudation, about 60% has been suggested for the Himalayas, the Dec­
can and other mountainous tracts liable to erosion. 

Accordingly, afforestation programmes may have been undertaken during 
different Plan periods to achieve the National goals. Please furnish relevant infor­
mation in the attached proforma No. 7(a), for the upper catchments of the 30 river 
valley projects mentioned in para 5(a) above. 

(b) If any quantitative evaluation (physical and monetary, if possible) has been 
made of the benefits accrued from the above afforestation works on moderation of 
flood flow, reduction in silt discharge, timber yield, etc., please furnish six copies 
each of these reports. 

If no evaluation report is available, please furnish a note with relevant suppor­
ting data on the benefits of the afforestation works. 

8. (a) Please furnish a note on the policy for controlling deforestation and 
timber extraction in general and specifically as applicable to the river valley projects. 

(b) Please also furnish your assessment of the effects of such deforestation on 
the increase in the silt discharge and the measures adopted for minimising the same. 

9. Is there any action programme for controlling shifting cultivation, especially 
in the north-eastern hill States, Orissa etc. with a view to minimising flood and silt 
problems while increasing the agricultural production ? 

Please furnish a note and details therefor by specific areas or in general, as the 
case may be. 

10. Have there been any 'area development programmes' implemented in 
the flood-prone areas of U.P., Bihar, West Bengal, the Assam Valley, and, the coastal 
deltas of Orissa and Andhra Pradesh ? 

If so, a copy each of such projects may be furnished along with copies of their 
latest progress reports. 

11. Does the Department make any assessment of flood damages to agricul­
ture in the country ? If so, please furnish a note indicating the methodology and 
.suggestions for improvement, if any. 

12. (a) Has the Department suggested any guidelines ensured ? 

(b) Has a procedure been laid down for working out benefits-cost andlysis 
of soil conservation/afforestation projects ? 

Are there any manuals or guidelines issued by the Department in this eonnec­
. tion? If so, please furnish six copies of each. 

Please furnish two illustrative examples of the analysis. 

13. What criteria have been adopted in each Plan for determining (a) the total 
outlay on soil conservation/afforestation and (b) for sanctioning individual schemes ? 

14. (a) How are the soil conservation/afforestation programmes in river valley 
catchments financed? Would you suggest any modification in this procedure ? 

(b) The draft Fifth Five-Year Plan recommends taking up of developmental 
programmes for reclamation of ravine lands with the assistance of institutional 
finance. Can this approach be adopted for programmes of soil conservation/affores­
tation in river valley catchments ? 

15. The soil conservation/afforestation works continue till now as Government 
programmes ~xecuted mostly with Government funds. 

Please furnish a note indicating the steps, if any, being taken to encourage the 
local people to take up these measures on their own. 

16. Please furnish a note detailing suggestions, if any, for evolving a com­
prehensive approach to the problem of floods in the country and the appropriate 
organisational set-up therefor at the National and State level. 



PROFORMA S(a) 

SOIL CONSERVATION SCHEMES IN THE RIVER VALLEY CATCHMENTS UNDER 
THE CENTRALLY-sPONSORED PROGRAMME 

1. Name of Scheme 

2. Total catchment area of the river valley project (sq. Jan.) 

3. Critical area of the catchment requiring treatment (1000 ha.) 

4. Area for which treatment has been proposed in the Scheme (1000 ha.) 

5. Cost of the Scheme (Rs. lakhs) 

6. Date of start of scheme 

7. Actual/anticipated date of completion 

8. Progress made : (Area 1000 ha.) 
(Cost Rs. lakhs) 

----------------------------------------------------
Plan period Type Area Cost 

Third Plan 1961-66 
Annual Plans 1966-69 
Fourth Plan 1969-74 
Fifth Plan 1974-79 (proposed) 

Type Area Cost 

(Please add additional columns, if required) 

9. Remarks 

Total 

Area Cost 

Notes : (I) Types of work in 8 include contour bunding, gully plugging, check and detention dams, 
terracmg etc. 

Sl. 
No. 

1 

(2) Please give, in the Remarks column, an assessment of the quantitative effects of the work relat­
ing to discharge, sediment, vegetative cover, agricultural yields (mentioning cover/grasses) 
etc., both in physical & monetary terms. 

Name of 

PROFORMA 7(a) 

PROGRESS OF AFFORESTATION IN RIVER VALLEY CATCHMENTS 

Area 1000 HA. 
Cost Rs. Lakhs. 

Area in catchments Expenditure 
Anticipated 

river Under Additional 
completion Remarks 
date or Future As up to 

valley project Total forest as proposed column 5 31-3-77 antici-
on 31-3-77 for affores-

tation 
paled 

2 3 4 5 6 7 8 9 
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ITEMS ON WHICH INFORMATION IS REQUESTED FROM THE DEPARTMENT OF 
AGRICULTURAL RESEARCH AND EDUCATION 

1. (a) Please furnish a note on the research programmes carried out so far 
in the field of watershed hydrology, land use pattern, soil conservation etc. along with 
the major findings relating to rainfall-runoff relation, soil loss, crop yield etc. 

(b) To what extent have these findings been applied in the field under the 
Centrally-sponsored soil conservation schemes in the 30 nver valley projects and with 
what results? Please furnish a note. 

2. Based on your research findings has there been any appropriate technology 
developed to i~prove agricultural production in the flood-prone areas specially in the 
States of U.P., B1har, West Bengal, Orissa & Assam? If so, please furnish a note detail­
ing the agronomic practices, crops/varieties, cropping patterns, agricultural imple­
ments/machinery, as well as alternate land use, if any, for livestock, pisciculture, 
aquaculture, horticulture etc. 

3. (a) Based on your research findings and results from field verification 
studies, please furnish a note listing the flood tolerant crops and varieties along with 
their agronomic practices introduced since 1966 in the flood-prone areas, specially 
in U.P., Bihar, West Bengal, the Assam Valley, and, tidal coastal deltas of Orissa and 
Andhra Pradesh. 

Please also furnish a note describing their performance as compared with 
traditional crop varieties. 

(b) Similar information may please be furnished for areas suffering from 
drainage congestion. 

Please also supply information regarding deep water paddy. 

(c) Is any research study being done on the effect of deposition of silt during 
floods on soil fertility/productivity ? 

If so, please furnish six copies of the report or furnish a note detailing the 
study and the conclusions arrived at. 

4. A number of 'Jheels'/'Beels' (depressions) as also other inland water bodies 
occur in the flood plains of rivers. Please state if you have developed any appropriate 
technology to utilise these water bodies for profitable pisciculture/aquaculture. 

Please furnish a note on your recommendations. Please also state whether 
such developments would be successful if these inland water bodies are subject to 
periodical flooding with silt-laden flood waters. 

5. Please furnish a note detailing suggestions, if any, for evolving a compre­
hensive approach to the problem of floods in the country and the appropriate organisa­
tional set-up therefor at the National and State level. 

ITEMS ON WHICH INFORMATION IS REQUESTED FROM THE DEPARTMENT OF 
IRRIGATION 

1. The following Committees were constituted by the Government :­

(i) High Level Committee on Floods (1957) 
(ii) Ministers' Committee on Flood Control (1964) 

(iii) Ministers' Committee on Floods & Flood Relief (1970). 

Please supply copies of Government orders/directives ~ssued on each of the 
recommendations contained in the Reports of the above Comm1ttees. 

Please also state how the imp~ementation !Jf the accepted recommendations 
is ensured and the present status of Implementation. 
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2. Information may please be supplied on the status of implementation of the 
following specific recommendations :-

(a) Ministers' Committee on Flood Control (1964) : 
(i) The idea of flood insurance (page 60-6 I). 
(ii) Intensified training of officers in soil conservation with special reference 

to flood control (page 74). 
(iii) Intensified training in aerial photo interpretation (page 74). 
(iv) A suitable organisational set up in the CWPC to help the_ States in various 

aspects of soil conservat10n measures . v1s-a-v1s _flood control 
including the work to be done m ne1ghbounng countnes (page 74). 

(v) Include examination of the problems of soil conservation in Assam 
and adjoining territories, particularly the 6th schedule areas by a 
Commission (page 74). 

(b) Ministers' Committee on Floods and Flood Relief (1970) : 
(i) The work of soil conservation in the catchments of inter-State flood­

prone rivers should be taken up by the Government of India under 
the Centrally-sponsored programme (page 89). 

(ii) The financing of flood control schemes should be 50% by grants and 
50% by loans from the Centre (page 98) (Also recommended by the 
Ministers' Committee on Flood Control (1964) (page 38). 

(iii) The expenditure on drainage schemes should be shared equally by 
the Centre, the States and the beneficiaries (page 98). 

(iv) The State Governments may consider ways and means of raising addi­
tional resources by levying an annual cess on the beneficiaries both 
for capital works and their maintenance (page 99). 

(v) The States should ensure adequate funds for maintenance of embank­
ments (page 62). 

3. Please furnish report(s) of specific studies, if any, carried out for evaluation 
of costs, benefits and effectiveness of flood protection/drainage measures initiated in 
the past. 

4. Please supply copies of guidelines, if any, issued on the subject of costs 
and benefits of flood control/protection and drainage schemes. 

5. (a) Please state the basis on which outlays for flood control schemes in the 
country and the States were recommended to the Planning Commission at the time of 
formulation of the Five-Year/Annual Plans. 

(b) Please state whether while considering the outlays on flood protection & 
drainage works in the States, the adequacy of matching maintenance requirements is 
ensured. 

6. What are the .criteria and the priorities adopted while suggesting flood 
control/protection & dramage schemes for inclusion in the Plans ? . 

7. Please indicate s~ggestions, if any, that may have been considered for 
raising State resources wh1ch could be earmarked for flood protectionfdrainag~ 
schemes. 

8. What is the experience of the present pattern of financing of State Plan. 
schemes by way of block loans and grants as far as financing of schemes in the flood· 
control sector is concerned? 

9. Please state the basis on which flood control/protection and drainage sche­
mes are selected for financml asSistance provided in the Departments' budget. 

10. (a) What is the present status of the flood plain zoning bill circulated to 
the States in 1975? 
. . (b) Please supply copies of rules/regulations/guidelines, if any, framed under 
the above ment10ned B1ll. 

. 11. (a) Please supply copies of policy/directive issued in the matter of moni-
tonng, construct10n and mamtenance of flood contnlfprotection and drainage sche-
mes in the States. . 
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(b) Are any specific arrangements made for monitoring the projects for which 
special assistance mentioned in 9 above is provided ? -

12. Please state the present status of the following :-
(i) River Boards Act passed by the Parliament in 1956. 

(ii) River Commissions and the National Water Resources Council recommen­
ded by the Irrigation Commission. (1969). 

13. Please detail the role of the Department and its attached and subordinate 
offices in the field of flood control. 

Please also furnish their organisational set-ups. 

14. What is the progress in the adoption by the States of the procedure recom­
mended by the NCAER in their Report on "Scientific Assessment of Flood Damages"? 

Is any other procedure accepted for the assessment of flood damage? 

15. Please state if and how co-ordination is effected in the implementation and 
sharing of costs of flood control/protection and drainage schemes involving inter­
State/State-Central Departments. 

Please also state how the release of committed funds is ensured from the Plan 
allocations of respective States/Central Departments. 

QUESTIONNAIRE TO GANGA FLOOD CONTROL COMMISSION 

GENERAL 

Nom : Please follow the guidelines detailed in the annexure 

G.l In connection with the preparation of the comprehensive plan of flood 
control in the Ganga basin, the GFCC would have collected from the States annual 
flood reports and maps showing the areas affected by floods and drainage conges­
tion. 

G.l.l (a) Has any assessment of area prone to floods been made basinwisef 
sub-basinwise? 

(b), . Please furnish a statement of,!he e~tent of areas prone to floods (indicating 
the defimt10n of "area prone to floods ) basmwlsefsub-basmwlse and a map to the 
scale of I to 1 million (larger scale if required) showing these areas. The flood pro­
tection measures implemented and the areas benefited may also be shown in the map. 

G.l.2 (a) Have the areas liable to. drainage congestion (indicating the de­
finition of "area liable to drainage congestiOn") been estimated? 

(b) Please furnish details of the areas subject to drainage congestion basin­
wisefsub-basinwise. 

(c) Please also furnish a map to the scale of I to I million (larger scale if re­
quired) showing the areas, the drainage works implemented and the areas bene­
fited by them. 

G.2 (a) In connection with the preparation of the overall plan of flood control 
in the Ganga Basin, the GFCC would have collected the available flood damage statis­
tics from the concerned States from 1954 onwards. 

(b) Please supply in proforma G.2.1 Statewise details of the area and popula­
tion affected by floods. 

(c) Please supply similar information basinwisefsub·basinwise in proform1 G.2.2. 

G.3 (a) The need for periodical river surveys for making an evaluation of 
the changes in the river regime has been stressed by vanous Committees on floods 
Has the GFCC obtained reports of such surveys from the State Governments in connec-' 
tion with the preparation of the overall plan of flood controlfprote:::tion in the Ganga 
Basin? 

(b) If so, please furnish a note on the observations and conclusions arrived at 
by the GFCC, particularly with regard to the effect of embankments, anti-erosion works 
etc., mentioning specific locations, periods of observations, etc., leading to the con~ 
elusions, 



FLOOD DAMAGE STATEWISE (GANGA BASIN) 

State/ Geogra- Area Total area affected 
Part of phi cal prone to 

1954-61 1961-66 1966-74 State area of Floods 
the State/ 

Max. Ave. Max. Ave. Max. Ave. Part of 
State 

1 z 3 4 5 6 7 6 9 

Total (Cols. Z to 36) 

State/ Geographical Area Irrigated area affected 
Part of area of the prone to 

1954-61 1961-66 1966-74 State State/Part of Floods 
State 

Max. Ave. Max. Ave. Max. Ave. 

1 2 3 20 21 22 23 24 25 

Note : (i) Please also show sub-totals for each State/part of State. 
(ii) Source of information may be indicated. 

1974-76 1954-61 

Max. Ave. Max. Ave. 

10 11 12 13 

1974-76 1954-61 

Max. Ave. Max. Ave. 

26 27 28 29 

PROFORMA G.Z.l 

Aiea '000 ha. 
Population-million 

Cultivated area affected 

1961-66 1966-74 1974-76 

Max. Ave. Max.· Ave. Max. Ave. 

14 15 16 17 16 19 

Population affected 

1961-66 1966-74 1974-76 
Remarks 

Max. Ave. Max. Ave. Max. Ave. 

30 31 32 33 34 3S 36 



..... 
,!,. ... PROFORMA G.2.2 

Area '000 ha. 
Population-million ~ FLOOD DAMAGE IN THE GANGA BASIN 

j----------------------------------------------------------------------------------------------------------------------
Name of Geogra­
Main tri- phical 
butary area of 

Name(s) Area Total area affected 
of State(s)/ prone to -------------------------------------------
district(s) floods 1954--61 1961-66 1966-74 1974-76 

Cultivated Area affected 

1954--61 1961-66 1966-74 1974-76 
· basinfsub- '1' 

tributary 
falling 
within Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. 

basin '1' 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Total for the basin (Cols. 2 and 4 to 37) 

Name of Geogra- Name (s) Area Irrigated area affected 
maintri- phical ol State~s)/ prone to 
butary area of district s) floods 1954--61 1961-66 1966-74 1g74-76 1954--61 
basin/sub- '1' falling 
tributary within Max. Ave. Max. Ave. Max. Ave. Max. Ave. Max. Ave. 
basin '1' 

1 2 3 4 21 23 24 25 26 27 28 29 30 

Note: (i) Information may please be furnished in the order-main tributary, sub-tributary from the head downwards. 
(ii) Source of data may be indicated, 

14 15 16 17 18 19 20 

Population affected 

1961-66 1966-74 
Remarks 

1974-76 

Max. Ave. Max. Ave. Max. Ave. 

31 32 33 34 35 36 37 
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TERM OF REFERENCE NO. 1 

To review the flood protection measures undertaken since 1954 and to make 
an evaluation of the benefits and effectiveness of ~he meas~res undertaken 
so far with special reference to embankments In reducmg the damage 

1.1 (a) How m'!l!Y flood c:=ontrolfprotection a~d surface drainage !'Jlaster Plans 
for the main river basmfsub-basms have been recetved from the States m the Ganga 
Basin for examination? 

(b) Have these been prepared keeping in vievy the guidel!ne-s and suggestions 
made by the High Level Committee on Floods (1957) m Vol. ll of tts Report and subse­
quent Committees on Floods? 

(c) Please furnish a note by each State giving your observations whether the 
Plans conform to the above mentioned guidelines/suggestions. 

1.2 The GFCC examines individual schemes received from the State Govern­
ments and processes them wh~rever necessary_ for. the approval of the Planninq Com­
mission. Based on the expenence of the exammatton of schemes, please furntsh the 
following information ; 

1.2.1 (a) Whether the -schemes are prepared keeping in view the guidelines in 
the Embankment Manual and other guidelines, if any, issued by the CWC (if any guide­
lines have been issued by the GFCC, please supply six copies of the same)? 

(b) What are the deficiencies if any, generally observed in the investigation, 
planning and designs of the schemes ? 

1.2.2 Is the method of protection decided after examining the various alterna­
tives and taking into account the costs and benefits of each alternative or are the 
schemes prepared for a pre-conceived method of protection? 

1.2.3 (a) Since for technical and economic reasons, it is not possible to provide 
flood protection under all conditions of flow and for all time to come, have any guide­
lines been issued by the GFCC to the States for regulating developmental activities in 
the protected areas ? 

(b) If so, please furnish six copies and state if the guidelines are being followed. 
(c) If not, please state whether, at the time of examination of schemes, the GFCC 

makes suggestions regarding regulation of developmental activities in the protected 
areas. Please furnish copies of suggestions made/implemented for two schemes in 
each State. 

1.3 Embankments 
1.3.1 (a) Are the observations/suggestions made by the GFCC communicated 

to the States and incorporated in the scheme reports before they are sanctioned and 
implemented ? Is there any arrangement in the GFCC for ensuring that the schemes 
are implemented accordingly ? -

(b) If not, have any instances come to notice of the GFCC where schemes have 
bee~ implemented without complying with its observations/suggestions? Please 
furmsh a list of such schemes State-wise indicating briefly the points that have not been 
complied with. 

(c) Have any instances come to notice of the GFCC where some important 
featurefscop~ of a scheme as approved has been modified by the State during its 
tmpleme~tahon? If so, please furntsh a list of such schemes Statewise indicating the 
modifications that have been made and your views on the advisability of the modifica­
tions carried out. 

_(d~ Have the above been brought to the notice of the Ministry/Planning 
Cormmsston ? 

. 1.3.2_ (a) Have any breaches/overtopping been reported in embankments listed 
m 1.3.1 whtch could be attribute~ ~o ~on-comp!-iance with the observations/suggestions 
made by the GFCC and/or modtficattons earned out by the State Government in the 
approved scheme during implementation ? 

(b) If so, please furnish details with your observations. 

1.3.3 (a) Are the likely adverse effects of embankment schemes on the up­
streamfdownstream and the opposite side investigated by model experiments or 
?therw1se and remedial measures proposed simultaneously? If so, do they form an 
mtegral part of the embankment scheme? 

(b) In what situations are model experiments carried out or suggel)ted? 
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1.3.4 Are there any instances where soon after the implementation of the origi­
. ~al scheme, further measures by way of raising/strengthening/improvements/protec­

tiOn of ~mbankments and/or improvement of drainage in the protected area have been 
necessitated ? 

If so, please furnish details of some specific cases (with details of the original 
scheme and the further measures) in different States, the reasons for further measures 
the cost of t.he original scheme and that of further measures. Please, in each case, 
state your v1ews whether the further measures were such, the need of which could 
have been foreseen and taken care of at the design stage of the original scheme . 

. 1.3.5 Have you come across cases where retiring embankments may have been 
techmcallyfeconomlcally preferable to heavy protection/anti-erosion works? If so 
was the alternative studied/adopted? Please quote specific instances. ' 

1.3.6 Have any instances come to notice of the GFCC during the examination 
of revised estimates of schemes or in any other connection where maintenance of works 
has been or is being charged to capital account. 

Please furnish note quoting specific instances and the action taken by the GFCC 
thereon. 

1.3. 7 (a) Does the GFCC get reports of the enquiries on breaches/overtopping 
of embankments conducted in the States ? 

(b) What are the impressions gained from these reports and what are the 
views/suggestions of GFCC in this regard? 

Please furnish a note. 

1.3.8 Please furnish a note on the problems that have been experienced in the 
planning, implementation and operation of inter-state embankment schemes quoting 
specific cases, and, your suggestions to improve such situations. 

1.3.9 Please furnish a note with illustrative examples, if possible giving your 
suggestions and the basis thereof on the degree of protection to be provided in terms 
of frequency of floods or any other criterion for :-

(i) predominantly agricultural areas ; 
(ii) town protection works ; 

(iii) important industrial complexes, assets and lines of communications. 

1.3.10 (a) Please furnish a note giving your assessment and views on the bene­
fits/drawbacks of embankments, discussing the various factors involved. 

(b) Also please describe situations/locations where you could consider them 
suitable/preferable/unavoidable. 

1.3.11 (a) Please state whether the use of embankments should be restricted to 
inspection vehicles and transportation of men and materials during emergent situations 
or whether their use may be allowed as public highways. 

(b) If the latter, please state your views in a detailed note regarding at what 
locations, under what conditions, construction standards, capital and mamtenance 
expenditure, control etc. 

1.4 Drainage Schemes (Surface) 

1.4.1 (a) Are the observations/suggestions made by the GFCC incorporated 
in the schemes before they are sanctioned and implemented ? Is there any arrange­
ment in the GFCC for ensuring that the schemes are implemented accordingly? 

(b) If not, have any instances come to notice of the GFCC where ~chemes have 
been implemented without incorporating its observations/suggestions? Please 
furnish a list of such schemes State-wise indicating briefly the points that have not been 
complied with. 

(c) Have any instances come to notice of the GFCC where some important 
feature/scope of a scheme as approved has been modified by the. St<l:te ~uring its 
implementation? If so, please furnish a list of such schemes State-:w1se md1cating the 
modifications that have been made and your v1ews on the adv!Sablhty of the modifi­
cations carried out. 

(d) Have the above been brought to the notice of the Ministry/Planning 
Commission. 
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1.4.2 (a) Have any instances <;Jf drainage con_gestion been repof!ed in the 
schemes mentioned in 1.4.1 above, wh1ch could be attnbuted ~o n~n-compl~ance with 
the observations/suggestions-made by the GFCC an<;J./or.modlficat!On_s earned out by 
the State Government in the approved scheme durmg unplementat10n? 

(b) If so, please furnish details with your observations. 

1 4 3 Are the likely adverse effects of the upstream drainage works on the lower 
areas of the scheme or other State(s). investigated _and remedial. measure!3 proposed 
simultaneously? if so, are the remedial measures mcorporated m the mam scheme? 

Please furnish specific instances either way. 
1.4.4. Are there any instances where soon after implementation of the 

original scheme, further measures by way of remodelling/improvements etc. have been 
necessitated ? 

If so, please furnish details of some specific cases (with details of the original 
scheme and the further measures) in different States, the reasons for further measures, 
the cost of the original scheme and that of the further measures. Please, in e?-ch case, 
state your views whether the further measures were such, the need of whiCh could 
have been foreseen and taken care of at the design stage of the original scheme. 

1.4.5 Have any instances come to notice of the GFCC during the examination 
of the revised estimates of schemes or in any other connection where maintenance costs 
have been or are being charged to capital account ? 

Please furnish a note quoting specific instances and the action taken by the 
GFCC thereon. 

1.4.6 Please furnish a note on the problems that have been experienced in the 
plaiii_ling, implementation~and operation of inter-state drainage schemes quoting 
spec1fic cases. 

Please offer your suggestions to meet such situations . 

. _1,.4.7 (a) Do the guidelines, if any, issued by the GFCC suggest the possibility 
?f utihsmg _dramage waters partly or fully to supplement canal flows or for storing 
m depressiOns ? 

. (b) If not, are suggestions made in this regard during the examination of 
dramage schemes ? 

Ple&ae quote specific cases where such suggestions have been made/imple­
mented. 

1.4.8 B~ed on_ the e~p~rience gained so far, please furnish a note with illustra­
h':'e examples, if possible, gt~g your suggestions on the bases on which the design 
d1scharg~s of sto~ water dr'!ffiage systems may be detennined and the criteria to be 
adopted m the des1gn of dramage for :-

(i) predominantly agricultural areas ; 
(ii) urban areas ; 

(iii) important industrial complexes etc. 

d . 1.4.9 Please furnish a note !;Jiving your assessment and views on the effect of 
ramage sch~mes_ on water-loggmg and "ground water table "changes, in crop 

patterns, amelioration of the area etc. ' • -

ness 0fJ;~0draP1.lneaasgee furnlks'sh ~ nthotedgivm
1
' _g your assessment and views on the effective­

war m e e true tracts. 
1.5 Anti-Erosion Works 

in the s~~~~e~ahe1~ie ~e observati<?nsfsugge~tions made by the GFCC incorporated 
in the GFCC for ensur~gy fuetsfhetionhed and lm~lemented? Is;there any arrangement 

If a e sc emes are unplemented accordingly ? 
not, have any instances come t ti f th G 

implemented without incorpor f -~nob ce o . e FCC w~ere schemes have ):leen 
list of such schemes State-wise in~ng ~ b . s~rv~tion /_suggestions ? Please furrus~ a 

(c) H . ca g ne Y e pomt that have been complied With. 
featurefscop~~f ~~c~~c:; come to notice of the qFCC where some important 
implementation ? If so ple&se fiig_~hedrhtas fbeenh modified by the State during its 

· · · • . · a IS o sue schemes State-wise indicating the 
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lllodifications that have been made and your views on the advisability of the modifica­
tions carried out. 
. (d) Have the above been brought to the notice of the Ministry/Planning Commis-

SlOn? 

1.5.2 Are anti-erosion schmes prepared on the basis of model experiments or 
based on the experience of past works? If the former, under what situations? 

1.5.3 Have any instances of failure of anti-erosion works, listed in 1.5.1 above, 
come to notice or been reported which could be attributed to the non-compliance of 
observations/suggestions made by the GFCC or having been implemented · without 
taking into account the recommendations made as a result of model experiments and{ or 
.modificatioll!l carried out by the State Govt. in the approved scheme durmg 
Implementation ? 

If so, please furnish details with your observations. 

1.5.4 Are the likely adverse effects of anti-erosion works, upstream, downstream 
and on the opposite side, studied and remedial measures proposed simultaneously? 

If yes, are they incorporated in the Project? Please quote some specific cases. 

1.5.5 Are there any instances where soon after the implementation of the origi­
nal scheme, further measures by way of extensions/strengthening/improvements have 
been necessitated? 

If so, please furnish details of some specific cases (with details of the original 
scheme and the further measures) in different States, the reasons for further measures, 
the cost of the original scheme and that of further measures. Please, in each case, state 
your views whether the further measures were such, the need of which could have 
been foreseen and taken care of at the design stage of the original scheme. 

1.5.6 Please furnish a note on the problems that have been experienced in the 
planning, implementation and maintenance of inter.StatefCentre.State anti-erosion works 
quoting specific cases. 

Please offer your suggestions to meet such situations. 
1.5.7 Please furnish a note giving your assessment and views on the perfor­

mance of anti-erosion works and their drawbacks, if any, and situations/locations where 
these works are suitable/preferable/unavoidable. 

1.6 Channel Improvements 

1.6.1 Please list the channel improvement works that have been undertaken in 
different States indicating the methods used and situations in which a particular method 
has been adopted. 

1.6.2 Were these works planned after carrying out model experiments? 

1.6.3 Please furnish a note stating your views on the performance and utility of 
channel improvement works, types, situations/locations where suitable/preferable/ 
unavoidable. 

1. 7 Please furnish a note indicating your experience of village raising works 
in Uttar Pradesh and why in recent years there has been less emphaslS on the use of 
this method. 

1.8 ls there any arrangement in the GFCC for making periodical evaluation of 
the flood protection/drainage schemes ? 

. Please furnish a note quoting specific. examples giving y~ur assessment of the 
physical and monetary benefits to the benefited areas after the Implementation of the 
flood protection programmes. 

1.9 Have you any views/suggestions regarding the present procedure for 
examining and processing offlood control/protection and drainage schemes for 
approval of the Planning Commission? Please furnish a note. 
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TERM OF REFERENCE NO. 2 

To identify the areas where a large number of zamindari andfor unauthorised embank­
ments bunds and spurs etc., exist; to assess the effect of such constructions on the flood 
probl~m; and suggest remedial measures 

2 1 Please furnish a note indicating the areas in different States in the Ganga 
Basin where a large number of zamindari and/or other unauthorised embankments 
exist. 

2.2 What is your general assessment of the utility of these embankments? 
Please furnish a note. 

2 3 Have any instances come to your notice where these embankments have 
aggrav~ted the flood problem? Please furnish a note giving your suggestions for 
remedial measures. 

TERM OF REFERENCE NO. 3 

To identify the areas where construction of roads, highways, railways, etc., and other 
encroachments into the drains have aggr"!vated flood problems and to suggest measures 
for improvement including leg1slative action, 1f any 

3.1 (a) Has the GFCC identified areas where chronic drainage congestion 
been caused as result of the construction of roads, highways, railways- etc. ? 

If so, please furnish a note indicating these areas basinwisefsub-basinwise and 
the action taken thereon. 

{b) Please also furnish a map to the s~ale of 1 ~o 1 million (larger scale, if requi­
red) indicating the areas and the railway lines, Nat10nal Highways, roads, etc., which 
have caused the problem. 

3.2 The Khosla Committee of Engineers (1957) had recommended "the provi­
sion of waterways for railway bridges across natural streams and drains to cater for a 
maximum recorded flood or flood discharge corresponding to a 50-year frequency, 
whichever is greater". 

The GFCC was "to make an assessment of the existig vent-ways under the road 
and rail bridges, and, to determine additional waterways to be provided for reducing 
the drainage congestion to reasonable limits''. 

In view of the above, please state : 

(i) If, in your experience, the norm suggested by the Khosla Committee is 
adequate and has been adopted by you. If not, have you developed an 
alternative norm, which please detail with reasons. 

If you have divided the Ganga Basin into zones/regions for working out design 
floods and developed formulae therefor or have these formulae been 
obtained from some other source? If the latter, please indicate the source. 

Please supply a map (to a suitable scale) of the Ganga basin, showing the zones/ 
regions along with the formulae adopted in each. 

(ii) The number of ~xisting vent-ways (by categories : railways, National 
H1ghways,_State highways, canal crossmgs etc.) for which the necessary 
assessment has been made by you, the actlon taken and the result achieved. 

If a comple~e assessment has not yet been made, please state when you expect 
to achieve the same. 

3.3 The GFCC is represented on the Committees of Engineers set up in the 
States. . What are your v1ews m regard to the functlonmg and effectiveness of these 
Comm1ttees, espec1ally m regard to matters relatmg to the distress caused by inadequate 
waterways? Please furmsh a note also mdicatmg your suggestions, if any. 

TERM OF REFERENCE NO. 4 

To analyse the damage caused by floods in recent years and to identify the areas 
requmng JmmedJate flood protection measures 

. 4.1 . (a) Has the GFCC made any analysis o~ the flood damage from 1966 onwards 
and 1dentified the areas requumg urgent attention? 
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(b) 1f so, please supply list of such areas in each State by the main Ganga 'Basin/ 
sub-basins, stating the ba3is of the categorisation . 

. (c) Please furni!lh a map to the scale of 1 to 1 million (larger scale, if required) 
showmg these areas. 

4.2 Please furnish in proforma 4.2 details of the damage caused each year i n 
the areas referred to in para 4.1 from 1966 onwards. 

4.3 Has the figure of damage from 1966 onwards shown an increasing trend. 
If so, please indicate the reasons therefor ? 

PROFORMA 4.2 

DAMAGE CAUSED IN THE AREAS NEEDING URGENT ATTENTION IN THE GANGA 
BASIN 

State 
Year 

Sl. Location of Main river/ Area affec- No. of vi!- Population Cropped *Cropped Crop da-
No. area (list Tributary/ ted (h.) !ages affec- affected area under area affec- mage (Rs. 

district Sub-tribu- led the villages ted (ha.) lakhs) 
whole/pari) tary caus- (ha.) 

ing damage 

1 2 3 4 5 6 7 8 9 

Damage in the areas requiring urgent attention (totals of Col. 4-16)-
Total damage in the Ganga Basin of the State during the year including other areas (Col 4-16) 

* if more than once in the same year, please stale the area affected each time & strike total. 

No. of houses Value of ho- No. ofhu- l'Ju. of cat- Loss or Total loss 
damaged uses dama- man lives lie heads public uti- (Rs. lakhs) 

ged (Rs. lakhs) lost lost lilies (Rs. 
lakhs) 

10 11 12 13 14 15 

NOTES : (I) Names or crops damaged may be indicated in the Remarks Col. 
(2) Source of data may be indicated. 

TERM OF REFERENCE NO. 5 

Expenditure 
on relief & 
rehabilita-

lion (Rs. 
lakhs) 

16 

Remarks 

17 

To evolve a comprehensive approach to the problem of floods in the country 
keeping in veiw the need for optimum and multipurpose utilisation of water re­
sources as also the role of soil conservation and afforestation in flood control 

5.1 From the experience of examination of flood control/protection plans 
and schemes prepared by the State Governments and taking into account the topogra­
phy, rainfall pattern, magnitude and duration of floods in the Ganga and its tributaries, 
what are your views on the following :-

NoTES : Please quote examples in support of your yiews gnd specify locations 
where each may be applicabl ) 

(i) The scope of utilisation of natural depressions, tals, bheels etc., for modera­
tion of floods ; 

(ii) Scope for diversion of flood water to other basins or in the same basin 
for storage and utilisation; 
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(ill) Possibility of storing flood waters ~derground ; . 
(iv) Allowing controlled flooding behind embankments through slwces. 

Should reverse drainaqe be effected through the [same sluices or special 
drainge channels ? 

(v) Technical and economic possibility of construction of storage dams in the 
""upper catchments and their likely effect on floods ; and 

(vi) Scope of pumping as a measure for relieving drainage congestion. 
~(vii) Other feasible measures like check dams and soil/water conservation 

measures. 
5.2 (a) Has the GFCC e-:olved 0: co~pr~hensive approach tc;>wards the pro.­

blem of floods in the Ganga Basm keepmg m v1ew the ne~d for optif!lum and multl­
purpose utilisation of water resources as also the role of soil conservations and affore­
station in Flood Control. 

If so, please supply six copies thereof. 
(b) If not, please furnish a note giving your views/suggestions in this regard. 

5.3 Has the GFCC prepared a comprehensive plan for flood control in the 
Ganga Basin ? 

If so, please supply six copies thereof. 

TERM OF REFERENCE NO. 6 

To make an analysis of the cost and benefits of flood protection measures. 

6.1 (a) Has any procedure been laid down by the GFCC for the analysis of 
benefits and costs of flood control/protection schemes ? If so, please furnish a de­
tailed note with examples. 

(b) To what extent is this procedure followed by the States? 
(c) If no procedure has been laid down by the GFCC, please furnish a note 

indicating the procedures adopted by different States. Please furnish your views/ 
suggestions in tills regard. 

TERM OF REFERENCE NO.7 

To suggest criteria for taking up flood protection measures and means of 
mobil1sing resources therefor. 

~.1 What are the criteria ~dopted by the cw~c for clearing flood control/ 
protection schemes? Please furrush a note also g1vmg the basis thereof. 

7.2 The High Level Committee on Floods (1957) in para 8.4 of volume I of its 
report, had recommend~d the pattern of priorities for taking up flood control/protection 
schemes. Please state if these are . bemg followed. If not, please furnish a note 
~n the alternative pattern adopted Wlth reasons there and suggestions for improvement 
if any, ' 

. . . 7.3 Please furnish a ~ote giving your views/suggestions on the matter of mo­
bilismg resources for financmg flood control/protection schemes. 

TERM OF REFERENCE NO. 8 

To recommend proper land use in the flood plains with a view to minimise 
damage and to ensure overall increase in agricultural production 

8.1 While cc;>llecting ~ormation for the preparation of comprehensive plans, 
has the GFCC obtamed details of the progress made in the preparation of contour 
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plans of the flood plain areas and .demarcati<?n <:>f flood zones affected by floods of 
different frequenCies? Please furmsh a note mdicatm9 the extent of areas requiring 
the preparallon of contour plans and the areas for which maps have been prepared 
StatewiseJbasinwise. 

8.2 Please furnish a note giving your suggestions on the land use inlflood 
plains.o~(separately for protected and unprotected areas) for reducing the overall 
flood damage and achieving the optimum benefits up to 31-3-1977. 

8.3 Will it be adequate if land use regulation is confined to the flood plain 
or should it be extended to the catchment area as well? 

Please furnish a note with your suggestions on the pattern of land use in the 
catchments. 

TERM OF REFERENCE NO. 9 
To review the existing arrangements for maintenance of flood protection works 
and recommend measures for improving the same. 

9.1 The GFCC is to ensure proper maintenance of flood protection/drainage 
works in the Ganga basin. Please furnish a note detailing your organisational set 
up for this purpose, its functioning and coordination with State organisations. 

9.2 (a) Please furnish a note on the basis adopted for annual requirements of 
funds for the various types of works. 

(b) What is the source of maintenance funds? 
(c) From your past experience, please state your views regarding efficient 

control, execution and funding of maintenance of flood protection/drainage works. 
9.3.1 If the maintenance is being effected by the States, is the GFCC associated 

in any manner? If so, please detail, and, state if you have any and what improve­
ments to suggest. 

9.3.2 (a) What is your impression regarding the standard of maintenance 
of flood protection and drainage works in various States in the Ganga basin ? 

(b) Please furnish a note of schemes where, in your opinion, the maintenance 
is not adequate along with assessment (personnel, techniques, annual grants, etc.) 
of the reasons and suggestions for improvement. 

TERM OF REFERENCE NO. 10 
To review the existing administrative and organisational set-up for flood Con­
trol at the Centre and in the States and to suggest improvements where neces­
sary, flood control to include flood forecasting and warning, flood fighting, 
formulation and implementation of flood protection measures. 

10.1 (a) The GFCC acts as the Secretariat for the Ganga Flood Control Board. 

Please indicate as to how many times the Board has met since the Commission 
was set up in 1972? 

(b) Please furnish a note giving the important po~icy decisio~ taken by the 
Board at these Meetings and the present stage of the1r Implementation. 

(c) Please supply six copies each of the minutes of the last two meetings of the 
Board. 

10.2 Is there any duplication of work between the CWC and the GFCC? 
Please furnish a note with your suggestions, for improvement/rationalisation, 

if any, in this behalf. 
10.3 (a) Please list the flood for.ec~sting units under your c~ntrol and a note 

regarding when started, general functionmg and the benefits denved so far. 
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Please state if, in your opinion, the number should be increased and the loca-
tions where. . . 

) Please state if there are any such umts set up by ~e States and the1r loca-
. (b 1 v1·ews on their funct10mng and coordinatiOn etc. w1th the Central tions, as a so your 

units. (c) Do ou think the present situation of units by both the Centre and the States 
is satisfactory lr would you prefer all such umts to be under the Central a~e~cy ? 

if the latter, do you think the States should share costs of these un1ts . If so, 
how? 

10.4 The GFCC is to operate flood warning ~ysterns. . 
Please furnish a note on the set-up and functionmg of the system m each State, 

as controlled by you. . . . 
Please state if you have any modifications/suggestions m this behalf. 

10.5 The functions of the GFCC are as laid down in Government Resolution 
No. FC-47(2)/72, dated 18-4-72. . . 

Please furnish a note detailing your organisatlo~al set-up. In th_e light of th~ 
experience gained so far, please state if you have any v1ews{sugestlons m the matter. 

TERM OF REFERENCE NO. 11 

To examine the present procedure of assessing the flood damage and suggest 
improvements. 

11.1 (a) Has the GFCC laid down any procedure for assessing flood damage? 
(b) The Ministry had circulated lh;e pro~edures recomm~nd~d by the National 

Council of Applied Economic Research m the1r report on "Sc1ent1fic Assessment of 
Flood Damages". Is it being followed by the States ? 

(c) If not, is there any alternative procedure accepted by you? If yes, please 
supply six copies. 

(d) Please furnish a note of your views/suggestions on this item. 

TERM OF REFERENCE NO. 12 

To examine any other matter related to floods and flood control and IPake 
suitable recommendations. 

12.1 (a) Land slides may lead to changes in the river courses and increase 
in the silt load. Does the GFCC keep track of the occurrence of major land slides 
and obtain reports on their effects on the river conditions and the remedial action 
suggested/undertaken by the concerned authorities ? 

(b) If so, please furnish a note indicating locations of the river basins/sub­
basins where land slides are frequent, stating the nature of remedial measures that 
are generally adopted and the views/suggestions of the GFCC. 

12.2 . Pl~ase furnish a note giving the views of the GFCC on the effect of river 
bed cultlvation m the non-monsoon months on river conditions and flow during floods? 

12.3 Would t~e GFCC sl!ggest promulgation of River Conservancy Acts? 
If so, please outlme m bnef the Important provisions which may be incorporated. 

12.4.1 A~e envir<?nmental aspects of flood control/protection and drainage 
works covered m the project reports and remedial measures as necessary provided 
therem? 

. If not, does. the GFCC consider these aspects and suggest measures while 
clearmg the projects? 

Please furnish a detailed note with specific examples. 
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. 12.4.2 Please furni.sh a note of the GFCC's views/suggestions regarding en-
VIronmental aspects relatmg to flood control/protection works and their ancilliaries. 

. 12.5 There are a number of abandoned river channels and depressions 
etc. m the Ganga Basm. Are they being put to any beneficial use at present? 

? Do you think, they could be developed for profitable pisciculture, acquaculture 
etc .. 

QUESTIONNAIRE TO THE INDIA METEOROLOGICAL DEPARTMENT 

Nom : Please follow the guidelines detailed in the annexure 

1. Please supply a map to a suitable scale showing the different meteorological 
regions, also, marking thereon boundaries of States and river basins as well as loca­
tional points like important cities, etc. 

2. (a) What is the standard suggested by the IMD for the dispersion of rain 
gauge stations (ordinary and self-recording) in :-

(i) plain areas, 
(ii) sub-mountainous areas. 

(iii) Hill areas 
_ (b) Please furnish information in proforma 2.1 of the existing number of rain 

gauge stations in each State, in proforma 2.2 for major river basins/sub-basins and in 
proforma 2.3 for the country as a whole. 

(c) Please indicate the yardstick adopted for fixing the number of rain gauge 
stations (ordinary and self-recording) that should be maintained by the IMD in each 
State/river basin. 

3. (a) Has the IMD, in consultation with the States, prepared a programme for 
the augmentation, where required of the rain gauge stations so as to achieve the dis­
persion standards as per 2(a) and (i) above. 

(b) If so, please furnish in proforma 3.1 the schedule of augmentation of the 
rain gauge stations in each State, in proforma 3.2 for each major river basin/sub­
basin and in proforma 3.3 for the country as a whole. 

4. (a) Are the data of the reporting rain gauge stations maintained by the State 
Governments and other organisations received in the IMD regularly? 

Are such data compiled along with the data of the IMD and published? 
Please furnish a note indicating the period up to which the data has been com­

piled and published for the different States/basins. 
(b) Please furnish six copies each of the published data for the latest two 

years. 
5. Please furnish a note detailing the checks exercised by the IMD to ensure 

dependability of the data published by the IMD and other organisations. 
6. The Khosla Committee of Engineers (1957) had recommended the setting 

up of a cell in the IMD for carrying out the following hydro-meteorological studies 
in coordination with the ewe :-

(i) Systematic analysis of past storms in different ~eteorological regions of 
the country to derive the max1mum d~pth-dura!lOn-area dat~ and to study 
the characteristics of the meteorologiCal Situations responsible for these 
storms. 

(ii) To collect the data of all self-recording rain-gauges and scrutinise and pro­
cess them, 

(iii) To study the duration and intensity of rain fall for different return periods. 
The Ministers' Committee on Flood Control (1964) had emphasised the need for 

the following studies in relation to flood control :-
(i) Field collection of storm data, 
(ii) Basin rain-fall probability studies, 
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( ... ) R . fall intensity frequencies for local drainage design, w ~ . . . 
(iv) Standard project storm detemunation. . . 
Pl furnish a note indicating the progress made m carrymg out each of the 

. ease d d above Have any reportsftechmcal memoranda been prepared 
[:;:.dit£~ ~~~~=e~e~eorologi~al regions giving the results of these studies ? If so, 
please supply six copies of each. . . . . . 

If not, please furnish a note g1vmg~the progress made m the studies and charts 
showing the results for different reg10ns. 

7• Please furnish a note and m~p(s) as required, describing the rainfall feat,ures 
· Indi and characteristics of cycloruc storms and depress10ns causmg heavy ra1nfall 
~d co~equent floods in different parts of the country. 

a. Has any estimate of flood potential of snowmelt been made ? 
If so, please furnish a note indicating the basins in which the snow me.lt <;:an 

substantially contribute to the flood problems, also whether and not a quantitative 
assessment could be made. 

9.. The Ministers' Committee on Floods Relief (1970) had observed that a study 
of the Himalayan snow-fields with th~ aid of photographs and rad1at1on data fro~ the 
meteorological satellites Cal! throw s1gnificant.ligh~ on snow hydrology of the nvers. 
Has any study been carried out by the IMD m this regard? 

Please furnish a note indicating the status and results of these studies and the 
use they are being put to in the matter of forecasung floods. 

10. The above Committee had observed that for reliable forecasts of floods 
sufficiently in advance the following meteorological set-up would be necessary :-

(i) Adequate network of !ain gauge stations of the measuring, recording and 
telemetering vanety m order to proVlde a reliable estlmate of the total 
rainfall over the catchment area during a specified period. 

(ii) Network of telecommunications for quickly transmitting data from rain 
guage stations to flood forecasting centres. 

(iii) Forecast facility for indicating quantitatively the expected rainfall over 
the catchment area during the forecast period. 

(iv) Computational facility for quick conversion of actual and forecast rainfall 
over the catchment into the expected run-off. 

(v) A research unit for constantly updating computational procedures and 
forecast formulae and reviewing the results of the techniques developed. 

For~ purpose, the IMD had prepared a detailed scheme envisaging a set-up 
of well~qlllpped flood meteorological offices. The details, of this proposal were to 
be finalised by the IMD in consultation with the CWC. 

. Please furnish a note indicating the progress made on each of the items men­
tioned above and the overall set-up of the Field Meteorological Organisation as up to 
31-3-1971. Also, please detail the further yearwise time-schedule. 

11. Please indicate the manner in which coordination is effected between 
the flood meteorolog1cal offices of the 1MD and the forecasting units set up by the CWC 
and the States. 

Are the present arrangements satisfactory? 
Please state your suggestions/views for improvements, if any. 

lZ. It is understood that the IMD has undertaken the manufacture of recording 
and telemetermg type of r~ gauges and some experiments have been carried out 
at slle locations. Please mdicate the pre~ent position regarding the capacity deve!oped 
~1dr:vm for the manufature of such r~ gauges and their actual performance m the 

13. Are the radar equipments proposed in the scheme manufactured indi­
geneously? If so, how is their performance ? 

Please furnish a note detailing the above information, 

for the1~u!1efe furnish a note giving details of the arrangements made by the IMD 
surges) to the ~t!tO:~asts of heavy rainfall, cyclonic. storms and tidal . waves (storm 
n t h th d overnments and other orgarusatlons. Please also mdlCate m the 0 e ow e ata rece1Ved from the satellites, World Weather Watch (WWW) scheme 
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of the WMO and from the World Meteorological Centres (WMC) at Moscow, Melbourne 
and Washington DC are made use of. 

15. Mention is being made of the possibility of modification of weather for 
reducing the flood damage. Please indicate the present status of such studies in the 
country and abroad. 

Please supply six copies of the literature, if any on the progress made. 
Also please furnish your views and comments on the applicability/utility of the 

method. 
16. Please supply additional informationfsuggestionsfliteraturesfreports, if 

any, which may be of assistance to the Ayog. 

PROFORMA 2.1 
DISPERSION OF RAIN GAUGE STATIONS (STATEWISE) 

State : 

Area Number of reporting stations 

Type 

1 

Plain 
Sub-moun­

tainous 
Hill 

Total 

Plain 
Sub-moun­

tainous 
Hill 

Total 

Extent 
(sq. km.) 

Maintain-
edby 
!MD 

2 3 

Ordinary 

Maintain- Maintain- Total 
edby edby 
State other 

organisa-
lions 

4 5 6 

A• on 1-4-64 

As on 1-4-77 

Number of non-reporting Stations 

Telemetering* Ordinary 
type 

11 12 

Plain 
Sub-moun­

tainous 
Hill 

Total 

Plain 
Sub-moun­

tainous 
Hill 

Total 

Self-recor­
ing 

13 

Total 

14 

As on 1+64 

As on 1-4-77 

•Please indicate the agency maintaining these stations. 
@Please indicate bow c:aculateq, · 

Maintain-
ed by 
!MD 

7 

Grand total 
(Col6+10+ 

14) 

15 

Self-recording 

Maintain- Maintain- Total 
ed by 
State 

edby 
other 

organisa-
lions 

8 9 10 

Area of disper­
tion station 
(sq km)@ 

Remarka 

16 17 
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PROFORMA 2.2 

DISPERSION OF RAIN GAUGE STATIONS (BASINWISE) 
River Basin 

Area Number of reporting stations 

Type 

1 

Extent 
(sq.km) 

2 

Plain 
Sub-mountainous 
Hill 

Total 

Plain 
Sub-mountainous 
Hill 

Total 

Maintain­
ed by 
!MD 

3 

Ordinary 

Maintain- Maintain-
ed by ed by 
State other 

4 

organisa­
tions 

5 

Total 

6 

As on 1-4-64 

As on 1-4-71 

Self-recording 

Maintain- Maintain-
edby edby 
!MD State 

7 8 

Maintain­
ed by 
other 
organisa­
tions 

9 

Telemetering Number of non-reporting stations Grand total Area of disper-
----- type• ______ .:....._.;:_ ___ (Col. 6+ 10+ lion per sta-

Area 

Type Extent Ordinary Self-recording Total 14). lion (sq.km.) 
~~ @ 

1 2 

Plain 
Sub-mountainous 
Hill 

Total 

Plain 
Suq-mountainous 
Hill 

Total 

11 12 13 

As on 1-4-64 

As on 1-4-17 

•Please indicate the agency maintaining these stations. 
@Please indicate how calculated. 

14 15 16 

Total 

10 

Remarks 

17 
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1\0fOFl'l A 2.3 
DISPERSION OF RAIN GAUGE STATIONS IN THE COUNTRY 

Area Number of reporting stations 

Type 

1 

Extent 
(sq.km.) 

2 

Plain 
Sub-mountainous 
Hill 

Total 

Plain 
Sub-mountainous 
Hill 

Total 

Ordinary 

Maintain- Maintain· 
ed by ed by 
!MD . State 

3 4 

Maintain­
ed by 
other 
Organisa­
tions 

5 

Total 

6 

As on 1-4-64 

As on 1-4-77 

Area Telemetering Number of non-reporting stations 

Type Extent 
(sq.km) 

type* 
Ordinary Self-record- Total 

ing 

Self-recording 

Maintain- Maintain- Maintain· 
edby 
other 
Organisa­
tions 

ed by ed by 
IMD States 

7 

Grand Total 
(Col. 6+10+ 

14) 

8 9 

Area of dis­
pertion 
station 
(sq.km.) 

@ 

----~-·----------------

1 2 

Plain 
Sub-mountainous 
Hill 

Total 

Plain 
Sub-mountainous 
Hill 

Tot~l 

11 12 13 14 

As on 1-4-64 

As on 1-4-17 

• Please indicate the agency maintaining these stations. 
@Please indicate how calculated. 

15 16 

Total 

10 

Remarks 

17 
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PROFORMA 3.1 

SCHEDULE OF AUGMENTATION OF RAIN GAUGE STATIONS (STATEWISE) 
(From 1-4-77) 

State 

Type of area and agency 
----------------~----------~~-------=~~-Remarb 

Sub-mountainous Hill Total 

1 

1. Additional number of sta­
tions required to bring 
the area of dispertion to 
standard. 

(a) Ordinary 
(b) Self-recording 
(c) Total 

2. Proposed augmentation 
during the balance 
period of Fifth Plan 
(1-4-71 to 31-3-79) 
(a) Ordinary 
(b) Self-recording 
(c) Total 
(d) Telemetering 

3. Proposed augmentation 
during the Sixth Plan 
(1-4-79 to 31-3-84) 
(a) Ordinary 
(b) Self-recording 
(c) Total 
(d) Te1emetering 

Plain 

!MD State 

2 3 

----
!MD State !MD State !MD State 

4 5 6 7 8 9 10 

PROFORMA 3.2 

SCHEDULE OF AUGMENTATION OF RIVERGAUGE STATIONS (BASINWISE) 
(From 1-4-77) 

River Basin 

Type of area and agency _________ _;,:;._ _______ ....::.,:_;.::._ _______________ Remarb 

Plain Sub-mountainous Hill ----
1 

1. Additional number of 
stations required to 
bring the area of dis­
pertion to standard 
(a) Ordinary 
(b) Self-recording 
(c) Total 

2. Proposed augmentation 
during the balance 
period of Fifth Plan 
(1-4-77 to 31-3-79) 
(a) Ordinary 
(b) Self-recording 
(c) Te1emetering 

3. Proposed augmentation 
during the Sixth Plan 
(1-4-79 to 31-3-84) 
(a) Ordinary 
(b) Self-recording 
(c) Total 
(d) Telemetering 

!MD State !MD State !MD State !MD 

2 3 4 5 6 7 8 

Total 

State 

9 10 
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PROFORMA 3.3 
SCHEDULE OF AUGMENTATION OF RAINGAUGE STATIONS IN THE COUNTRY 

(From 1-4-77) 
----------------

·Type of area and agency 

====:P;::l_alll-;: . .:_-_-_-~-=sub7--m_;o~un-:t-:ai~no..::us:...:..::..=::..:Hill~.:::.::::......---T-o-ta-l-- Remarks 

1 

1. Additional number of 
stations required to 
brlng the area of dis­
pert!on to standards 1 

(a) Ordinary 
(b) Self-recording 
(o) Total 

2. "Proposed augmentation 
durlnq the balance 
J!erlod of Fifth Plan 
(1-4-71 to 31-3-79) 1 

(a) Ordinary 
(b) Self-recording 
(c) Telemeterlng 
(d) Total 

3. Proposed augmentation 
during the Sixth Plan 
(1-4-79 to 31-3-84) 
(a) Ordinary 
(b) Self-recording 
(c) '!'elemeterlng 
(d) Total 

!MD State !MD State !MD State IDM State 

2 3 4 5 6 7 8 9 

QUESTIONNAIRE TO THE MINISTRY OF SHIPPING & TRANSPORT 

Note : Please follow the guide lines detailed in the Annexure 

10 

1. Please furnish six copies of the extracts from the relevant National Highways 
Act which lays down the procedure for consultation with the State Governments in 
regard to the alignment of National Highways, provision of waterways for the crossings 
of rivers, streams, drains, etc., and stipulates the liability of the National Highways and 
the State Governments for bearing the cost of later augmentation of waterways for 
bridges. 

2. Is there any manual or memorandum issued by the National Highways 
Department which lays down the methodology for determining the waterways•• for'! 
National Highway bridges across alluvial and other rivers? If so, please supply six 
copies of the same. 

3. (a) The Ministry of Railways had appointed the Khosla Committee of Engi-
neers (1957) to examine inter alia: the method for' determining "he maximum discharge 
for the desiqn of waterways under bridges in different regions of the country. This 
Committee had recommended" the provision~of waterway!' unde.'bridges in different 
regions' of the country. This"Committee had'recommended the"provision of waterways 
to cater for the'maximum' dischage recorded' for 'l period' of not less that"l SO years or a 
discharqe corresponding'to"a"50-year frequency as determined from"recorded floods. 
Studies"for evolving formulae for the ., determination' of desiqn discharges were'to be 
carried out under the short-term and lonq-term plans for use by the Railways and other 
concerned organisations including the National Highways. 
~-2 3DNPC (ND))80 
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Has the National Hiqhways Organisation been associated with the develop~ent 
of these formulae? Are the formulae so developed being adopted by the National 
Highways in the design of their bridges? 

(b) If not, please indicate the formulae that are beiJ!g a~opted by the National 
Highways for determining the design discharges for their bndges. 

(c) Please supply a map to the scale of 1 to 1 million showing the zones/regions 
in which the country has been divided for the purpose and the formula a:J.opte<:f for 
each, also showing the State boundaries, National and State Htghways, maJor ra1lway 
lines and cities, etc. 

(d) Please state the basis of each formula, as also what and why changes, if any, 
have been made in the basis and formula(e) since 1960. 

4. (a) Taking into account the formulae adopted, have the National Highways 
made a review of the waterways of their bridges after 1960? 

(b) Please furnish a note giving the results of such a review, indicatiJ!g the num­
ber of bridges reviewed, number of bridges where waterways were found madequate/ 
excessive. Also please state the numbers in which it was considered necessary to 
augment/reduce the waterway provided. The informRtion may please be supplied by 
giving totals of each type in the zone/region referred to in question 3. 

5. (a) Arising out of 4 above, please supply informRtion in proformae 5.1 and 
5.2 regarding bridges (designed for discharges exceeding 3000 cumecs) where accord­
ing to the review, waterways were found to be im.deq•latefexcessive respectively. 

(b) In the cases of bridges reviewed and listed in proforma 5.1 and 5.2, have 
there been any subsequent complaints from the State Governments/Railways regard­
ing distress caused to the areas upstreilm of the bridqe on account of th-= design flood 
or the design H.F.L. being exceeded? If so, pleace furnish information in proforma 
5.3 and also a note for eilch of the bridaes indicilting the reasons for the distress 
conditions, if analysed and action taken/proposed to be taken. 

6. (a) What are the measures taken to keep the waterways clear of silt and 
obstruction so that they Rre effective when<>ver the design flood occurs? 

(b) Up to what distl.nc" upstream and downstream of the highway bridges do the 
National Highways carry o1:t surveys a"!r'. maintemnce/conservancy operations? At 
what intervals of time are such survey3 carried out? 

7. (a) Are there a'1v specific are"ls (other than those mentioned in 5 above) 
brought to the notice of the N 1tional Hiqhw ~v~ by the St;o>te Governments/Railways where 
distress C<.mditions have been experirmced by floodinq/drainage congestion due to 
inadequacy of waterway at 'l. National Hial-tway brirkre, obstruction of drainage by the 
National Highway embankments, silting of the link-rlrains, etc., and request made for 
providing ildditional watNways, new oppninas, cle~rance of link-drains, etc. Please 
furnish information by States/Railways from 1966 onwarris and the action tal<en thereon. 

(b) Please also furnish a mctp to the sc1.le of 1 t0 l million (or other suitable scale) 
showing the areas where rlistress conditir)ns have h~e>:o pointed out by State Govern­
ments/Railways, also showing thereon the concerned National Highways and bridges in 
these areas. 

8. (a) Where ~ail way/State Hiqhwav/National Hiohwav bridges/canal crossings 
are located m close VICinity on the same nver, pleilse state if mutual consultations are 
held between the concerned organisRtions while fixino the waterways for such bridges. 

(b) Have there been any instances whPre such consultations have not been held 
an:J. consequently adverse flow conditions hilve occurred at any National Hiqhway 
bndge? If so, please supplv necessary details in each case, the action taken in this 
behalf and the results thereof. 

. 9. (a) Do the .National Highwavs carry out observ11tions of discharqes at selected 
Nat10n!'ll H1ghwar bndg~s ?. Please furnish information in proforma 10 of the gauge 
and discharge s1tes mamtamed by the National Highways. 

(b) The location of these sites may be shown on a map of suitable scale. 
(~) Please furnish a note on the method of computation of flood discharges at 

these sites. · 

10. At the s!tes where <:fischarge observations are being carried out, have the 
reasons .for exceedmg the des1gn flood level at discharae>s less th'ln the design dis­
charge, Ifsuch has ever been the case, been investiq'l.ted? Please furnish a note giving 
the locatiOn of such cases and the reasons assessed, 
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11. (a) Please furnish in proforma 12.1 the damage where caused to any of the 
National Highways from 1971 onwiirds and in proforma 12.2, the deliiils of damage caus­
ed by major disruptions due to floods/failure of upstream works. 

(b) Where there have been major disruptions due to breaches and washing away 
of bridge(s), have the reasons been investigated? If so, please furnish notes for each 
of the major disruptions. 

12. (a) Are the Technical Advisory Committees of the State Flood Control 
Boards and the Committees of Engineers in the States on which the National Highways 
are represented, adequate for effecting the necessary co-ordination and ensuring 
that the works undertaken by one agency do not affect those of any other? 

(b) Have there been any instances where flood protection works like embank­
ments, spurs, drainage channels, etc., and other works which might affect National 
Highways, have been constructed by any State Government/Railways without consulting 
the National Highways? If so, please list them Statewise/Railwaywise, mentioning the 
adverse effects, if any, the action taken by the National Highways and the results thereof. 

13. Are matters relating to distress caused by inadequate waterways discussed 
at the meetings of the State Committees of Engineers/Technical Advisory Committees 
of the State Flood Control Boards? Does the National Highways participate in those 
meetings regularly? Have these Committees helped in achieving the desired results? 

Please furnish a note detailing the position Statewise; also comments/suggestions, 
if any. 

14. Based on the recommendations of the Ministers' Committee on Flood Con­
trol (1964), the then Ministry of Irrigation and Power had constituted Standing Commit­
tees with the Chairman, Central Water & Power Commission as Chairman and the 
representatives of the National Highways and State Governments concerned as Members 
to settle disputes regarding the extent of additional waterways to be provided and the 
sharing of costs. Have the National Highways referred any such disputes to the stand­
ing Committees since April, 1971? Have any of these been settled? 

Please furnish a note giving details Statewise, mentioning, in each case, the 
number of the National Highway the details of the dispute and the decision. 

15. Is the present arrangement of the Standing Committees for the settlement of 
disputes regarding the waterways with the State Governments satisfactory or do you 
consider any improvement necessary? If so, please state in what direction. 

16. Are there any areas/ones in the country where National Highways have 
experienced severe conditions of silting/aggradation/blocking of their bridges? 

If so, please furnish a note thereon, also stating your views/reasons/remedial 
measures etc. 



NATIONAL HIGHWAY BRIDGES WITH INADEQUATE WATERWAYS 

Sl. Zone/Region National RiverfTribu- Location of State/DiS!- Date of Design discharge 
No. Highway tary Bridge rict review (curnecs) 

number Previous AB reviewed 

1 2 3 4 5 6 7 8 9 

Notes : (i) Information to be mpplied for bridges with design discharge exceeding 3000 curnecs. 
(ii) Waterway on the spill banns wherever provided may also be !nclued In Cols. 11 & 12. 

Max. Oooc1 Waterway (clear width) 
ao far with 

date 
Previous Proposed 

after review 

10 11 12 

NATIONAL HIGHWAY BRIDGES WITH EXCESSIVE WATERWAYS 

Sl. Zone/Region National River/Tri- Location of State/Dis- Date of re- Design discharge 
No. Highway butary bridge trict view (curnecs) 

number 
Previous AB renewed 

1 2 3 4 5 6 7 8 9 

Notes : (i) Information to be supplied for bridges with design discharge exceeding 3000 cumecs. 
(ii) Waterway on the spill berms wherever provided may also be included in Cols. 11 & 12. 

Max. Oood Waterway (clear width) 
•o far with 

date 
Prmous Proposed 

after~ 
'Yiew 

10 11 12 

PROFORMA 5.1 

Status of Remarlal 
augmenta-

lion or 
waterway 

Actual/Anti-
cipated date 
of comple-

lion 

13 14 

PROFORM& 5.2 

Status or Remarks 
effecting 
reduction 

in waterway 

Actual/ Anti-
cipated 
c1ate of 

completion 

13 14 

... ... 
~ 



PROFORMA 5.3 

BRIDGES REVIEWED WHERE DISTRESS CONDITIONS HAVE BEEN POINTED OUT,BY THE STATE GOVERNMENTS/SUBSEQUENTLY 

Sl. National ruver/ Location of Refarence to Sl. No. in Design• Design H.F .L. after re- Number of times, if Number of times, if Remarks 
No. Highway tributary bridge flood dis- Yiew (GTS) any, when the flood any, when flood level 

number charge afte~ discharge has excee- has exceeded the de-
Proforma Proforma review Upstream Down •tre- ded the design dis- sign H.F .L. since aug-

S.l 5.2 (cumecs) am chorge since augmen- mentation/reduction 
tationfreduction (give (give gauge (GTS), 
discharge, gauge diocharge, date and 
(GTS), date and year. year) 

1 2 3 4 6 7 8 g 10 II 12 

•Please state in the Remarks cohnnn if this is the 50-year or a higher observed flood. 

Sl. Name of the Location of 
No. river/sub- bridge & 

basin National 

1 2 

Highway 
number 

3 

GAUGE AND DISCHARGE SITES MAINTAINED BY THE NATIONAL HIGHWAYS 

State/ 
district 

4 

Catch- Nature of observa-
ment area tion 
inSqKm 
upto ob- Gauge Discharge 
servation 

site 

e y 

Year of start of Design Max. flood Max. flood 
observations flood dis- discharge level (GTS) 

charge of recorded attained 
Gauge Discharge the bridge after start (with date) 

8 

(cumecs) of observa- and corres-
and design . lions ( cu- ponding 
H.F.L. (GTS) 'mecs) discharge 

10 

with date in cumecs 
and corres-
ponding 
gauge 
(GTS) 

11 12 

PROFORMAlO 

No. of times, No. of Remarks 
if any, when times, if any, 
the flood when HFL 
discharge has exceed­
has exceed- ed the de­
ed the de-~ sign HFL 
sign dis- ! since 1960 
charge (give 
since (1960 gauge(GTS), 
give dis- i discharge 
charge, and date) 
gauge 
(GTS) and 

date) 

13 14 15 

.... .... 
(..) 
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PROFORMA 12.1 
National Highway No. 

DAMAGE CAUSED TO NATIONAL HIGHWAYS DURING FLOODS/FAILURE OF 
UP~STREAM WORKS 

Year Total number of Total number of Cost of restora- Other losses, if Total loss 
lion any, estimated 

Remarks 

1 

1971 
1972 
1973 
1974 
1975 
1976 

Sl. 
No. 

breaches bridges washed 
away 

2 3 4 

( ............... Rs. lakhs ......... ) 

5 6 7 

PROFORMA 12.2 
National Highway No. 

DAMAGE AND MAJOR DISRUPTION TO NATIONAL HIGHWAYS DUE TO 
FLOODS/F AlLURE OF UPSTREAM WORKS 

Year 

Location of 
disruption 

River/tribu- Nature of Cause of Period of 
tary basin dlSrupllon damage disruption 

Cost of 
restora­
tion 

Other 
losses, if 
any, esti­
mated 

Total 
loss 

Remarks 

2 

(whether (floods/ date(s) 
due to failure) of 
breaches or upstream 
damage/ works 
washing 

( ............ Rs. lakhs ............... ) 

away of the 
bridges) 

3 4 5 6 7 B 9 

ITEMS ON WHICH INFORMATION IS REQUIRED FROM THE 
PLANNING COMMISSION 

10 

1. Please furnish a note on the role of the Planning Commission in the field of 
flood control and the organisational set-up for the purpose. 

2. Please indicate the priorities and the basis thereof allotted to flood control 
sector in the overall scheme of development in the various Five Year Plans. 

3. Please furnish notes/reports of the studies effected by the Planning Commi­
ssion to investigate the 1m pact of floods on the developmental activities of flood-prone 
areas in comparison with flood-free areas. 

. . 4. Please supply Statewise targets and achievements-both physical and 
financtal-m the flood control sector dunng each of the Ftve Year Plans indicating the 
reasons for short-falls, if any. 
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5. Please furnish a report of reviews/evaluations, if any, effected by the Planning 
Commission of the costs, benefits and erfectlveness of flood protection measures, parti­
cularly of embankments. 

6. Please supply copies of the reports or notes covering salient features of 
socio-economic surveys, if any, effected by the Planning Commission in the flood-prone 
areas-protected or otherwise. 

7. (a) Please indicate whether since 1966, sanctions/additional funds/advance 
Plan assistance has been given to some l1ood protectwn works on priority basis and, 
if so, whether they were selected from a number of claimant schemes and the criteria 
governing their selection. 

Please also state how timely implementation of such priority schemes is ensured. 
(b) Please supply a list of the schemes that have received priority and these 

pending similar consideration. 

8. (a) Please detail the policy implications/decisions that have emanated from 
the assessment and analys1s of the flood damage in the country as a whole or by regions 
made by various Committees and by the Planning Commission on their own. 

(b) Please furnish report(s) of the analysis and evaluation effected by the Planning 
Commission of the phenomenon of increasmg trend in damage figures observed in 
recent years despite the implementation of a number of flood protection measures. 

(c) Please indicate the machanism, if any, adopted by the Planning Commission 
for verifying the figures of damage-physical and monetary-which form important 
data in the formulatiOn of schemes in tha flood control sector. 

9. (a) Please supply details of perspective plan of flood control along with 
matching plans for soil conservation and afforestation m the catchment areas formulated 
by the Planning Commission. 

(b) Please indicate the present status of the preparation of integrated and com­
prehensive plans of flood control etc., to which attention has been drawn in the various 
Five Year Plans. 

10. Please furnish details of the quantitative assessment, basin wise, if any made, 
of availabilities and projected demands of water resources for planning their optimum 

utilisation. 

11. (a) Please furnish copies of criteria, if any, laid down for acceptance of the 
various categories of the schemes in the flood control sector as well as soil conserva­
tion/afforestation schemes in the upper catchments of Hood-prone rivers. 

(b) Please supply reports/guidelines, if any, issued for projects under the flood 
control sector sim1lar to the report entitled "Critena for Appraising the Feasibility of 
Irrigation Projects" issued by the Planning Conunission, 

(c) Please mention the rate of interest adopted presently for project appraisals. 

12. Please supply appraisal reports of some typical schemes in the flood control 
sector prepared in the Planning Comm1sswn. 

13. Please mention the procedure adopted for taking care of risks, uncertainties, 
price changes etc., during tne econonuc llle of proJects while working out their costs 
and benefits. 

14. Please state if comderation ha3 been given to the social costs and bene­
fits approach to schemes in tne llood control sector and, if so, please supply a note 
on the methodology and a11d applicauon WJtll an illustrative example. 

15. Please furnish reports of quantitative assessment made, if any, of the cost 
and benefits of sml conserv atwnf afforestation in relatwn to floods and sediments con­
trol effected by the Planning Commission. 

16 .. Please furnish a note detailing the patterns adopted in the various Plans for 
financing schemes for Hood control/protection, dramage, and soil conservation and 
afforestation in the catchment areas. 

17. The Third Plan had underlined the need for raising resources from the 
beneficiaries of flood control schemes m the form of betterment levy and flood cess. 
Please state the progress made therem and the actual resources raised upto-date from 
the beneficiaries in the vanous States. 
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QUESTIONNAIRE TO T.ll£ MINIST&Y OF Rll.ILWAYS 
(RAILWAY_BOARD) 

NoTE : (While furnishing the information in reply to the questions, the guidelines given in 
the Annexure may kindly be followed) 

2 · Please furnish six copies of the relevant Rail way Act or extracts thereof which 
lays do,;m the procedure for consultation with the State Gover~ents m regard to t~e 
alignment of railway lines, prOVISIOn of waterways at crossmgs of nvers, streams, _drams 
etc., and stipulates the liability of the Railways and the State Governments for bearmg of 
costs of later augmentation of waterways for bndges. 

1. Is there any manual or memorandum issued by the Railways which lays down 
the methodology for determining the. waterways for railway bndges across alluvial and 
other rivers? lf so, please supply siX cop1es of the same. 

2. (a) The Ministry of Railways had appointed the Khosla Committee _of Engi­
neers (1957) to examine mter alia the method of determmmg_ the maxl.Illum discharg:e 
for the design of waterways under bndges m different reg1ons of the country. . Th1s 
Committee had recommended the prov1s1on of waterways to. cater for the maxl.Illum 
discharge recorded for a period or not less than 50 years frequency determined from 
the recorded floods without causing undue afflux. ::itudies for evolving formulae !or 
the determination of design discharges were to be carried out under short-term and 
long-term plans for usa by the Railways anj other concerned organisations. 

Please furnish a note on the progress made so far in this regard. 
(b) Please supply a map to the scale of 1 to 1 million (larger scale if required) 

showing the zones1reg1ons and the formulae and the constants denved for each of the 
zones/regions under the short-term plan. What frequency flood do the constants 
evolved m the formulae correspond to ? Please also indicate whether these formulae 
have been evolved in co-ordinatipn with the Central Water Commission and other 
organisations concerned. 

(c) Please supply a similar map showing the formulae derived on the basis of the 
studies carried out so far under the long-term plan. 

4. (a) Taking into account the reco,nmendations of the Khosla Committee and 
the formulae developed for the different regions, have the Railways made review of 
the waterways of bridges ? 

(b) Please furnish a note giving the results of such a review, indicating the num· 
ber of bridges rev1ewed, number of bridges where waterways have been found in­
adequate and the number of bridges where the design discharge provided having 
been found excessive, it has been considered desirable to reduce tna waterway provid­
ed. The information may please be supplied for each zone/region mentioned in 
question 3. 

5. (a) Arising out of 4 above, please supply information in proforma 5.1 and 
5.2 regarding bridges (designed for discharges exceeding 3000 cumecs) where accord­
ing to rev1ew, waterways were found to be inadequate/excessive respectively. 

(b) In the cases of bridges reviewed and listed in proforma 5.1 and 5.2, have 
there been any subsequent complaints from the State Governments regarding distress 
caused to_ the areas upstream of the bridges on account of the design flood or the design 
H.F.L. bemg exceeded? If so, p~ease furnish information in proforma 5.3 and also a 
note for each of the bndges mdlCallng the reasons for the distress conditions, if analysed 
and action taken/proposed to be taken. 

6. (a) What are the measures taken to keep the waterways clear of silt and ob­
struction so that they are effective whenever the design flood occurs? 

. (b) Up to what distance upstream and downstream of the railway bridges do the 
Railways carry out surveys and mamtenance conservancy operauons? At what intervals 
of time are such surveys carried out ? 

7. (a) Are. there any specific areas (other than those mentioned in 5 aboYe) 
brought to the notice of the Railways by the State Governments where distress condi­
tions have been. experienced by flooding/drainage congestion due to inadequacy of 
waterway at a railway bndge, obstruction of drainage by the railway embankments, 
etc., and request made for providing additional waterways, new openings, etc.? 

(b) Please furnish information Statewise from 1966 onwards and the action 
taken thereon. 
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. (c) Plea~e also furnish a m?-P to the scale of 1 to 1 million showing the areas where 
'!iS tress cond1t10ns have been pomted out by the State Governments as well as the railway 
llnes and bndges in these areas. 

8. Have any cases been brought to the ·notice of the Railways by the State 
Gov~rnments of adverse effects caused by railway bridges in their vicinity by way of 
eroston, change of course of the river, etc. ? 

Please furnish information State wise from 1966 onwards and the action taken by 
the Railways. 

~· (a) Under the long-term plan, the Khosla Committee had recommended that 
the Ra1lways shoul~ arrange observation of discharges and hourly gauge records at 
selected _ra1lway bndges during floods. Please furnish in proforma 9 information of 
ob_servat1ons at such bridges. The location ofthese bridges may be shown on a map of 
su1table scale. 

. (b) Please furnish a note on the method of computation of flood discharge at these 
s1tes. 

10. (a) Are there any cases of discharge observation sites, where the design 
flood levels have been reached/exceeded at discharges lower than designed·? 

(b) If yes, please furnish, for each case, details like location, design and con· 
earned, discharges and flood levels, the reasons assessed for the phenomenon, and, 
remedial measures proposed. 

11. (a) Please furnish in proforma 11.1 the damage caused to the Railways in 
each zone from 1971 onwards and in proforma 11.2 the details of damage caused by 
major disruptions due to floodsjfailure of a railway affecting work. 

(b) Where there have been major disruptions due to breaches and washing 
away of bridges, have the reasons been investigated? If so, please furnish notes for 
each of the major disruptions. 

12. (a) Are the Technical Advisory Committees of the State Flood Control 
Boards and th!i Committaas of Engineers in the States adequate for effecting the necess­
ary co-ordination and ansuring that the works undertaken by one agency do not 
affect those of the others ? 

(b) Have there been any instances where flood protection works like embank­
ments, spurs, drainage channels, etc., and other works which might affect the Railways 
have been taken up oy the State Governments without consulting the Railways? If so, 
please list them Statewise mentioning the adverse effects, if any, the action taken by the 
Railways and the results thereof. 

13, Are matters relating to distress caused by inadequate waterways discussed 
at the meetings of the State Committees of Engineers ? How many times have these 
Committees met since April, 1971? Have these Committees helped in achieving the 
desired results ? 

Please furnish a note detailing the position Statewise; also comments/suggestions, 
if any, on the functioning of these Committees. 

14. (a) Based on the recommendations of the Ministers' Committee on Flood 
Control (1964), the then Ministry of Irrigation and Power had constituted Standing 
Committees with the Chairman, Central Water & Power Commission as Chauman and 
the representative of railways and the State Governments concerned as Members 
to settle disputes regarding the extent of additional waterways to be prov1ded and the 
sharing of costs. Have the Railways referred any such dis~utes to the Standing Com­
mittee since April, 1971? Have any of these been settled? 

Please furnish a note giving details Statewise mentioning the Railway Zone, the 
details of the desputes and the decisions. 

(b) Please also furnish details of outstanding disputes, if any. 

15. Is the present arrangement of the Standing Committee for the settlement of 
disputes regarding waterways with State Governmen~ sat1sfactory or do you cons1der 
any improvement necessary? If so, please state m what direction? 

16. (a) Are any rain gauges maintained by ~;he Railways? Please supply det~ 
for each region/zone (referred to m question 3) mdicaung the total number of ra m 
gauges in categories of ordinary and self-recording. 
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(b) Have they been set up in consultation with the India Meteorological Depart­
ment? Are they bemg inspected penod1cally by the India .Meteorological Department, 
and is the data recorded supplied to the India Meteorological Department for publica­
tion? 

17. Have the Railways got any system of their own for alerting the authorities 
in charge of Railway sectlons{bndges of the likely senous sttuatlons resultmg from floods/ 
failure of works upstream and passmg of such mformat10n to the. State Governments and 
other authorities? Is there similar arrangement of obtammg mformat10n on the flood 
situation from the State Governments and the India Meteorological Department by the 
Railways? Please furnish a note. 

18. Has a Co-ordinating and Planning Committee, as recommended by the Khosla 
Committee, been constituted for reviewing and publication of the studies carried out 
under the long-term plan? Have any of the studies, particulary those relating to the 
estimation of flood discharges in different river basins which will be of interest to the 
Flood Control Organisations also, been published? If so, please supply six copies of 
the same. 



PROFORMA 5.1 
RAILWAY BRIDGES WITH INADEQUATE WATERWAYS 

Sl. Climatic Railway River/Tribu- Location of State/district Date of Design dis- Waterway (clear width Status of augmenta- Remarks 
No. zone/region zone tary bridge review charge lion of waterway 

(No ...... Section) (cumecs) Previous Proposed 
after review Actual/ Anticipated 

date of completion 

1 2 3 4 5 6 7 8 9 10 !I 12 

Note : Waterway on the spill berms wherever provided may also be included in Cols. 9 &10. 

--CD 

PROFORMA S.Z 
RAILWAY BRIDGES WITH EXCESSIVE WATERWAYS 

Sl. Climatic Railway RiverJTribu- Location of Stale/district Date of review Design dis- Water way (clear width) Status of effecting Remarks 
No. zone/region zone tary bridge charge reduction in waterway 

(No ...... Section) (cumecs) 
Previous Proposed Actual/ Anticipated 

after review date of completion 

··---~-

1 2 3 4 5 6 1 8 9 10 !I 12 

Note : Waterway on the spill berms wherever provided may also be included in Cols. 9 & 10. 



Sl. 
No. 

1 

PROFORMA 5.3 
BRIDGES REVIEWED WHERE DISTRESS CONDITIONS HAVE BEEN POINTED OUT BY THE STATE GOVERNMENTS 

Railway River/tri- Location of Reference to Sl. No. in Design* flood Design HFL after re- Number of times, if Number of times, if Remarks 
zone butary bridge discharge !:. view (GTS) any, when the flood any, when flood level 

!No ......... Proforma Profomma after review discharge has exceed- has exceeded the 
';lection) l!.l 5.2 (cumecs) Upstream Down stream ed the design discha- design HFL since aug-

rge since augmen- mentation/reduction 
tationfreduction (give (glVe gauge (GTS) 
discharge, gauge discharge, date and 
(GTS), date and year) year) 

2 3 4 6 7 8 9 10 11 12 

*Please •tate in the Remarks column if !hi. Ia the 50-year or a higher observed flood. 

..... 
PROFORMA 9 ~ 

Railway Zone : 
GAUGE AND DISCHARGE SITES MAINTAINED BY THE RAILWAYS 

Sl. Name of Location State/ Catch- Nature of obser- Year of start Design flood Maximum :.i:::ximwn No. of times, No. of times, Remark 
No. the river of site district ment area vation of observations discharge of flood dis flood level if any, when if any when 

tributary (Brige in sq.lcm. 
dis-

the bridge charge re- (GTS) attain- the flood dis- flood level 
No .......... upto ob- gauge gauge dis- (cumecs) and corded after ed (wlth date) charge has has exceeded 
on Section servatlon charge charge design HFL start of obser- and corres- exceeded the the design 
......... etc.) site (GTS) vatlons (cu- ponding dis- design dis- HFL since 

mecs with charge in charge since 1960 (give 
date) and cor- cumecs 1960 (give gauge (GTS) 
responding discharge; discharge 
gauge (GTS) gauge (GTS) and date) 

and date) 

1 2 3 4 5 7 8 ll 10 11 12 13 14 15 
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PROFORMA 11.1 
Railway Zane 

DAMAGE CAUSED TO RAILWAYS DURING FLOODS/FAILURE OF UPSTREAM 
WORKS 

Year Total nwnber or Total nwnber or Cost or restora- Loss In earnings Totallo•s Remarks 

1 

11171 
1973 
1973 
1974 
19YS 
19!8 

Sl. 
No. 

1 

breaches brldge.o)rashed lion due to disrup­
tion away 

a 3 

( ........................ Re. lakhs ........................ ) 

4 15 6 r 

PROFORMA 11.2 
Railway Zone 1 

YEAR 1 

DAMAGE AND MAJOR DISRUPTION DUE TO FLOODS ON THE RAILWAYS 

Location or River/Tri- Nature or Cause or Period or Cost or Loss or Total loss Remarks 
disruption butary disruption damage disruption restora- rail"':ay 

basin (whether (floods/ with dates lion ear rungs 
due to failure of 
breaches or upstream 
damage/ works) 
washing 

( ............ Re. lakhs) ............... ) 

away or the 
brldgea) 

2 3 4 5 6 r 8 8 

LIST OF ITEMS ON WHICH INFORMATION IS REQUIRED FROM THE 
BORDER ROADS ORGANISATION 

10 

1. Please furnish a note indicating the frequency of designs flood, method of 
its computation and determination of the waterways' corresponding to this discharge 
in different regions of the country mentioningl also whether the State Governments 
are consulted while fixing the alignment of roads and the waterways of bridges. 

Please furnish two copies of the maps showing the different regions. 

2. Please furnish a note detailing the precautionary measures that are adop­
ted for reducing the occurrence of slips in ·roads and land slides in hillylterrain. 

3. Have any symposia/seminars been organised by your Organisation on 
the design of waterways, measures for stabilising the roads in the hilly terrain 
and reducing the occurrence of land slides? If so, please furnish two copies of the 
proceedings. 
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LIST OF ITEMS OF WHICH INFORMATION IS REQUIRED FROM THE 
GEOLOGICAL SURVEY OF INDIA 

1. Please furnish a map to a suitable scale s!lowi~g the areas liab_le to fre­
quent land slides in the catchments of _flood prone nvers m the country causmg chan­
ges in river courses and mcreasmg s1lt load. 

2. Has the Geological Survey o~ India maintaine~ a record of the occurence of 
major land slides and the report on their effects on the nver conditions? If so, please 
furnish a note and two copies of each relevant report. 

3. Has the Geological Suv:ey of India investigated or. been associated with the 
investigations of the causes of maJor land slides referred to m (2) above? If ~o, ple'!-se 
furnish a note giving the results of such mvestJgatJons and remedial act10n 
suggested/undertaken by the concerned authorities. Wherever available two copies of 
each of the relevant reports may please be furnished. 

4. Have any symposiafseminars been organised under the auspicies of the 
Geological Survey of I~dia on the occurence of land _slides? If so, please furnish two 
copies of the proceedmgs of such semmarsfsympoS!a. 

LIST OF ITEMS ON WHICH INFORMATION IS REQUIRED FROM THE 
SURVEY OF INDIA 

1. Please supply two copies of the Index map showing the areas where detailed 
surveys have been carried out and large scale maps prepared with contours particu­
larly in the plains of the flood prone rivers in the country, indicating the scale of such 
maps and the contour intervals. 

Please indicate whether such maps are available with the Survey of India. If not, 
the source from which such maps can be procurred may please be mentioned. 

2. Have the Survey of India any programme of carrying out detailed surveys of 
the areas in the country with the object of preparing large size maps with contours at 
close intervals? If so, please furnish a note indicating details of the proposal the scale 
of maps proposed, the contour intervals for flat and other areas, and the programme 
of Surveys and publication of maps. 

3. Demarcation of the flood zones in the flood plains of the various river basins 
is required for land use planning. It is considered desirable to have maps to the scale of 
1 in 15000 with contours at 30 em intervals for very flat areas and 60 em for other 
plain area has been roughly estimated as about 200 lakhs ha. 

In case the Survey of India have no programmes of their own referred to in 2 
above, please furnish a note indicating the time required for carrying out these surveys 
and prepanng the maps with the existing Organisation and probable cost. 

In case. the map~ are required to be ready by 1985, the nature of strengthening of 
the OrganJsatJOn requ1red may be mdicated and if such expansion is effected whether 
the Orgamsat10n so creat~d _will be required to be continued for the normal survey 
programme of the Orgamsat10n after the conclusion of this specific work. 
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APPENDIX IV 

PRESS NOTIFICATION INVITING SUGGESTIONS FROM THE PUBLIC 

PRESS NOTIFICATION 

RASHTRIYA BARH AYOG 
(NATIONAL FLOOD COMMISSION) 

NOTICE 

The Government of India have set up Rashtriya Barh Ayog (National Flood 
Commission) to, inter alia, make an evaluation of the benefits and effectiveness of flood 
control measures undertaken so far; evolve a comprehensive approach to the pro­
blem of floods keeping in view the need for optimum and multi-purpose utilisation of 
water resources and role of affonistation and Soil Conservation, suggest suitable land­
use in the flood plains ; make an analysis of costs and benefits and suggest criteria for 
taking up flood protection measures and means of mobilising resources therefor. 

The Ayog will welcome views/suggestions on the subject. The terms of referen­
ce of the Ayog will be supplied on request. The views/suggestions may be forwarded 
by 31st January 1978 to the Member-Secretary, Rashtriya Barh Ayog, Vigyan Bhavan 
Annexe, New Delhi-110011. 
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APPENDIX V 
QUESTIONNAIRE TO MEMBERS OF PARLIAMENT 

~ o 8/21/77-'Uoi(To~o 

~rol'~~ 

~t~~ ift~ attlftll 
~ Wf'l' ~. mtr:r ~. 

l'l1(11"11 an::;rr~ lfi'lT, ~ f~-110011 
~ 28 ~. 1978 

8 111"1f, 1899 

rnli 
~ ~U'<f ~ I!'IT 

q~. 
~l"zr il1l arr!l'1rr 'liT ~qmr 191 s li. il1l m~ur ::rnll'r '11 \3"W11r at'tt 'lifli'!lilf llil ~Tf ~ 
~ rn at'tt 1:~ ~ ~ iiTI: li ~'fi' ~ smrr<r ({m rn ~ f<;rQ; ~tiT 'ff lit I ill'TlrN ~ 
"f<AT"Uti f.riqf" 'liT ~ JI'Rr ~<=rr.r t I 

2. arrll'l1r am ifoT!l' • ..rr srr~ li. f<rf'l"f ~mr ~ q'VIT at'tt ~ 1fi1r w t 1 arr<r>it ~ {Ill~ 
'li'flf ,.1 fu~ 01vo '\~ fu4 l!1rrT 1 ~m. 1!.~ atf'AiT ~i! ~ ~ fu1:l: ~'fi' JI'~T -l<r.f. lliT 

f.ml ~3l'T t I 

To 

3. 3ffll'N 3fT'foliT 3lT'I!n: lfnt'IT llf<:" 3fT'!' 31 lfl'<i, 1978 all11:~ Jl'1iil<r.rT lliT ~ -llil' ~ lj)-f 

NO. 8(21)/77-RBA 
Government of India 
Rashutya Barh Ayog 

NATIONAL FLOOD COMMISSION 

II Floor, Vigyan Bhavan Annexa, 
Maulana Azad Road, New Delhi-110011. 

Dated January 28, 1978 

8 Magh, 1899 
Subject : Rashtriya Barh Ayog-Questionnaire to the Members of Parliament. 

All Members of Parliament 
The Rashtriya Barh Ayog was set up in 1976 to make an in-depth study of the 

approach and programme of flood control measures and for evolving a co-ordinated 
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approach to the problem. A copy of the Tenns of Reference to the Ayog is enclosed. 

2. In the course of its~work, the Ayog is seeking information and advice .from 
various sources. Advice from _you v:rould be of great :ralue to our work. I am accordmgly 
directed to enclose a Questionnaue for your advlCe. 

3. The Commission will be grateful if you would kindly reply to the Question­
naire by the 31st March, 1978. 

Encl : .A3 above. 

~l:f .... arr' an~ 
r""'*'<'q r~ 

Yours faithfully, 

(K. RAMESH- RAO) 
Member-Secretary 

1. 1954 ~ 'Sll~ ~ ~ ~ ~ ~!fT 'fiT ~T~r 'li'VI'T G"l'T ~ lliT 'fi+f rn ~ fm!; 
ar.r (l'li' ~'1 ii fm!; ~ :O'l'T!fT ~ <'TT'IlT ~<i ~T 1!ifllij'TS'Ii0f 1!iT' f<riilf<t> <: ~l:lT ~ ~ ii l!•l:fi<!;;f 'fi'VI'T I 

2. ~~ iiarl!iT w ~ ~ "'RT ~ li '3111RTu aqrjlff 3l'll'rfuiiG acil'a, il'a a'1T o~ ~cmft 
ll~ e:; . ~ «l!ro ~~<: ~ f.!lll'vr ~ ~;f <1~ 51'111'1' 1!iT f.n!R11T 1!iV1'T; aiR: ~<:T '3"l'T~trl!iT ~<~ 
iti!TI 

3, ~~ iiarl!iT <ta'T ~ ~ ~1, <:T'3111Ttt1, ~\'IT ~ft ~ f.!lll'vr G"l'T ;:;r.r-f'f'liT~T '!'<: at«l' 

a~~ f.!ll\ilir ~ ~" <rfl «l!ro if. ,r4 ii~ ~ ayi;:: m Wtr<: •n<f ~ ~ ~urtcr ~'IT, r~ 
f.lm'T m~T, tift "'~ ~.T. erA!r.,a ~ 1 

4, ~ oi <1"11 li i!\lT ~ ii~ lfffu 1!iT f~!f11f 1!iVI'T ay'\1: ~~ ~1 i!iT w <11fT'il1' ~ i!Tl ~m 
'G"l'T!fT 'fiT_~ ofliWl'lid I ~ I 

5. ;;r.t mm..tr ~ 3!ft~'lidll aJi;:: ~f!f ~lf!fm 'fiT atT'IQ4'1idl a'<T i!Tl f.r4'a11f li 'lfir ~<:~11f 
't'i ;m,"jq1!f 'liT 'll.firlliT 'liT 'liT ~ li <:li~ ~ ~ li i!fll!iT {11!B{r ~ fm!: ~l!i Olffll"'i' <tml'11f 3f'f'f1'IT 1 

s. i!Tl ~m ~~tr 'liT <'TT1fa ay)<: <'TT'IlTl!iT f<mllf1lf l!iW 1 

7. iilfl ~m ~!fT 'liT ~'iii~ iii fm!; 111'1-<mT <11'11: m fm!; ~m!il'fT 'fiT '¥fir ~ ~ ~m<r ~ I 
s. ¢-i 'fiT ~~-'!ill rn aTi<:: ~ :a~ li ~ ~ ~ <rfu m 'fiT ;::fi;c ~ <rrH·<r11f ~rli· 

'\.fir i ;af;m ':a'l~tl'tt ~ fm!: ftrmn.~ 'tim 1 • • • 

9. i!Tl ~m 'liflf1 iii <:li-<:lir<T lliT 'ldlfl'f ~'iT 'fiT ;;rr<r lfl'VI'T ay)<: m ~1:11<: m ~ f<"''l!; 
'G"l'T!fT 'fiT f«'fltf<QI 'tim 1 

1 o. <A <IIR ~1 if i!fl f.rlia1!f iii fm!; <r<ilfl'f ~~ a'1T ~1fO'iml{l!i O!f~'<T i!iT ~<1'\'!f.t;lr 
'tim a'1T ~ 'liT atrifmi' l[T WTRT 'liT ~ilfl'l ~ I i!fl f.rlia1!f if iil\l 'J.'I'f.!.lfl'f a'1T ~aT<r'fT, i!T~ ~ f'f'lz<f 
~ fm!; l!iTlf, ay)<: i!Tl ~m :a"'lT~tr 'liT ~m 'tim ar'R :a"fi!iT l!iT!f~ ef~llf<'ld ~· 1 J 

11. i!lllllfu' 1!iT f.niR1IT m oi <r<il~T'f a-.:~ 'fiT ;;rr<r 1!iVI'T <ll"R :att'if wn<: rn iii ~ ~ ro 1 

12. ~ a'1T i!Tl f.rlia1!f ~ mlfucr 31'4' mt-T liT~ 'fiT ;;ri'<r 'tim ay)<: 'Olf!f'ld' f~tf<qj ~ I 

NATIONAL FLOOD COMMISSION 
Terms of reference 

~ 

1. To rev:iew the flood protection measures undertaken since 1954 and -·to 
make an evaluation of the benefits and effectiveness of the measures undertaken so 
far with special reference to embankments in reducing the damage. 
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2. To identify the areas where a large number of zamindari and for unautho­
rised embankments bunds and spurs etc. exist ; to assess the effect of such construc­
tions on the flood ·problem; and suggest remedial measures. 

3. To identify the~areas where construction of roads, highways, railways etc. 
and other encroachments into drains have aggravated flood problems and to suggest 
measures for improvements including legislative action, if any. 

4. To analyse the damage caused by floods in recent years and to identify areas 
requiring immediate flood protection measures. 

5. To evolve a comprehensive approach to the problem of floods in the country 
keeping in view the need for optimum and multi-purpose utilisation of water resources 
as also the role of soil conservation and afforestation in flood control. 

6. To make an analysis of the cost and benefits of flood protection measures. 
7. To suggest criteria for taking up flood protection measures and means of 

mobilising resources therefor. 

8. To recommend proper land-use in the flood plains with a view to minimise 
damage and to ensue overall increase in agricultural production. 

9. To examine the existing arrangements for maintenance of flood protection 
works and recommend measures for improving the same. 

10. To review the existing administrative and organisational set up for flood 
control at the Centre and in the States and suggest improvements were. necessary; 
flood control to include flood forecasting and warning, flood fighting, formulation and 
implementation of flood protection measures. 

11. To examine the present procedure of assessing flood damage and suggest 
improvements. 

12. To examine any other matter related to floods and flood control and make 
suitabl~ recommendations. 

'UIS~l{ Gft~ aftlfftt 
~«~ «~ !fi f~tt Sl'fo'{l<I~T 

1. an'i'i 'U'>lf if <rTiJ ~r3l1 a-.:rr '3'1'!iT <:~r11 <i ~ f'liq rrq lJ.<:m :acrrq1 <i •nt I{' an'l't>r 
<ifA'!iT(t aT~ 3l'J.11if ~ an~n<: <r<: : 

( i) ~ij' iffiJ-srqur Ill~ 'liFrn i f;;r;r '!'<: ~ t<!Tif if.l 'liT 31T'l~ ~ ? 

( ii) ~ ~;;{1 if STT!f: 'liif-'11if ~ 31HIT i. ? 

('!>qlfT <raT11;. f'ti' 'f!fT <rti if ~ art<: 31.:r<rr <:T qql if ll;'li art-.;, <t'Tif qql if ll;'l\' art<:, qt'if qql 
if~ art<: 31¥:!'1'T ~ aictmr q<: ~ 31Tf i 1) 

(iii) 31T'f'i ~;;{ if 'liFT ij' il1l ~m '3'TT!f 3l'fi!P~ ~ i ? f'i;q ~q fi111lUI·'IiTifl 'liT fi{l:qf~ i i!l~ if 
anq 'f!fT lf,_<'!ft<liif rn i' I i"1llT :a~ \1T'l a¥:!T Sl'f<l'll."f SI'11'Tif, lift 'liif ~1, \3"iflfil ...rnlS 'lit 1 

2• 'f'<' or~1 'liT ~m f<RT<: ~ f.!; rrr<: 'l\'T 0111T<t a-.:rr ii'TiJ 31Ttmifif, ii'TC¥1 <i art<: ~T q;~~ <i<:T lfi\>f 
~ ~ m~"U' ~T<f i ar)<: iffiJ-llffi ~;;{1 if •n<¥ lJ.<:~r :aqrq1 i 3!11'1'1' II ~l!~a q]fll'll :am;:;r ~~><: 'lilf 
lf{'cil'l"f Sl''llif ~T ~ I 

~ll'T ~~ <rft if, lift "6'l<t ~), llf;;{W!'!i 31~~1 ~. f<rfin~S?: '3~(Uf ~gil; Oi'lof f<RT<: SI''R ~ I 

3. '!>"~'Iff il'<fT1t f'ti' 31rqi!1 ~ if 'lilt ''flft<:rUjq"U'~UI·<:T@' (R;ia" ~- ? 

lift ll_T, <IT '!>"l'!fT ~ ~~ '!'<: \3"if'liT '1\'Tliffit-:!'lim i artt if 3jq;f f<I"'T<: STiR: ~ I 

~if <r<:<ft-:~1 ~ ~ ;ii artt if a~rqi 'lilt lJ.O!l'f aT~ f<RT<: ll.T aT ~- <raT.f 'liT '!>"l'T 'lit 1 

4. if1l ~mf'Rrar-<:t!:TT :aqT!f 't>\>f ~ full; a~rq 'f>Frn 11i'I<:Q~1 3l~ ~2"1i'1 'l\'T lJ.O!l<t ro 'IT~i! ? 

5• f;;r;r <r<:"'t ~IW!1 'liT 31rq<r.r 'ii'Tif'!iT<:T ~. :aifif il'fiJ1 'liT ~ro q<: 'l\'T'l qr;f i ~ a{fqi 'f>Jf ~l'llif 
t1 <r) ~ ilmof 'liT ~T 'Iii' I 
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6• G:~ fi:IQto ~ 31nm: '1\ fili f.pr •rr'lll 'liT OIRf~ 'liT d ~. '>i'filiT ~a-1 'liT <'l'f'lt«~l 'liT ii~hi:f 
lfil:ifT f>Trnr I{ <rt~ or iff 'ifffil:~, !Ill u~~l 1l ~Uiffil' ~~l li ~ '3"l<ti\ 'liT il'\<'fT ~ f.t11; arfu~ 'frfur 

fori tfi i 1 a-qrf'l, 11 31fuf.rlrlr 3l'ltT i:flfi <'tTl]:_ if6.T fori qq i. I 

;;ql{Offl mrnr (f'liT ~a- <'tTl]:_ lfivr 'fiT f'lfu '11 <rrt li. 31rq'l1 w f<ro\ ~- ? 

7• il1l a- lNrfqo l[Tol .. r.r mr 1l t<~'lllflle+l'll qfufiff"llfi" lll~ '~>T ;;rmT i·, wfilllij '~torT lim a- qm 

tm ~ fili ~ mr llllT~= if~ 3lmT i. OJ~ m '!'fturllr~q ~f.r l[m~ ~ ~~ ~fl' ~ <t1 ii'T'I~ f.t. 
#lffif mr 11· '!'fli'll<: ~r « w:m 'liT '~>~ ;;q~~ 'fli:T 'liT ;;rr fl'lfii:f), '>i'f ~l ~ >;fRm f'l'lfirnre+~<ti lffu­
f<~fulfi" l[TcrT i. 1 ~« 6lfTi'f 1f -.:11rii ~11; OJ~ m 'liT "lLiffilf rn 'liT'\~ « w 31rq ll·~ ll"Ti'fii f fili ~<:f!ffif 
a"'f1 31\flffil' ~-ll<i'll llf~l ~ ~-e:rorl '11 f.r"l~ am 'lf"' ~qq)'l 'liT~ filM GJ[i'ff 'iff~ll ? 

s. 'fliT a,m fflf\ 11· ifTl W:e:Tr "3"1TIIT ~ 3lfliTGfi'f ~ 'li~ if' Gfi'fm 'liT ~~~Trr f.tll"T >;f[i'ff 'iff~q ? 
IlK ~. i:I'T ~ll"T arm( fil; ~ ~ lllfif\ filill1" >i!T ~m ~ I 

s. w 31rq;i f'i'iff\ 1i ifTl w:m lfiflil '11 w-<:liTCf '11 fulf Gfi'fm <tiT ~Trr f.tqT ;;rTi'ff 'iff~q ? qf~ 
{t, 9') ~ll"T arm( fil; ~ ~ ll'I>T\ filill1" ;;rT fl'lfim ~ I 

to. 'fll"T 31TG't1 m if" if~-liq"<lf ~T ~fu;;l if' 'lilt lllwfu>t; ~. SJT.r', iffor 3l'l"'IT mor 3lfR ~ ? IIR 

{f, 9') '!i'IIIT arm( fil; ~<I <1~11 W~ f.i;~ ;;qq)q ·ll <'ffliT >i!T -q;:r ~ ? 'fliT ~- iff' >ii"'' '11 f<'f11; 31'11:T& 

ifu;ff '11 ~ !l ~qq)1r if 01rii 'liT '(Gfml ~ a-qr ~ ~iwr '11 ii~ :a-i i« ~qqf'l if <'ffll"T GTTq ? 

11. ~ ~f;rn filill1" 'lifT ~ fil; '!if f'l"f'fT '1\ >ii<'ff.r'lim l!urrf.rl:fl ~ 31~"!' gll; i·, f.!;;« 
Gf<'f i 1!.~ ll~ 1l iiTUT 'l¥<rT ~OJ~ qhurni~q if~ ~r li'TR lf.'l un:ur 'll<: .raT ~ 1 ~« 31fu;t;~l 
'fiT m'l"llf ~ f<;rQ; 3lf'l f.iii'f llliffif.r'li 3l'l"'ll <hrrf.r'fi '3"lT!fT '!1 ~SJT'I' ~ 'IT~if ? 

12. l!Tif: ~ 'tiil:f >i!Tm ~ fil; 'fKifT <i 31T'IT~-Ii~) if. if'f-lf>el~ a'l"T ~i:ft-p;or! 'liT i;<.O';ii •t~ if; 

~ il'!l<l~ li'TR ~ UT{UI' 'll<: <:li:T ~ I 'fll"T 31rq ~~ f'i'iff\ ij- mp:ra i ? 

IlK ~. aT~« ff'l"f<f ll wm <'inl i f\'f11; 31rq f.iii'f lllil'IQrfu!; '3'lflfT'fif '};ID'i ~if ? 

13. ii~T i 31Tli i «"'ll i:f~ ~'f'liT 31<lf&, llTfu lliT ~~Tar~ 31rqi ~orr !l '311~ >;fr;f <miT '!ifl'<'fT 

'fiT >iif'flfiT~ i 31TUT<: '1\, 'fliT 31rq if~-ll'l"'l' Iff~ ll ~ ilTfu 'liT •lfiffilf <ti"<:ii OJ~ ~ \1('l~i'f if <rfu 

'll<:ii iii fri 3l'lm >i!Tii <miT 'li«<'fT <tiT '311Tii ~ ll~'l OJ~ <f~q'li ~f1t-~qq11f i if~ !l 'llT 'liT~ ~ 
ro 'if1Q(f {. ? 

u. w 3lT'I 31q;f fli~ If. il1l w:m ~qrq) i w-WT<r <?. err~ li "'~ ~urT arT\ '};UT\ 'll<:ii i 
f.rq; ljm'l ~ 'IT~ f ? 

1s. '!i'~li'T 3l'lif Ilia- i ii~ ~Ti'f, ~'l"fT 'liT fi!;qr forfu a'l"r lT~<: 'liT ~il~'l"T i iilt ~ aJ'Iii 
fflf\ OJ"t\ ljm"if, li'R iii~ l[T, q:)f;;Jq I -

16. •'f'I"'HT?f f<l"fq)" ij- ~Fu<r 31i'lf ~'I !i'R 'lilt li.T. ~'liT ~T 'Iii 1 

NATIONAL FLOOD COMMISSION 

Questionnaire to the Members of Parliament 

1. Based on your knowledge and experience of flood problems and protection 
measures undertaken m your State : 

(i) What are the flood prone areas needing urgent attention ? 
(ii) How. oft~n. have these areas been subjected to floods ? (Please say 

whether 1t 1s annual, or. once m two years, once in three years, once in 
five years or at what mtervals). 

(ill) What are the flood protection measures adopted in your area ? What is 
your assessment regarding the performance of the works undertaken? 
Please state, the benefits and adverse effects, if any . 

. 2: There_ is some impression that deposition of silt and flood inundation are 
benefiClal for ralSmg good crops after floods and that the overall annual production in 

ceded areas 1s r.ot sJgmf.cantly affected m tie sbsence of flood protection measures. 
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Please state your views on the above, quoting specific examples with quantita­
tive figures, if possible. 

area. 
3. Please state if there are any zamindari;test-relief embankments in your 

If so, please state your views on their effectiveness on the flood proolem. 
Please state if you have suggestions and views on the future of these embankments 

4. What criteria and factors would you suggest for consideration for taking up 
flood protection/anti-erosion measures? 

5. Please state if you have any suggestions regarding the approach to the pro­
blem of floods in the river basins with which you are acquamted. 

6. On the principle that beneficiaries should beartshare costs of benefits provi­
ded, Acts have been passed in certain States for recovery of flood cess in protected 
areas. These Acts have not, however, been implemented so far. 

What are your views on the above mentioned principle and the method of imple­
mentation thereof? 

7. Developmental activities are undertaken in the flood plains even though it 
is well known that the areas are susceptible to frequent flooding and consequent da­
mage. Increased developmental activities also take place in the protected areas inspite 
of the fact that no protection can be provided against all magnitudes of flood. In view of 
this and in order to minimise damage, do you think that regulation of land use in the pro­
tected as well as un-protected flood-prone areas should be adopted by flcod-plain 
zoning? 

8. Do you think that the public should be associated with the planning of flood 
protection measures? If yes, please state the manner in which this could be done, 

9. Do you think the public should be associated with the maintenance of flood 
protection works ? If yes, please state the manner in which this could be done. 

10. Are there any natural depressions, jheels, beels, tals etc., in the flood-prone 
river basins in your area? If so, please state the use they are being put to at present 
and whether there is scope for utilising them as detention basins of flood waters and 
how to deal with them after the flood season? 

11. It is reported that encroachments into drainages have taken place at several 
locations which obstruct the free flow of water and aggravate flood problem. What 
administrative and/or legislative mesures would you suggest for preventing such 
encroachments ? 

12. It is generally stated that flood problem is being aggravated due to d~fores­
tation and sh1ftmg cull!vatwn m the catchment areas of nvers. Do you agree With th1s 
view? 

If yes, what practical measures would you suggest for amelioration of the 
situation? 

13. Based on the knowledge of the time of occurrance and duration of floods, 
extent of damage and the type of crops grown in your areas, have you any suggestions 
on the crops and the cropping pattern as also the alternate land use which could be adop­
ted in minimising flood damage and increasing agricultural_production in flood-prona 
areas? 

14. Have you any observations on the maintenance of flood protection measures 
in your area and suggestions for improvements ? 

15. Please give your views and suggestions, if any, on the functioning of flood 
forecasting, warning and dissemination system, in your area. 

16. Other suggestions, if any, relating to the Terms of Reference. 
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APPENDIX Vl 

STATE:tv'!ENT REGARDING FLOODS IN THE COUNTRY, LAID:ON THE 
TABLES OF BOTH HOUSES OF PARLIA:tv'!ENT, BY SHRI GULZARILAL 
NANDA, MINISTER FOR PLANNING AND IRRIGATION AND POWER, 

ON SEPTEMPTER 3, 1954. 

I. THE PROBLEM OF FLOODS 

To study the situation created by the Floods in the North Eastern regions of the 
country, I flew over the affected areas and took the opportunity of discussing the vari­
ous aspects of the problem with the Chief Ministers and Officials of the States concerned, 
namely, U.P., Bihar, West Bengal and Assam. I was accompanied by the Technical ex­
perts of the Central Government. 

2. Vast stretches of land submerged under water, numerous habitations 
nearly buried under silt, roads, bridges and railway lines torn to pieces-this was the 
spectacle of devastation which the eyes encountered for hours together. It brought to 
the mind the human tragedy of large masses of people struggling to escape with their 
lives, uprooted from their hearths and homes and reduced to utter misery and destitu­
tion. This has been happening again and again over large parts of the country. This 
year's floods are stated to the worst over a long period. 

3. After this overwhelming experience the feeling is natural that, however 
important our other pre-occupations may be, the most urgent task before us 
now is to save the people from these horrors. I have also come back with the sense of 
assurance that this can be done. 

II. FLOOD SITUATION 

(a) 1954 Floods 

4. An examination of gauges (Appendix I) and the rainfall records for above 
30 years for stations for which information is available does not establish the fact that the 
1954 flood is altogether exceptional, barring the case of Kosi and a few other rivers. 
What is exceptional about 1954, however, is that the floods in all the northern rivers of the 
country seem to have occurred more or less at the same time this year creating an 
unprecedented situation in point of duration, extent and intensity. On some of the rivers 
very heavy floods were experienced more than once. Various meteorological factors 
during the last 10 days of July and again at the end of August combined to cause heavy 
rainfall over and near the entire stretch of the eastem Himalayas, resulting in an 
excessive spilling of the tributaries of the Ganga and the Brahmputra. 

5. According to the reports so far received, the total area encompassed by 
floods exceeds 25,650 sq. miles. Nearly 94 lakh people have been affected. 226 
lives have been lost. More than 7,200 cattle have perished. It has been reckoned that 
crops have suffered damage over an area of about 132 lakh acres, valued approxima­
tely at Rs. 38 crores. Several towns situated on the banks of rivers are threatened 
with severe erosion. No comprehensive estimate has yet been made of the total number 
of houses that have collapsed on account of floods. The number of houses damaged 
or destroyed as so far reported by Assam, Bihar and U.P. is 50,000. In West Bengal, 
many thousand houses have been damaged or destroyed. Destruction of property in 
Assam has been roughly valued at Rs. 1.39 crores. Estimated value of property lost in 
Bihar, West Bengal and U.P., is not readily available. Loss on account of damage 
to roads, railways and bridges in Assam is estimated at Rs. 85 lakhs. In West Bengal, 
damage to communications runs into crores of rupees. Reports from Bihar and U.P. 
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are still awaited. The extent to which communications have been disrupted this time 
exceeds all past experience. 

6. As known so far the position of the various States, chiefly involved in the 
floods this year may be seen from the following table 

Name or 
State 

1 

Assam 

Bihar 

West 
Bengal 

U.P. 

Area affec- Damage Damage to Damage to 
Communica­
tion 

ted to crops property 

2 

12,000 sq. 
miles 

10,000 lq. 
miles 

Three floods 1 

First flood 
54 sq. miles 

3 

Over 
Rs. 9 
crores 

4 

Rs. 138.52 
lakhs 

5 

Rs. 85 lakhs 

*Over 32 t About 40,000 Figures not 
lakh houses available 
acre• damaged or 

destroyed 

Many thou- Damage runs 
sand houses Into crores 

2nd flood Rs. 7. 5 have been or rupees. 
900 sq. miles crores 

3rd flood 
1000 sq. miles 

17 lakh acres 
(2660 sq. 
miles) 

••Exten­
sive da­
mage to 
crops 

damaged or 
destroyed. 

Over 8000 
houses 
damaged. 

Figures not 
available, 

· (b) Earlier floods 

Loss of Loss of 
hwnan cattle 
life 

Remarks 

6 7 8 

17 3094 

42 *608 *Complete re-

142 1500 

25 2000 

port not 
available. 

fFinal figures 
are likely to 
be much hi­
gher. 

**Floods still 
continuing, 

7. I asked the States of Assam, Bihar, West Bengal and U.P. to report the 
figures of the area affected as also the extent of damage to life and propety during the 
last 5 years. The information received from them is given in Appendix II. It will be 
seen that in Assam, during the last 5 years, there have been four heavy floods-two 
covering extensive areas and the other two same what restricted in extent while in 
1953 the floods were of a mild nature. In Bihar during the last 5 years, there have been 
two severe floods and two mild ones while 1951 was a normal year. In U.P. there have 
been three heavy floods and one mild one during that last five years. 1951 was a 
normal year when there were no floods in U.P. In West Bengal there were three 
heavy floods out of which two were restricted in extent and one ie., of the current 
year was exceptional both in the severity and extent of flooding. In addition there were 
mild flood in 1951 and 1953. 

8. Last year there were heavy floods in the Godavari in the South when a dis­
charge of 2.8 million cusecs was recorded over Dhowlaiswaram weir; This flood 

·over-topped and eroded flood banks and caused a good deal of havoc to the Rajhamun­
dri town and the delta areas. The town was inundated and a number of houses colla­
plied. There was heavy loss of cattle and other moveable property amounting to 
several crores of rupees. Both telephone and telegraphic services were completely 
dislocated •. 

9. Floods were experienced in July 1948 and September 1950 in the Kashmir 
Valley. During both floods, a number of breaches occurred in the embankments on the 
left side causing heavy damage to the standing crops, roads, buildings and other pro· 
perty. The floods in 1953 were of medium intensity, 
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m. RELIEF MEASURES UNDERTAKEN 

10. _The follo~ing ~gures reflect the extent of action taken by various State Gov­
ernments m connection w1th the floods this year : 

Gratuitous Agricul- Test Relief Rehabilita-
Relief (Rs. !ural loans \Rs. in lion & Total (R.s. 

State in lakhs) (Rs. in akhs) housebuild- in lakhs) 
lakhs) ing grants 

& loans 
(R.s. 
lakhs) 

in 

Allsam 13.50 30.00 10.00 30.00 83.50 
Bihar *175.00, ++240.00 415.00 

+West Bengal 5.67 233.80 4.13 2.52 46.12 
U. P. 2.20 ••25.00 2.70 29.90 

196.37 328.80 16.82 32.52 574.51 

*This amount includes schemes for providing employment and other similar measures. 
++This includes agricultural and other types of loans. 

+Figure• given do not include rice doles, garments, cloth, blankets milk powder, medicines, eto., 
distributed to the affected persons. 

'!!~ Talcavi loans. 

11. In the previous years (1950-1953) the total cost of relief measures in 
these States as follows : 

State 

Assam • 
Bihar 
West Bengal • • 
U. P. • 

Gratuitous Agricultural 
relief and and Takavi Test relief 
Governor's Loans (Rs. (Rs. in 
Relief fund in lakhs) lakhs) 
(Rs. in 
lalchs) 

21.9 45.3 
527.0 1141.0 

••4.54 
7.16 91.0 6.40 

560.60 1277.3 6.40 

Rehabilita­
tion and 
house-build­
ing loans 
and grants 
(R.s. in 
lalchs) 

Total 

67.2 
1668.0 

4.54 
104.56 

1844.30 

**Figures for 1950, 1951 and 1953 have not been furnished by the State Government. 

12. Central Assistance (in 1954): The following statement indicates the Central 
Assistance already sanctioned/under consideration in connection with the current 
year's floods (position as on September 1954). 

State 

1 

Assam 

Bihar • • 

Required 

For repairs to 
roads, embank- Gratuitous Relief and Takavi 
ments and build- Test relief (Rs. lalchs) 
ings (R.s. lakhs) 

2 3 4 

85.06 

• • Reimbursement of 
75% of expendi­
ture on relief 
schemes. 

Full expenditure incurred 
by State Government to 
stave off famine conditions 
caused by floods, and reim­
bursement of expenditure 
incurred on relief work last 
year. 

Assistance given 

B 

Under consideration 

SO% of contribution 
for first two crorea 
of expenditure and 
75% contribution 
in excess of Rs. 2 
crorea. 
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1 2 3 

We3t Bengal 100.00 25.00 

U.P .• 30.00* 

*50% as subsidy and 50% as loan. 

IV NATURE OF PROBLEM 

4 

21.30* 

5 

AJJ grant, half the 
cost of (i) rgratuitose 
relief and (ii) re­
buliding of houses 
by poor people in 
affected areas subjet 
to a ceiling of Rs. 2. S 
lakhs as Central share 
for each item. Af 
loan, half the cost of 
relief work subject 
to a ceiling of Rs. 7. S 
lakhs. 

13. The rivers of India are broadly divisible into three types 
(1) Peninsular; 
(2) Central Indian ; and 
(3) Himalayan. 

14. Floods in Peninsular rivers like the Cauvery and the Krishna are caused by 
heavy rainfall in the Western Ghats. Such occasions, however, are. not frE!quent. The 
floods in the Cauvery are controlled to a great extent by the KnshnaraJasagar and 
Mettur reservoirs. flood embankments in the Krishna Delta afford reasonable pro­
tection to that area. 

15. Floods occur more frquently in the Central Indian rivers like Tapi, Nar­
mada, Godavari (major portion), Chambal, Mahanadi and Demodar. These are caused 
by heavy precipitation of rainfall in the Western Ghats,. Madhya Pradesh and Chota 
Nagpur. 

16. The Himalayan rivers stand out as a separate class, the occurrence of floods 
in them is almost an annual phenomenon. The factors responsible for·the destructive 
floods in these rivers are (a) heavy rainfall in the Himalayas (b) steep slopes of the 
rivers before they debouch into the plains, and (c) absence of easy out-fall facilities. 
Most of the Himalayan rivers drain themselves either into the Ganga or the Brahma­
putra; and when these two mighty rivers are themselves in high floods the effective 
discharge of the waters of the swollen tributaries is not possible. Uncontrolled rivers 
tend to form numerous channels and extend their area of inundation. The flood prob­
lem, particularly in the North, has been aggravated by the fact that with the increasing 
pressure of population the areas liable to floods have been occupied for a:Jricultural 
purposes. 

17. The effect of earthquakes in increasing the volume of floods has not been 
fully established but there is evidence to show that the 1934. earthquake in Bihar 
has caused subsidence evan up to 4ft. in the middle portions of North Bihar. In Assam, 
it is stated that the earthquake of 1950, as a result of extensive hill slides in the cat­
chments of the Brahmaputra and its north-eastern tributaries, the beds of these rivers 
have got silted up in varying degrees. It is also alleged that the road and railway 
embankments built across the drainage lines on both banks of the Brahmaputra hold 
up the flood waters in many areas,. causing local flooding and aggravating the flood 
damage to crops in low areas. It is therefore, imp:Jrtant that complete examination be 
made of the carrying capacity of the waterways in these embankments. 

18. On some of the rivers the situation has been further aggravated by defores­
tation in the upper catchments causing soil erosion and increase in silt content of the ri­
vers. Silt in the rivers does not generally cause trouble unless it is in very large quan­
tities or is of coarse type. When the river carries an appreciable 'C{Ual'ltity 'Of coarse 
silt, instability of its regtme occurs, especially if the slope of the bed gets flatter. This 
results in a lateral mo~ement of the river which can cause good deal of damage. Of the 
Himalayan rivers whtch cause floods, Kosi and Teesta are noted for this dangerous 
tendency. Except for the Kosi there are hardly any surveys showing the changes in 
the courses and the bed levels of the rivers. 
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19. Flood inundation this year has been· extensive in the State of U.P., Bihar, 
West Bengal and Assam. 

20. Uttar Pradesh :-The most severely affected districts of Uttar Pradesh are 
in th~ eastern part. The rivers which cause damage in this area are the Gogra and the 
Rapti .. The former submerges an area of 3,000 sq. miles and the latter about 1,200 
sg. miles normally every year. Inundation also occurs, as in the current year, near the 
confluence of the Ganga and the Ram Ganga and also in the upper rea ches of Bari 
Gandak (Narayani). · 

21. Bihar :-Practically the whole of North Bihar is liable to submersion during 
floods. The inundated areas can be broadly divided into three zones Western (6,000 
sq. miles), Central (Kosi portion) 2,380 sq. miles and Eastern (1,690 sq. miles). 
The rivers causing spill in the Western zone are nearly 50 of which 10 are of medium 
size and three big size, these last being Bur hi Gandak, Bagmati and Kamla. The nume­
rous streams are spaced 2 to 4 miles apart. This area exhibits considerable similarity 
to the Huai basin in China. 

Gandak :-Against the highest known discharge of 7,00,000 cusecs, this 
year's flood registered 6.5'lakhs cusecs. The main embankments remained.in tact. 
Some areas within the loops were however flooded. 

Bagmati :-The spill channels emanating from these rivers such as the Suqia, 
Sugia Pardesia, Hiraman etc. caused considerable flooding in the Bagmati Basin. The 
spill of the river Bagmati on both banks in Nepal Tarai caused considerable flooding 
north of Darbhanga-Narkatiaganj railway line. The spill on the left bank combined with 
the Lakhandei spill caused considerable havoc in and around Sitamarhi sub-division. 
Sitamarhi town ring bund was over topped. 

Burhi Gandak :-The river was in high floods and there was considerable in­
undation in the valley. 

Kamla :-This river was also in high floods and caused considerable damage in 
Madhubani and Benipatti areas. The level at Jayanagar is reported to have gone 2 ft. 
higher than last year's highest level. 

Kosi :-The central portion of Bihar is traversed by the Kosi and is the most devas­
tated portion of North Bihar. The present Kosi scheme (1953) will enable considerable 
control of the river. Recent July flood of 6.5lakh cusecs has not shown any features which 
necessitate a change in the scheme. Since the inspection of the area in the third week of 
August 1954, further unprecedented floods of over Blakhs cusecs intensity have occur­
red. While this high level water would have spread across a larger area, it is not likely 
to warrant any material alterations to the 1953 scheme. 

22. West Bengal :-Three successive high floods were experienced this year, 
first in mid June, second at the end of July and the third at the end of August. Of the 
many rivers causing destruction and havoc in North Bengal Teesta and the Torsa 
stand out prominently. of these the first is the more difficult to tackle as it has a tendency 
like the Kosi to change its course. 

Jalpaiguri and Cooch Behar districts and parts of Darjeeling district were affec­
ted. The Assam Rail Link and the National Highway were breached. Cooch Behar was 
completely isol?-ted fo(several'days.:several town(have~alrady~suffered erosion and 
the threat contmues. 

23. Assam :-Assam"'!has'!a-targe -number of rivers'~'running'!'from the hills to 
Brahmaputra. Extensive areas on"both banks of the Brahmaputra were flooded. Heavy 
erosion has occurred at Palasbari and.Dibrugarh.rA number of villages north'.of Kam-· 
rur.. Goalpara and North Lakhimpur-have'"been~affected. Areas-around:Saidya and' 
Saikhwaghat were under heavy inundation. 

The damage caused by the floods in Brahmputra was aggravated by the fact 
that many of its major tributaries were in high spate at the same time. 

24. jammu & Kashmir :- For a fortnight, during May 1954,. the Wular lev~l 
rose considerably due to Pohru floods and submerged some cultivated lands. ThiS 
would necessitate reconsideration of the proposal for diversion of the Pohru torrent 
into the Wular Lake. 

lQ-23 DNFC ND/80 
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V· ACTION TAKEN SO FAR 

25. Although floods hav~ bee~ causing serious damage to prop~rty and inflic­
ting terrible hardships on the inhabitants of certam States, no sy~tem<l;tic attempt has 
been made so far to devise adeguate me!iSures for flood protection . m the areas so 
affected. Each time a heavy flood is expenenced 1t has been the practice .fo~ the States 
to meet the situation by the adoption of such emergency measu~~s as rem!SSI<?ns ofland 
revenue, grant of loans, gratuitious relief e.tc. des1~ed to m1hga.te hardship. Flood 
committees have also been appointed from time to time by the vanous States, but their 
recommendations have, for the most part, remained a dead letter. In Assam committees 
were appointed in 1929, 1934 .. 1947 an<l: 1950 and they. sugg~sted the collecti_on of 
hy drological and other data. Bihar appomted t~o committees. m 1926. But few, .If any, 
of the recommendations were carried out. Very little ~as done m W, est ~en gal to imple­
ment the recommendations of a flood comm~ttee wh1ch was appomted m 1922. It must 
be pointed out that all such committees v:rere greatly J?.andicapped in their investiga­
tions for want of basic information regardmg the behav10ur of nvers. Unfortunately the 
recommendations of successive committees for the collection of hydrological data were 
not followed up effectively. 

26. After the attainment of Independence greater attention has been paid to flood 
control measures. The multi-purpose development of the Damodar, the Mahanadi and 
the Kosi, three of the most destructive rivers in the country will, after the completion 
of the projects now under way, provide substantial protection from floods in the areas 
they have been devastating hitherto. The Bhakra Dam on the Sutlej, the Matatila Dam 
on the Betwa, the Rihand Dam on the Rihand, a tributary of the Sone, the Gandhi 
Sagar Dam on the Chambal, are multi-purpose in conception and although flood control 
was not the dominant consideration, the areas through which the flow will be protected 
tc a large extent from floods. 

27. A Scheme for the control of floods in the Kashmir Valley has recently been 
worked out with the assistance of the Central Water and Power Commission. The main 
features of the scheme are : 

(1) Construction of a supplementary channel to divert 50 per cent of the 
peak floods from the Jhelum ; 

(2) Improvement of the remaining out-fall channel taking off from the Wular 
Lake; and 

(3) Strengthening of the Jhelum bunds in the entire reach. 

28. To obtain data as a preliminary step to drawing up of schemes, Investi­
gation Circles have been opened in Assam and Bihar at the instance of the Central 
Government. U.P. Government has set up a Special Investigation Division. Investigations 
are also in progress in connection with multipurpose schemes with flood control as 
one of their objectives in the Tapi and Narmada Valleys. 

VI. LINES OF REMEDIAL ACTION 

29. It is possible to have recourse to the following measures of protection and 
flood control 

1. Embankments were feasible to keep the flood out of areas which are 
otherwise subject to inundation. 

2. Storage reservoirs, preferably on the tributaries. 
3. Detention basins where the excess of flood water may be stored for a 

short time. 
4. Diversion of the water of one river into the other. 
5. Increasing the slope of the river by cutting down loops. 
6. Dredging and channelling portions of the river where waterway has been 

reduced due to silting. 

Besides these, s_ome other measures like revetments and spurs will be necessary 
tc;> safeguard a~y. particular toV0 exposed to the danger of being eroded. After collec­
tiOn of the reqms1te data, the ch01ce of a appropriate method or combination of methods 
can J?e made. Hydraulic model tests will also be conducted for indications of proper 
solutions. 

The p~epar?tion of a balanced scheme for a river basin is an extremely 
complex engmeermg, economic and social problem. All the known devices must be 
carefully ~ons1dered and SUitable combinations selected for each river basin, 
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SPECIFIC 
. 30. As investigations proceed and data accumulate, the specific measures appro­

pnate to ea~h case w1ll be formulated. What at the moment appears to be feasible 
for fealmg w1th the flood problem in the different States is as stated below : 
Uttar Pradesh 

31. As. the main problem is due to spilling and inundation, the State Engineers 
feel that a smtable remedy would be the construction of embankments on either side 
of the rivers so as to restrict the flooded area from an average of 10 miles width or 
so to about I! to 2 mlles for normal flood discharges. Other suggestions are : 

Bihar 

(I) to improve the slope of the river by cutting out loops and unnecessary 
bends so as to increase its silt carrying capacity, 

(2) to divert a portion of high peak flood discharge of one river into 
another by means of diversion channels and regulators where possible, 

(3) to provide silt catching basins at the points where a high silt-carrying 
tributary meets the main river, 

(4) to dredge portions of the rivers where waterway has been conside­
rably reduced due to silting. 

To the above measures must be added the possibility of detention reservoirs, 

32. North Bihar is a big inland depression which, if left to itself, would built up in 
course of time by river action. Owing to the pressure of population, however, these 
areas have been exensively cultivated necessitating measures for flood protection. 
The Gandak plain has already been protected by embankments. A scheme for the 
Kosi area, consisting of embankments and diversion of part of flood waters is ready 
for constn.J.ction immediately after the flood season. 

33. For the areas between the Gandak and the Kosi a combination of embank­
ments and storage reservoirs on the upper catchments may be necessary. Further 
consideration should also be given to the possiblity of diverting some water from 
Bagmati into Bur hi Gandak. There are possibilities of using some natural depressions 
as emergency flood detention basins. The congestion of flood below Jhamta will be 
relieved to a certain extent by the construction of medium reservoirs in the upper 
reaches. 

West Bengal 
34. Basic information regarding the behaviour of the Teesta and the Torsa which. 

cause most of the destruction in this area in North Bengal has not yet been collected 
Some of the data relating to these rivers will have to be collected in the upper catchment 
area, outside India, Short-term schemes for the protection of Jalpaiguri, Siliguri, Gooch­
Behar, Alipurduar and Mathabhanga towns are an immediate necessity. 

Assam 
35. Immediate short-term measures are necessary to protect Dibrugarh and 

Palasbari which are in danger of being wiped out. Revetment work at Dibrugarh is in 
progress and the portion completed has ..yithstood the recent heavy floods. Proposals _are 
being worked out to ensure that the enhre programme of revetment designed to g1ve 
complete protection to the town will be comp_leted in the shortest possible time. A si­
milar revetment for the protectiOn of Palasbar1 town Will also be necessary. An eshmate 
for this work has already been prepared. Certain areas in Brahmaputra valley can be 
protected against floods by the system of embankments. It would probably be necessary 
to construct storage reservoirs of small streams in their upper catchments. 

Jammu & Kashimr 
36. A scheme for 'Flood control and reclamation of the Kashmir Valley, has been 

worked out. At present a ~0 ft. wide pilot channel along the cent_re line of. ~he 
supplementary channel is bemg dug. It ~111 so.on be made 100 ft. w1~e. In add1l!on 
to this, strengthening of the Jhelum bunds 1s also m P.rogress .. The target 1s to complete 
the entire scheme by the spring of 1957. Efforts..: are tbemg made to complete the 
work earlier. 

VII. INVESTIGATIONS AND DATA 

37. Floods !Ire causing damage not only in India but _also in our neighbouring 
countries like Nepal, Sikkim and Bhutan. Large areas are bemg eroded and i! proper 
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soil conservation measures are not taken i~ time, larg~ tracts _will become un-inhabita­
bl Collection of rainfall and other hydrauliC data of nvers WI~ greatly help all concer­
ne~ to devise measures to avoid erosion of land and destruction due to floods. 

38. An indication of the minimum data. required for ~he preparation of an ov~rall 
plan is given in Appendix III. The collectiOn o~ data. Will naturally take some lime. 
Every effort will, however, be made to exped1te th1s work. 

VIII. OUTLINE OF PROGRAMME 

39. The programme of flood control and protection can be divided into three 
phases : . . . 

Immediate.-The first phase wil~ ext~nd m~er c;t penod of two years. Th1s penod 
will be devoted to intensiVe mvestlgatwn an~ collection. of data.. Com­
prehensive plans will also be drawn up and c!-es1gns and est1mates prepared 
for short-term measures of flood protectwn. 
Some measures such as revetments, construction of spurs and even em­
bankments may be applied immediately in selected s1tes. 

Short-term.-During the second phase which may be taken to start with the second 
year and extend to the 6th or the 7th year, flood control measures such as 
embankments and channel improvements will be undertaken. This type 
of protection will be applicable to a major portion of the areas now subject 
to floods. 

Long-term.-The third phase will relate tC? selecting lon.g-term mea_sur~s such as 
the construction of storage reservOirs on tributanes of certam nvers and 
additional embankments wherever necessary. This may take 3 to 5 
years more. 

40. A complete answer to the problem of flood may not be found in any single 
measure. Each case will have to be considered on its merits and a measure or a 
combination of measures adopted if a proper solution is to be found. 

41. The question of constructing storages on major streams such as the Kosi, 
the Lohit, the Dihanq and the Dibang, etc. can be considered only in combination with 
other water uses. While investiqations may be carried out, when staff becomes avail­
able, it is not possible to include the construction of storage reservoirs at this stage 
amongst the short-term measures now visualised for flood control. 

42. Although embankments do not provide absolute immunity from the floods 
they will ensure a very large measure of protection which, given good maintenance, 
should prove to be of a lasting character. Provided the enthusiasm of the people can be 
aroused, as it is stated to have been in China, and their cooperation secured for this work 
of national importance it should be possible to complete the embankments in about 7 
years if a start is made immediately. This programme of flood protection work 
will incidentally provide on a tremendous scale opportunities for employment of a 
simple character, scattered over large areas. . 

43. The State Governments are primarily responsible for the execution of project 
for the control of floods in their area. As many of the major rivers of India pass through 
more th~n one State, the control of floods is an inter-State rather than a State problem. 
Denudation of forests by reckless exploitation in States where the head waters lie may 
expose a St<1:te in the lower reaches to devastating floods and yet the State affected would 
be helpless m taking remedial action. Furthermore, the financial resources of States may 
not _always be adequate for underaking major flood control works. It is therefore 
obvious that unless the Centre takes fue initiative in ~his matter and helps the State 
Government~ to formulate and if necessary implement a systematic plan of flood con­
tr.ol, no tang1ble. prog:ress .is likely to be achieved in this direction. An Inter-State 
J?y~r. Va.Ifeys B1ll which: mms at empowering the Central Government to take the 
m1tiatiye m matter p~rtam~g to the regulation and development of ,inter-State rivers 
and nver valleys Will be mtroduced in the Parliament shortly. 

IX. IMMEDIATE MEASURES 

44. Collection of hydrological and other data should be given the highest priority 
and t)le efforts of ~he various departments of the Central and State Governments should 
be di~ected ~~ th1s. end. Data wi~ have to be collected in'Nepal, Sikkim and Bhutan 
for nvers nsmg m thos~ countnes and running through India. Besides the States 
co~cerned, Central agenc1es such as the Survey of India, Geological Survey, Meteorq­
lO;JJCal and Forest Departments would have to participate in the effort, 
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. 45. The States as well as the CEntre ~>1-.ould rrake :r-reJimir,ary arrangErr.ents 
munediately for concentrated survey work and field investigation parties should 
commence work by the 1st October 1~54. Flood Control Organisations should be set 
up rmmediately for the recrurtment of staff. 

. 46. Equipment requireci for field parties such as transport vehicles, survey 
rnstrumants. etc. should, rn the first mstance be diverted, from the existing departments 
and replaced later on. 

X. ORGANISATION 
47 .. To ensure that the measures outlined above are carried out, it is proposed to 

create, Wlth the consent. of the States concerned, Flood Control Boards in the States 
which are liable to frequent tloods. The Boards will be constituted in U.P., Bihar 
West Bengal and Assam m the first mstance. Andhra and other States which are liable 
to floods will also be requested to adopt the same course. It will be the duty of these 
Boards to assess the flood problem m their areas and to (a) collect data, (b) prepare a 
comprehens1ve flood control scheme for the State, (c) indicate priorities, and (d) 
ensure the rmplementation of approved schemes. These Boards will be assisted, 
wherever necessary, by technical conunittees for the collection of data and the 
preparation of schemes. 

48. A Central Flood Control Board will also be constituted on which the Union 
Ministry of Irrigation and Power and the State Boards will be represented. The Central 
Board will cons1der the schemes subrrutted by State Boards and draw up a national 
flood control progranrme, havmg regard to the availability of finance and teclmical 
personnel. The Central Board will also be assisted by a strong technical conunittee 
consisting of experts in flood engineering, soil conservation and agriculture. Experts 
from ECAFE and other foreign countries will also be invited to assist this conunittee 
wherever necessary. The Central Technical Conunittee will work in close cooperation 
with the Central Water and Power Cornrrussion. 

49. Having regard to the magnitude of the work that will devolve on the Central 
Water and Power Commission it will be necessary to strengthen that organisation by 
appointing an additional Member with ancillary staff to be exclusively in charge of flood 
control. 

XI. PERSONNEL 
50. A large number of supervisors will be required for suvey work. It would be 

necessary to press into service all qualified men, whether retired or fresh from college. 
We may have to direct the final year students of overseer classes to undertake survey 
work treating, if necessary, the interruption of a year as a year of service if they enter 
Government service later on. It may also be necessary to get the engineering students 
of all denominations to work with the investigation parlles during their sunrmer vacation. 
These arrangements which are of an emergent character will not wholly meet the needs 
of the situation. The requuements of tecJ:mical personnel should be carefully planned 
and arragements made in good time for training wherever necessary, 

Xli. COST 
51. It is difficult to estimate with any degree of accuracy the cost of the measures 

that are being envisaged to ensure flood protection in all the States in India. Only a 
very rough estimate is possible at this stage. For U.P., North Bihar, West Bengal and 
Assam, an approximate estimate based on incomplete data comes to about 1\s. 175 
crores, Rs. lUU crores for 'immediate' and 'short-term' measures and Rs. 75 crores for 
'long-term' measures involving storage on the tributaries of rivers in North Bihar and 
Assam. The short-term progranrme m these States can be completed over a period of 
about 6 to 7 years. The picture will become clearer and the esl!mates more .firm !IS 
investigations progress and designs are drawn up. Similar measures reqlllled m 
relation to the problem of floods in other States will need a relallvely small amount. 
The cost of the works can be reduced to a substantial extent by enlisting the co-opera­
tion of people in various ways. Contribution in the shape of voluntary labour lS an 
important form in which people can help while gradeq potecllon lev1es would be per­
fectly legitimate where protection works are undertaken at the cost ot the State. 

52. The problem, however, does not cease with the building of flood protection 
works like embankments for an embankment that lS not kept m shape lS no embankment 
at all. These structures are liable to deteriorate unless the people protected .by 
them are ever vigilant with regard to their maintenance. Not only is it therefore 
essential to kindle enthusiasm for the initial construction but to orgaruse them for sub­
sequent maintenance so that they may pass on these structures as a sacred trust to 
1uture generatioilS. 
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APPENDIX I 

COMPARISON OF 1954 FLOODS WITH MAXIMUM RECORDED FLOODS 

1954 Flood Max. flood between Previous maximum flood 
1934-53 

Name of the river 
Max. level Date Max. level Date Max. level Date 

l a 3 4 5 6 7 

BIHAR 1 

I. Kosi at S.T. 13 419.96 34-8-54 405.36 1948 414.86 1927 
(Barakshetra) 8,00,000c.s. (Computed 7,05,000 o.s.) 

413.06 27-7-54 405.26 
6,60,000c.s. (observed 4,78,000 c.s.) 1948 

a. Gandak at Triveni • 367.70 30-7-54 364.90 1950 367.75 18-8-1902 
3. La! Bakya at Gobari. 106.00 106.20 1935 107.60 2-9-1916 
4. Teur at Ekadri 242.30 26-7-54 244.00 1947 246.24 1893 
S. Burbi Gandak at 

Secunderpur . 174.64 175.85 1946 178.85 1916 
6. Baya at Bhagwanpur 164.42 3-8-54 167.74 1953 167.74 1953 
7. Bhagmati at Dhang 232.90 231.30 1946 234.80 1902 
8. Kamla at Rajnagar • 195.75 197.75 1947 197.75 1947 
9. Ganges at Digha 165.01 17-8-54 112.41 1947 172.41 1923 

APPENDIX 1-(contd.) 

COMPARISON OF 1954 FLOODS WITH MAXIMUM RECORDED FLOODS 

1954 Flood Previous Max. flood 
Name of the river 

Max. level Date Max. level Date 

l 2 3 4 s 

U. p, I 

1. Gogra at Manjbi 
lnchcape Bridge 

182.75 24-8-54 185.02 1936 

WEST BENGAL 1 

1. Torsa at Cooch Behar 191.50 . 28-7-54 189.85 1952 
2. Kaljani at Alipur Duars 202.00 26-7-54 204.00 1952 
3. Tista at Jalpaiguri 269.60 24-8-54 270.51 1950 
4. Sutanga . 213.00 29-7-54 214.43 1952 
5. Jaladhaka 28-7-54 
6. Mahananda 382.00 28-7-54 380.00 1950 

ASSAM 1 

1. Brahamputra at {343.86 1946 
Dibrugarh 343.00 343.30 1931 

2. Tejpur 219.90 221.40 1906 
3. Gauhati 164.86 169.26 1906 
4. Dhuri 97.62 97.29 1931 

KASHMIR; 

1. Jhelum at Khannabal 5240.40 1950 
2. Sangam . 5229.70 1950 
3. Awantipura 5219.40 1950 
4. Badshabibagh 5212.20 1950 
5. Munshibagh 5209.80 1950 
6. Banyari . 5180.80 1948 
'l. So pore . 5182.80 1948 
8. Baramula 5176.80 19(8 
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APPENDIX ll 

STATEMENT SHOWING DAMAGE TO CROPS AND HOUSES DUE TO FLOODS 
IN THE STATES OF UTTAR PRADESH, WEST BENGAL, BIHAR AND ASSAM FOR THE 

QUINQUENNIUM ENDING 1954 

Year Area Wlder Damage House da- Damage to Cattle Human li- Totallos.o 
floods (lac to crops maged (in houses (in lost ves lost (in crorea) 
of acres) (crores) thousands) crores) Rs. 

Rs. Rs. 

1 2 3 4 6 6 7 8 

UTTAR PRJ!DESH : 

1950 26.00 12 25 1.25 2200 128 13.as 

1951 No floods 

1952 No appreciable flooda 

1953 22.51 10 eo 4.0* 341 23 14.00 

1954 17.00 7 8 0.4 2000 25 7.4 

Total 5 years 65.51 29 113 5.65 4541 176 34.65 

Average . 13.00 5.8 22.6 1.13 960 35 8.93 

• Assessed at Rs. 500 as suggested by the Revenue Secretary, U. P. on Telephone. 

APPENDIX U (contd.) 

1 2 3 4 5 6 1' 8 

WEST BENGAL 1 

1960 .84 0.10 .55 .04 3000 60 0.14 

1951 .003 0.03 0.03 

1952 .64 0.10 .55 .04 severe 8 0.14 

1953 .084 o.os .01 ••o.o8 

1954 6.40 7.50 N.A. N.A. 1500 142 7.50 

Total 7.747 7.78 1.23 .09 4500 230 7.87 

Average • 1.55 1.56 0.25 .02 900 48 1.58 

••1 acres of Cooch Behar town washed away. 



APPENDIX II (contd.) 

1 2 3 4 5 6 r 8 

BIHAR: 
1950 3.35 lr- 1.0 
1951 0.07 ... put 
1952• 0.99 .3 ted 

:"Jt:mpu- , 6~:~ 
0.3 

1953 over 73.00 29.0 84 35.0 
1954 32.00 15.0 40 42 20.0t 

Total 109.41 45.3 124 11 608 42 56.3 

Average 21.88 9.06 24.8 2.2 122 8 11.26 

• Area under crops destroyed in 73 lac acres and this has been adopted against 64 lac acres total area 
flooded. 

fFigures incomplete. 

APPENDIX II (contd.) 

1 2 3 4 6 8 7 8 

ASSAM: 
1950 5.76 2.5 N.A. N.A. 5000 564 2.5 
1951 64.00 2.1 N.A. 2.2 7000 4 4.3 
1952 2.07 2.3 N.A. 1.9 5441 7 4.2 
1953 not given 0.2 N.A. .3 837 4 0.5 
1954 76.80 9.0 N.A. .34 3094 17 9.34 

Total 148.63 16.10 N.A. 4.74 21372 596 20.64 

Average 29.73 3.22 N.A. 0.95 4274 119 4.17 

N.A. : Not Available. 

APPENDIX IIL(contd.J 

1 2 3 4 5 6 7 8 
TOTAL OF STATES: 

1950 35.75 15.60 N.A. 1.29 10200 772 16.89 1951 64.01 2.13 N.A. 2.20 7000 4 4.33 1952 3.70 2.70 N,A. 1.94 5441 15 4.64• 1953 96.15 39.25 N.A. 10.31 1178 27 49.56 1954 132.20 38.50 N.A. 11.74 7202 226 50.24t 

Total 321.80 98.18 N.A. 27.48 31021 1045 135.66 

Average 64.44 19.63 N.A. 5.50 6202 209 25.13 
• Severe in West Bengal. 
t Figures incomplete. 
Note: This statement is based on the latest material supplied by the r · 

that in some.places costs have been computed where not supplied by the st:'pect~~ ~overnments,. except 
1954 may mcrease collSlderably. es. e gures for Bihar for 
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APPENDIX lin 
, A. SURVEYS 
Ground and Aerial 

. (1) Correct course of_ the river from emergence from Himalayas to confluence 
With Ganga or any other nver must be correctly known. The locations at which 
tributaries of the river join it and the angle must also be known. 

(2) A longitudinal s~ction showing the average bed level, maximum and low 
water levels must be obtamed. 

(3} Cross sectio~ at ntervals of _one. mile extending upto either five miles on 
either side or t1ll the high ground, which 1s above MWL (a Maximum water level), 
whichever is less. 

(4) Surveys of chaurs or low depressions adjacent to the river course. 
(5) Mosaic aerial maps of the river system, scale 4 inches to 1 mile, 

B. SILT DATA 

(1) The sizes and percentage of silt parucles at different periods of flow in the 
river at (i) exit from gorge, (ii) end of steep slope, and (iii) in the last reach of the river. 

(2} Size and composition of bed material and banks on either side at intervals of a 
mile. 

(3) Bed load determination-particles size and quantity. 

C. RIVER FLOW 

(1} Observation of rainfall data in the hill and plain catchment areas of river-
study of the data collected previously 

(2) Actual gauge and discharge observations of the river at 2 or 3 places. 

(3) Determination of maximum flood levels by marks or enquiries. 

(4) Incidence and intensity of storms. 

D. STORAGE SITES 

(1) Preliminary reconnaissance survey. 

(2) Detailed survey of a few of the sites. 

(3) Geological survey at the probable sites. 

(4} Minimum Drilling. 

(5) Materials of construction-soils, stone and sand. 

(6) Transport facilities. 

(7) Storage requirements and possible capacities. 

(8) Capacity survey at a later date after the site is fixed. 

E. HYDRAULIC MODEL TESTS 

(1) Study of the flow in a single river. 

(2) Inter-action of flows in different rivers. 

F EFFECT OF FLOODS IN THE MAIN RIVER ON THE DRAINAGE OF 
. TRIBUTARIES 

(l) Observation of flood leve~ in Ganga or Brahmaputra and its back Willer 
effect on the drainage of tributary nvers. 

(2) Simultaneous observation of water levels in Ganga or Brahmaputra and 
tributary rivers. 
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G. SPECIAL CHARACTERISTICS OF THE RIVER 

DATA LEADING TO 
(I) Heavy silting. 

(2) Meandering. 

(3) Violent movement. 

(4) Heavy erosion. 
(5) Effect of shortening or dredging. 

H. MISCELLANEOUS 
(1) Survey of villages affected. 
(2) Survey of existing waterways in road and rail embankments. 

(3) Details of inundated areas and flood damages. 
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APPENDIX VII 
CASE STUDY ON DAMODAR VALLEY CORPORATION 

CHAPTER I 
INTRODUCTION 

Formation of the DVC . 

. 1.1 In 1943, th~ Damod'!r river wa~ visited by a catastrophic flood. It caused 
w_J.desp!ead destruc.tio~, washmg away Villages, destroying fertile paddy lands and 
d1sruptm<;r commumcat10n system. Calcutta was completely cut off for about 10 weeks. 
It was estimated that the loss m the valley was around Rs. 8 crores. In order to suggest 
remedial measures the Governor of Bengal appointed the "Damodar Flood Inquiry 
Committee'' which suggested creation of an authority similar to that of the Tennessee 
Valley Authority (T.V.A.) in the United States. Thereafter, a conference of the represen­
tatives of the Central Government and the Government of Bihar and West Bengal was 
held which decided t_ha~ all related data bearing on unified river development should be 
collected and a prehmmary memorandum drawn up. This task was entrusted to 
Mr. W.'L. Voorduin, Senior En<;rineer, TVA. Mr. Voorduin drafted a memorandum em­
bodying the outline of a plan des1gned for achieving flood co ntrol, irrigation, power ge­
neration and navigation this is known as the "Voorduin's Preliminary Memorandum". 
This endorsed the creation of an ''Authority'' comparable to the TV A. After considera­
tion of the Memorandum and the reports of a special high level United States Technical 
Mission and two Indian Associates, the three concerned Governments viz., the Govern­
ments of India, West Bengal and Bihar agreed to constitute the Authority. As an interim 
measure they appointed an administrator for the Damodar Valley Project to look after 
the preliminaries. 

1.2 An agreed draft of the Bill was prepared and placed before the Legislative 
Assembly of India on 1st December, 1947. This emphasised that for "efficient admini­
stration, the Authority must be vested with a high degree of autonomy for conducting 
the undertaking". The State Governments agreed to surrender to the "Corporation" 
such of their powers as would enable it to discharge its functions effectively. The Bill 
was passed bythe Bihar and the West Benqal Legislatures and the Constitutent Assembly 
of India on 18th February, 1948. It was placed on the Statute Book on 27th March, 1948. 
On 7th July, 1948 the DVC became a corporate body with full authority for accomplishing 
the functions assigned to it. Thus, the DVC was a joint creation of the two states and of 
the Central Government. The participation of the Central Government was essential, 
firstly, for funds which the State Governments could not afford, and sec<?ndly on account 
of its interest in the successful managemnt of water resources of an mter-State nver. 
Moreover, the Bihar Government could not be expected to invest in a project which 
would larqely benefit the lower Valley, which was outside the St?te, an~, West Bengal, 
in spite of being the main beneficiary, would not have liked to "!mvest m the catchment 
areas falling in another State. 
Objectives of the DVC 

are : 
1.3 The•statutory .. functions of the Corporation as given in Section 12 of the Act 

(a) the promotion and operation of schemes for irrigation, water supply and 
drainage; 

(b) the promotion and operation of schemes for the genera.tion, transm;.ssion and 
distribution of electrical energy, both hydro-electnc and therm1l; 

(c) the promotion and operation of schemes for. flood control in the Darn?:hr 
river and its tributaries and the channels, 1f any, e~cavated by the Corpo­
ration in connection with the scheme and for the improvement of flood 
conditions in the Hooghly river. 

(d) the promotion and control'of navigation in the Damodar river and its tributa-
ries and channels, "'"if any; · 

(e) the promotion of afforestation and control of soil erosion in the Damodar 
Valley; and 

(f) the prom'Jtion of public health and the aqricultura~. industrial, econ~mic and 
general well-being in the Darnodar Valley and 1ts area of operatlon. 
' . 
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The Case Study . 
1.4 The National Flood Commission .was aske:d. to revu~~ the. flood protection 

measures undertaken since 1954 together w1th the ex1stmg admm1strat1ve and organisa­
tional set-ups for flood control at the Centre Cl:nd ~he ~tates and to evolv~ a comprehen• 
sive approach to the problem of floods keepmg m v1ew the ne.ed for optm:mm and multi­
purpose utilisation of water resources, as also, the role of soil conservation and affore­
statiOn in flood control. The Commission though.t 1t useful to conduct a .case study of 
the Damodar Valley Corporation because it prov1ded the only example m the country 
having some bearing on the aspects involved. 

It is a unique organisation in the country which was set up with ju~isdiction over 
an entire river basin extending over more than one State and charged w1th the respon­
sibility of flood control in the context of multiple use of water. Its other objectives 
included irrigation, power, navigation and overall development of the basin, Flood 
control was sought to be achieved by a series <:>f multipu~pose reservoirs located at 
different places, and improvement of the carrymg capacity of the Lower Damodar. 
Besides soil conservation measures in the basin were also to be undertaken in the 
upper catchment. 

Objectives of the Study 
1.5 The objectives or the study are 
(a) to evaluate the performance of the DVC in moderating floods as part of 

the multi-purpose project for utilisation or water resources ; 
(b) to assess the effectiveness of soil conservation measures, undertaken in 

the upper catchment of the basin, in relation to the problem of floods ; and 
(c) to study the organisation set-up. 

Methodology 
1. 6 The effects of the reservoirs on flood moderation and of soil conservation in 

reducing sediment deposition have been studied with respect to such aspects as 
(i) storage planned, created and utilised; 

(ii) discharge from the darns and the barrage ; 
(iii) effect of flood moderation on river regime downstream ; and 
(iv) effectivenss of soil conservation measures. 

Organisational aspects have been studied from the points or view of 
(i) the adequacy of the DVC Act ; 
(ii) ~~ctiveness of the organisation as a decision making and executing body; 

(iii) the role of participating Governments. 
Source of data 

1.1 Data for the study have been collected mostly from secondary sources such 
as Annual Repor:ts. Budget Estimates and other published and unpublished documents 
of the Corporatlon and reports of the various Committees set up by the Corporation 
and the part1c1patmg Governments. Besides information generated through discussions 
With the officers o~ the Corporatwn, Flood Control Unit of the Government of West 
Bengal and the adrninistratiy~ Ministry in charge of the DVC at the Centre have also been 
utilised, In addition, ~eld VlBlts were made for assessing effectiveness of the soil conser­
vation programme m the upper catchment. 



Construction of Dams 

CHAPTER II 

ACTIVITIES-AN OVERVIEW 

2 · 1 The multiple obje~tives of flood control, irrigation and power etc. have been 
s~mght to be .achieved prmC!p~ly through a set of reservoirs constructed at different 
s1tes, on thenyer Damodar and Its tnbutarles. The project had originally envisaged eig­
ht dams-T1la1ya, Ma1thon, ~alpahan, Bokaro, Konar, Panchet, Aiyar and Berno. How­
ever, on account of financial and ot~er reasons, the participating Governments deci­
ded to 1.mplement the umfied scheme m two phases In the first phase only four dams, 
VIZ., T1la1ya, Konar, Ma1thon. and Panchet, were constructed; The Tilaiya dam in 
February, 1953, the Konar m September, 1955, the Maithon in 1957 and the Panchet 
at the end of 1959. 

Barrage & Irrigation Canals 
2.2 Another impo.rtant activity related to the construction of a barrage across the 

Damo~ar at Durgapur w1th the he'!-d ~egulators for canals on either bank for feeding, an 
extens1ve system of canals and d1stnbutaries. The barrage and irrigation works inc!· 
ude the following ; 

(i) the barrage at Durgapur (692 metre long) 1 
(ii) the main canal, on the left bank (137 km) and the main canal on the right 

bank (89 km.); 
(iii) the branch and minor canals, distributaries and drainge channels (2270km): 
(iv) irrigation structures, like regulators syphons, sluices etc. 

. . 2.3 The barrage was started In 1952 and inaugurated in August, 1955. Its sub­
sidiary structures were, more or less, completed by 1958. The left-bank canal and its 
distributaries serve the districts of Burdwan, Hooghly and Howrah, while the right 
bank canal system irrigates parts of the Burdwan, Hooghly and Bankura districts. 
Management of the barrage and irrigation system together with the work in connection 
with the development of the water courses/field channels were transferred to the 
Government of West Bengal in 1964-65. 

2.4 The canals are designed to provide committed irrigation of 3.42 lakh hec­
tares, and 0.22 lakh hectares, in Kharif and Rabi seasons respectively, besides 
providing water fo.r industrial and domestic uses. 

Navigation 
2.5 Section 12 {d) of the DVC Act provides for the promotion and control of navi­

gation in the Damodar river and its tributaries and channels. With this object in view, 
the left bank canal was designed as an irrigation-cum-navigation canal. It was opened 
for commercial traffic in July 1963. 

2.6 In spite of the capital outlay of Rs. 5.35 crores on the navigational facilities 
incurred upto March, 1972, and also an average annual expend1tur~ of Rs. 17 lakhs on 
maintenance of the canal, navigation continued t? b~ unremunerahve till 1971-72 .. A 
further capital outlay of Rs. 5.01 lakhs on the nav1gatwnal faCilities m the canal was m­
curred during the last six years from 1972-73 to 1971-78 and the average expenditure 
on maintenance of the canal during this period amounted to Rs. 19.25 lakhs per 
annum. 

2. 7 As against the anticipated '!-Onual .flow of 2 million tonnes of cargo traffic, 
the quantity actually transported on tnal bas1s .th.rough the canal per year was 1.667 
tonnes in 1972-73, 125 tonnes in 1974-75 and ml m subsequent years. 

Power 
2.8 After completion of the first phase of the DVC project! the Corporation con­

centrated mainly on power generation, transm1ss10n and d1stnbut10n to meet the rapid­
ly growing industrial demand within and outs1de the valley. There are three hyde! 
stations appended to Tilaiya, Maithon and Panchet darns and three large .thermal 
power stations at Chandrapura, Bokaro and Durgapur. Commencmg w1th an mstalled 
capacity of lOOMW in 1952-53, the DVC built up a capac1ty of 1,24!MW by 1974-75 
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to 1978-79; another 120MW unit at Chandrapura was. added l;>Y 1978-79, while. a 200 
MW unit at Durgapur is in the final stage of constr1:1ctwn and .1s ~xpected to rmse .the 
total capacity in 1979-80 to 1,561 M.W. The Planmng CommisSion ha~ approved ms­
tallation of a second unit of 40MW. at Panchet and 200MW thermal u~ut at Bokaro "B" 
power station. The installed capac1ty of the DVC power system dunng 1978-79 was 
I,301MW, out of which l,l97Mfl was therm3.l and 104MW was hyde!. 

Soil conservation m?asures 
2.9-3.9.1 In on;L~r to dnl with th3 pro':>l3'!1 of s?il erosion in the u:pper catch­

ment a soil conservation Dep3.rtment was established m 1949. However, tlll 1955, the 
dep~rtment was mainly engaged in land reclamation works for the purpose of reha­
bilitation. The Upper Damodar catchment, comprising a total an':a of 17,47~ sq km has 
been divided into 39 sub-catchments. For the purpose of plannmg for sml conserva­
tion, 20 of these sub-catchments have been classified as priority I on the basis of their 
hydrolog-ic~! behaviour. Dif!'erent measures ~f soil ~onservatiol_l are being carried out 
in 56 pnonty areas. These mclude afforestatiOn, so1l conservation, extenswn, and, soil 
conservation engineering. 

2.9.2 Extension works include (a) investigation and planning, (b) terrace 
construcnon, (c) gully control measures, (d) wood land development, (e} grass water_ 
ways, (f) diversion channel, and (g) bench terracing etc. The engineering works 
include gully plugs, check dams, grade stabilisation structures, farm ponds, percola­
tion tanks and sediment control dams. Sediment control structures have been constructed 
in actively eroded gullied areas for trapping the sediment and for improving the mois­
ture regime of the >J.reas mr their;' effective rehabilitation. 

2.9.3 The achievements under various schemes up to March, 1979, are listed 
in Table 2.1 . 

TABLE 2.1 

STATUS OF SOIL CONSERVATION SCHEMES 

Nature of Measures 
Total extent Achieve- Col. 3 as Priority work included Col. 6 
of works ments upto %of in total 

March, Col. 2 Col. 5 
1979 Target Achievement % 

1 2 3 4 5 6 7 

1. Soli Survey 
(i) Reconnaissance 18,00,000 12,45,822 69 8,58,617 10,48,030 22.06 

(il) Detail Survey . 18,00,000 3,39,720 19 5,00,000 1,27,239 25.45 
2. Afforestation . 1,88,581 1,24,777 66 86,969 90,385 103.9 
3. Soil Conservation Extension 2,74,778 1,41,300 51 1,59,707 1,02,711 64.31 
4. Soil Conservation Engineer- 1,24,991 79,636 64 95,024 59,693 62.82 

mg 

1978 79 
2·~·4 . The .to~l expenditure incurred on soil conservation programme till 

R 6
-
44 

18 ghlven m e Table 2.5. The expenditure on these measure:; works out at 
s. per ectare. 

TABLE 2.2. 

EXPENDITURB ~CURREDl)N SOIL CONSERVATION PROGRAMME 

Period Agricultural land Non-agricultural land Total 

lst Plan 0.43 7.02 7.45 
2nd Plan 14.29 56.28 70.57 
3rd Plan 90.03 148.52 238.55 
1966-69 80.54 159.53 240.07 
4th Plan 215.46 392.10 607.56 
1974-79 298.25 563.04 861.29 

699.00 1326.49 2025.49 
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Rehabilitation 
2.10 Consequent upon the construction of the dams, thermal plants etc., people 

have been displace<;! from the~r homes. For resettlement, they were given land, houses 
or cash compensatH:m.for the1r resettlement according to their choice. Four ~ehabilita­
tion villages near T1la1ya had been set up, one each at Panch-Madho, Bachha1, Singra­
wan, and Gouri ·Karma. Moreover, the DVC has adopted two villages, viz., 
Bhureabe and Layakdih in Giridih and Purulia districts under its environmental! deve­
lopment programme. 
Expenditure incurred 

2.11 The actual capital outlay on the different activities mentioned above upto 
31st March, 1979 amounted to Rs. 425.45 crores. Of this Rs. 214.72 crores was provi­
ded by the participating""Governments. The excess ofRs. 210.73 crores was met by the 
Corporation out of its internal resources (Rs. 158.76 crores) and loans and debentures 
(Rs. 51.97 crores). From 1969-70 onwards,"'the participating, Governments•did not 
make any contribution towards capital. Details regarding outlays and contributions 
made for different objects are given in Table 2.3. 

TABLE 2.3 
CAPITAL PROVIDED BY THE PARTICIPATING GOVERNMENTS 

(Crores) 

Participating Govern-
ments 

Main Objects 

Flood control Irrigation Power Total 

Outlay Contri- Outlay Contri- Outlay Contri- Outlay Contri-
bution bution bution butlon 

Union Government 7.00 7.00 119.07 49.00 128.07 58.09 

West Bengal Govt. 11.50 6.93 49.46 30.02° 119.07 72.27 180.03 109.27 

Bihar Government 0.29 0.11 119.07 49.25 119.35 49.38 

Total 18.50 13.95 49.74 30.13 357.21 170.52 425.45 214.76 

• Excludes capital expenditure ofRs. 3.59 crores inc•1rred directly .• _ 

!1-P DNFC{S(), 



CHAPTER ill 

FLOOD MODERATION 

Introduction . . f h DVC d · h' 3 1 Flood moderation is an important obJective .o t e ~ ts ac teved 
throu h. the operation of reservoirs. In. order to examme the effectiveness. of th~se 

g · 1·t IS. necessary to have some tdea of the nver system and the baste destgn reservmrs, · f h p · t assumptions at the time of the formulation o t e ro]ec . 

River system . 
3 2 The Damodar river rises in the Palamu Htlls of Chotan~gp~r, at an !'lleva­

tion of about 609.57 m above M: S. ~- The Barakar an~ the. Ko~ar m Bthar are tts im-
ortant tributaries. After flowmg m south-easterly dtrectto!l m. the rocky areas of 

bihar and West Bengal, the river enters the J?lam~ be~ow Ra~ug~nJ. Below Durgapur, 
it abruptly changes its course to southerly dtre~tton m the vtcimty of Burdwan. Near 
Begua 'hana' it bifurcates into two channels, VIZ., the Damodar channel (also known 
as Amta Channel) and the Kanka-Mundeswari channel. The Damod?r channel is 
silted up and now carries discharge during high floods only. ~he mam flow passes 
through the Mundeswari channel which, !n turn, further ~ranches mto two loops known 
as the Harinakhal and the Kabla nala which meet the mal!! channel lower down. Ulti­
mately the river discharges into the river Rupnaryan VIa the Hurhura, the Chaubis­
bigha and the Aurora Khals. The river has a total length of about 540 km. Reachwise 
break-up of catchment area is as under. 

I. Catchment area upto the confluence of the Barakar 
2. Catchment area below the Barakar confluence upto Durgapur 
3. Catchment area upto outfall in the sea 

Total 

17,260 sq km 
2,295 sq km 
2,461 sq km 

22,016 sq km 

3.3. The Upper Valley, has a drainage area of nearly 17,260 sqkm. From 
its confluence with the Barakar, the Damodar flows through undulating plain for about 
400 km before joining the Hooghly. 

The Damodar basin in West Bengal covers a total area of 5,535 sq km including 
the area known as Trans-Damodar area measuring about 2,499 sq km. 
Flood problem 

3.4 The Damodar is a shallow, wide and flashy river. The entire left 
bank area which includes important industrial towns, is protected by an embankment 
since long. Vital means of communication like the G. T. Road and the railway lines 
connecting Calcutta with important places in the country pass through this area. The 
right bank was also embanked. But, as it became difficult to maintain both the em­
bankments, the right bank was abandoned at places. 

:r'he river had a _long history of floods. Data on strea._m flow at a place called 
Rhond1a (Anderson wetr) was available from 1901 on a contmuous basis though the 
readings prior to 1932 were not considered reliable. For the period prior to 1901. 
the estimates of flow were available for a few years only. The discharges above 2 830 
cumecs (llakh cusecs) are shown in Annexure 3.1. ' 

3.5 It would be observed that a flood discharge of the order of 18 406 
cumecs (6.5 lakh cusecs) had been recorded five times during the 50 years preceding 
1959. Ho_wever, the flood of 1943, which was 9,911 cumecs only (3.5 lakh cusecs) 
resulte~ m a deluge a~ the left embankment breached causing breaches at several 
places m the ratlway lme an?- the G. T. Road, As ~!ready, indicated in Chapter I, this 
catastrophe led to the establishment of the DVC whtch constructed four reservoirs for 
the control of floods. 

Design assumptions 

. _3.~.1 T~e. design assumptions for the planning of reservoirs contained 
m Voordum s prehmmary memorandum in so far as they relate to the flood control 
aspect are as under : 
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. 3.6.2 Design st<;>rm.-Detailed examination of flow data as available at 
Rh.ond.ta, revealed that maxtmum flow of 18,406 cumecs (6.5lakh cusecs) had occurred 
twtee m August 1913. a!ld August 1935. Examination of the rainfall records revealed 
that the 191.3 flood ongmated fro_m a mean rainfall of 302 mm (11.9 inches) in five da s 
A storm ramfall of 234 mm (9.2 mches) in three days accounted for the flood in 19Xs· 
The study of r.ainfall.records led him to believe that the August 1913 flood could hav~ 
been much htgher tf th.e storm had been centered over the Damodar catchment. 
He f~rther found that ra;nfall of. 457 mm (18 inches) had been recorded in the neigh­
bounng Sone Valley; thts led htm to fear that a storm. of the same magnitude could as 
~el~ ce~tre over the Damodar catchment. Accordmgly, a storm isohytel pattern, 
stmtlar m shape and centred ove~ the Dam9dar catchment was constructed giving 
an average depth of 5~8 mm (20 mches) whtch would result in 457 mm (18 inches) 
surface run-o!'f assul?pmg 90% run-off coefficient. The discharge hydrograph was 
then drawn stmtlar m shape to the computed hydrograph of the 1913 flood. 

3.6.3 Design flood.-The above procedure resulted in the figure of 
28,320 cumecs (10 lakh c:usecs) as the design flood. However, the design flood for 
the po.st-15th A';!gust peno~ was assumed as 21,238 cumecs (7.5lakh cusecs) because 
the ramfall dunng ~hts penod was normally of a smaller magnitude than that of the 
early m~nsoon penod. It may be noted that the design flood was 50% more than 
the !Ilaxtmum observed.flood of 18.40.6 cumecs (6.5lakh cusecs), as it was felt that pro­
tectton should be proVIded for a htgher flood, in view of the fact that "the semi­
protect~d area wou~d be J:;>uilt up and if a flood larger than the flood for which 
prote.ctton was provtde.d dtd occur, the damage and loss of life would be far greater 
than tf no flood protection at all had been provided". 

3.6.4 Location of dam sites.-Immediately above the confluence of the 
Barakar with the Damodar rivers, the drainage is of a somewhat triangular shape, 
conducive to higher rates of flow. It was, therefore, thought desirable to locate the 
control dams on both the rivers as near the confluence as the toJ?ography permitted ; 
thus the sites selected were 8 km above the confluence, at Mamthon and Panchet. 

3.6.5 Assumed contribution from the uncontrolled catchment.-The 
uncontrolled drainage area above Rhondia and below these two dams was about 1,720 
sq km. which itself is capable of producing a flood of high magnitude. It was assumed 
that the maximum flow from this drainage area including regulated discharges through 
the sluice gates of the upstream dams would not exceed 7,079 cumecs (2.5 lakh cusecs). 
Voorduin, however, thought that "during large flood, the peak flow from the lower 
area would have passed down the river by the time the storage space in the control 
dams would be filled and water discharged over the spillways of these. ~ams". 

3.6.6 Assumed drainage capacity of lower Damodar.-It was assumea that the 
Damodar river below Durgapur could pass around 7,079 cumecs (2.5. lakli cusecs) 
which would result from 228 mm (9 inches) rainfall in the lower valley. It was recom­
mended to "make provision in the lower river for flows upto 250,000 cusecs. r~\lard­
less of the amount of reduction in flood peaks due to uppe~ ~torage reservmrs : In 
order to enable the river to pass this flood, it was felt that ratsmg. and proper· mamte­
nance of the left bank would be required, while little or no protectiOn would be nece­
ssary on the right bank which would be flooded~only when the flow reached about 5,663 
cumecs (2 lakh cusecs). 

3.6.7 Storage planned.-The studies on re~ervoir regulation and flow 
hydrograph showed that in order to moderate the destgn flood of 28,320 cumecs (10 
lakh cusecs) to 7,079 cumecs (2.5 lakh cusecs) at Rhondia •. a flood res!3rve capaetty 
was needed so as to impound 228 mm (9 inches) run-off whtch was equ~valent to 4.56 
x 109m• (3.7 million acre ft.). Accordingly, a system of seven reservOirs were pro­
posed, which had about 3.58x 10•m• (2.9 million acre ft) of .controlled flood reserve 
and 0.61 x lO'm" (0.5 m acre ft.) of uncontrolled flood cushiOn above the top of the 
gates. A provision of 3.58 x 10•m• (2.9 million acre ft.) of. flood storage .closely appr.o­
ximates to the total volume of recorded flood of 1913 whtch had a maxtmum mtenstty 
of 18,406 cumecs (6.5 lakh cusecs). 

Implementation of the project . 
3.7 The implementation of the unified plan of~he DVC was deetd~d to be under-. 

taken in two phases. The first one which has been tmplemented, conststs of the cons­
truction of 4 dams viz., Tilaiya, Konar, Maithon and P~nc!let ag~ ~~ar[g~. (~ ~uri!Jtti~~ 
The flood cushion therefore got reduced from the e~tgne · X hi d . 
acre ft) to 1.86 x 10•m• (1.51 ~illion acre ft.). Even thiS could not be ac eve m 
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th t of the gates were not acquired due to various 
practice as the landsiluabptloe fl;og~hion is now 1.28 x lO'ma (1.047 million acre ft) only 
reasons. The net ava 
as detailed below I 

Sl. Name of Dam 
No. 

1. Maithon 
2 Panchet 
3 Konar 
4 TUaiya 

Name of 
the river 

Damodar 
Barakar 
Damodar 
Barakar 

Flood moderation achieved 

TABLE 3.1 

Flood cushion designed 
Elevation 

RL in feet cub. mtrs. 

480-500 0.543X 10° 
41()-445 1.09 Xl0° 

1397-1404 0.056X 101 

1210-1222 0.178Xl0° 

1.867x IO' 

Volume 
million 

Flood cushion available 
Elevation 

ac. ft. -----------

0.440 
0.881 
0.041 
0.148 

1.510 

RL in feet cub. mtrs. Volume 

48()-495 0.38x 101 

41()-435 0.87x 100 
397-1404 0.59X 10° 

1210-1222 0.18XI0' 

1.28 X 10° 

million 
Ac. ft. 

0.311 
0.540 
0.048 
0.148 

1.047 

3.8-3.8.1 Examination of actu~ inflow and ou.tflow data for ~e last two ~ams 
at Maithon and Panchet show that ma)or floods neanng or exceedmg the max1mum 
observed inflow of 18,406 cumecs (6.5 1akh cusecs) occurred only in 1959 and 1978 
as seen from the table 3.2. 

TABLE 3.2 

Year Maximum combined Max. water level at Max. flood Durgapur 
cushion Discharge 

inflow outflow Maithen Panchet Maithen Panchet cumecs lakh 
lakh lakh lakh 1akh L.L. in R.L. in R.L. in R.L. in cusecs 
cwnecs cusecs cumecs cusecs feet feet feet feet 

1958 15,715 5.55 4,955 1.75 N.A. N.A. N.A. N.A. 5805 2.05 
1969 17,641 6.23 8,155 2.88 N.A. N.A. N.A. N.A. 9911 3.50 
1980 9,854 3.48 2,944 1.04 N.A. N.A. N.A. N.A. 2775 0.98 
1961 14,611 5.16 4,559 1.61 495.10 432.33 495 435 5521 1.95 
1962 • 4,364 1.52 1,274 0.45 477.27 414.96 495 435 N.A. N.A. 
1963 • • 13,167 4.65 3,426 1.21 493.37 426.02 495 435 3454 1.22 
1965 • 10,562 3.73 2,209 0.78 473.58 418.75 495 435 2746 0.97 
1967 5,153 1.82 2,888 1.02 487.15 420.06 495 435 N.A. N.A. 
1968 6,965 2.45 2,888 1.02 491.30 430.58 495 435 N.A. N.A. 
1969 5,351 1.89 594 0.21 464.85 419.28 495 435 N.A. N.A. 
1970 8,268 2.92 2,883 1.00 193.01 433.29 495 435 N.A. N.A. 
1971 12,006 4.24 5,097 1.80 493.70 425.54 495 435 6288 2.22 
1872 3,511 1.24 877 0.31 
1973 18,650 5.88 4,955 1.75 494.44 432.88 495 435 5748 2.03 
1974 8,513 2.30 1,415 0.50 
1976 9,741 3.44 3,114 1.11 487.87 422.21 495 435 4474 !.58 
1978 8,410 2.97 4,615 1.63 487.88 428.85 495 435 5663 2.00 
1977 8,211 2.91 2,888 1.02 488.48 423.89 495 435 N.A. N.A. 
1978 21,917 7.74 4,615 1.63 491.54 432.20 495 435 10,760 3.80 ·-----

• Data oollected from the D.V.C Office. 

3.8.2 It is interesting to observe that the inflow into the two reservoirs 
has for most of the years been more than 7,079 cumecs (2.5 lakh cusecs) which was 
regarded as the safe carrying capacity-a fthe river. The outflow from the dams has 
been restricted to less than 4,248 cumecs (1.5 lakh cusecs) in most of the years. Ex-
ce~t for one year (1959), the outflow from the dams has been less than 5 663 cumecs 
(2 akh cusecs). Similarly, the outflow from the Durgapur barrage has a1~o been lesl) 
than 7,079 cumecs (2.5 lakh cusecs) except in the years 1959 and l978, 
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3.8.3 Dur.ing 1959, the peak inflow into the reservoirs was 17 641 
(6.23lakh cusecs) wh1ch was moderated to 8,155 cumecs (2 88lakh cusecs)' H cumeca 
the outflow from Durgapur barrage was 9,911 cumecs (3.50 ·lakh cusecs) du"e to fuee~~~! 
tribution from mtermed1ate catchment. It has been estimated by the DVC authorities 
that h~d there been no dams, a floc~ of 22,937 cumecs (8.llakh cusecs) would have been 
expenenced below DurgaJ)ur, which lS much higher than the highest recorded i e 
18,406 (6.5 lakh cusecs) till that date. · · 

3.8.4 The 1978 flood was an all-time high. It is estimated by the DVC 
authorities that a flood of 33,414 cumecs (ll.8lakh cusecs) would have been experien­
ced below Durgapur, had there .been no. dams, thus surpassing the design flood of 
28,316 cumecs (10 lakh cusecs) as lS shown m the table 3.3. 

TABLE 3.3 

REGULATION OF THE 1978 FLOOD 

(A) With 4 &>VC Dams Without Dams 

3 hourly peak inflow 3 hourly peak out-
flow 

3 hourly peak inflow 3 hourly peak out-
flow 

cwnecs Lakh cwnecs lakh cwnecs lakh cwnecs lakh 
cusecs cusecs cusecs cuaeaa 

1. At Maithon and 
21,917 7.74 Panchet 4,615 1.63 26,958 9.529 26,958 9.529 

2. At Durgapur 10,732 3.79 10,732 3.79 33,414 11.767 33,414 11.767 

3.8.5 It is useful to recall that it was the havoc caused by the 1943 flood 
which led to the establishment of the DVC. With the significant industrial develo 
men! that has taken place below Durgapur, the potential of damage due to flooE; 
of the magn1tudes of 1959, or 1978 and m the event of a breach in left embankment 
assume.s fright~ning proportions. In the year 197~, but for the DVC dams, the whole 
of the mdustnal belt of Asansol, Durgapur, maJor portwn of the districts of Burdwan 
Bankura, Hooghly, Howrah, the G. T. Road and the E. Rly link would have been vecy 
seriously affected. 

3.8.6 An examination of the available flow data of 1978 shows that the actual 
water levels in both Mainthon and Panchet dams at the time of arrival of floods were 
lower than the monsoon storage levels, by 0.304m and 1.07m respectively. This 
helped the regulation authorities to limit the outflow below the dams to 4,616 cumecs 
(1.63 lakh cusecs) instead of 5,663 cumecs (2 lakh cusecs) which could have occurred 
otherwise. 

3.8.7 A study carried out by the DVC shows that if the pre-flood level in 
the reservoirs was at the monsoon storage, the 1978 flood would have been modera­
ted to about 4,530 cumecs (1.60 lakh cusecs) only if lands had been acquired upto the 
top of the gates, which is not yet the case. 

Contribution from the intermediate catchment 
3.9 Mr. Voorduin had visualised that there would be substantial contribution 

of flow from the intermediate uncontrolled catchment. The Srinivas Rao Committee 
(1969) estimated that contribution of the uncontrolled intermediate catchment would 
be of the order of 3,964 cumecs (1.40 lakh cusecs). However, the maximum combined 
release from the dams in 1959 was 8,155 cumecs (2.88lakh cusecs) while that at Durga­
pur was 9,9ll cumecs (3.5 lakh cusecs), leading to the conclusion that synchronis~le 
contribution was the order of 1,756 cumecs (62,000 cusecs) m 1959. The Comnuttee 
suggested that the synchronoisable contribution from the intermediate catchment may 
be taken to be of the order of 2,549 cumecs (90,000 cusecs). Taking this into account, 
they suggested that the maximum outflow from the dams should be restricted to 4,531 
cumecs (1.60 lakh cusecs). In 1978, the combined outflow from dams was restricted 
to 4 616 cumecs (1 63 lakh cusecs), whereas the maximum outflow from Durgapur was 
10,7,60 cumecs (3.SO lakh cusecs). Thus, the synchronisable contribution was of the 
order of 6,144 cumecs (2.17 lakhcus~cs) from the area below the dams upto D!lfga· 
pur. The data on total contribution mcluding that from area below Durgapur 1.111 not 
available. 
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ecial mention that the release of 8,155 cumecs (2.88 lakh cusecs) 
. It deseres ~~ 7 641 cumecs (6.23lakh cusecs) in 1959 achieved moderation to a 

agamst an m owt 0t them that in 19'18, wh~n the release was eventually lower with a 
much lower ex en 
relatively higher inflow· 

h t ological phenomenon which caused the 1978_ situation on ac_count 
. T e me eor · back towards the Bay causmg extens1ve mtense ramfall m the 
of the cy~l?: n:rfcill6wed by similar rainfall in the lower catchment of the Damodar 
upperca c en red to be unprecedented as per the available data for more than 
f~m 15 co~~~~ynchronisation of the heavy reservoir release with the uncontrolled 

~rst contribution that occurred in 19'18 _could not have been ~mvlS~ged by the 
catc. en ers. To achieve flood moderation on such rare occas10ns! m a manner 
~~{b~~~~~on-sysnchronisation. with the contribution from the mtermed1ate. catchment' 
a much larger storage capacity . would be needed. This would be highly ex­
pensive and not econom1cally Viable. 

Drainage capacity of Lower Damodar 
3.10-3.10.1 The moderation of the desi!;Jned flood to 2.5 lakh cusecs, by it­

self, was not sufficient to tackle the problem ol floods m the lower Damodar area, 
because ofthtl inadequate dra~nage capacity. As mentioned 1n the prellmmary_memo­
randum, the carrying capacity ot tne lower reaches of the nver below Beguma was 
about 1,416 cumecs (50,000 cusecs). ln addition, there was the problem of th~,flooding 
of the land on the right bank from the waters of the ne1ghbourmg streams .wce.Dara­
keswar, Silai and Kasai etc. Hence, Mr. Voorduin "had nghtly concluded that "the 
prevention of flooding on the nght bank below Beguma lS, tnerefore, depende~t upon 
the solution of the flood control problem m the delaUc plams of West Bengal . 

The Committee appointed by West Bengal under the Chairmanship of Shri G. B. 
Monda! (1956) estimated that the bankful capacities of different channels into which the 
Lower Damodar split after bifurcation was only 4,305 cumecs (1,52,000 cusecs) .. Any 
flow above this figure would pass mto the trans-Damodar area causmg acute dramage 
congestion and spilage. The lockage of Udal channels at outfalls, would further add 
to the flood problem of the area. All the above factors lead to the situation that even 
if the entire flow from the upper catchment lS prevented from passmg below the 
dams, the contribution from_the intermediate catchment itself may, under certain si­
tuations, cause flooding in the lower Damodar area. This underlines the need to 
undertake suitable measures in this area to supplement the flood moderation effect of 
the dams. Measures such as embankments along the Mundeswari to increase the car­
rying capacity of the river in lower reaches have been thought of from_ time to time. 
Elaborate schemes have been chalked out and cleared by the Planning Commission 
but for one reason or the other, it has not been possible to implement them. Over 
the years the drainage capacity is reported to have been reduced further on account 
of the continued silting of the river bed due to insufficient flushing and effect of the 
tidal prism. Moreover, the increased sense of security against floods has resulted 
in further encroachments into the flood plains and the river bed. 
Effect of dams on regime of the river 

3.11-3.11.1 Several proble1ns arise in the lower reaches of a river after the 
construction of dams. ln the case of the Damodar, the condition of the lower reaches 
of the river was far from satisfactory, even before construction of the dams. The 
vanous spill channels of the nver were blocked with vegetation & silt, resulting in 
detenorauon of the bankful capacity .. The problem was further complicated due to 
the_ effect of tidal lockage. Cons1dermg all these facts the Lower Damodar Investi­
gation CoiDID!ttee (1956) ~ad called for a "proper unified development of the entire 
lower valley as a whole lllStead of solution of individual proble1ns for local & short 
term benefits". 

The Committee suggested some steps for checking the deterioration of the lower 
Damodar, such as the prevention of encroachments and the growth of vegetation in 
the channels so as to_ cause IDlnlffium obstructions to flow. It laid great stress on the 
conservancy of the nver and observed that "in fixing the priority of water uses, the 
conservancy of the nver channel itself must not be ignored and should be given 
due c~~lderation along With other uses of water viz. irrigation and generation of 
power · It further recommended that "concentrated flushing doses should oo­

. cas1onally be released down the river in the interest of the conservancy of the river 
~channels" and wanted "studies to be made while releasing the flushing doses" to 
· ussess the effect of such operation on the regime of the river as well as various interests 
on the banks". 
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An examination of the outflow data from the dams for the last 21 years from 
1958 to 1978 reveals that for 7 years the maximum outflow was of the order of 4 248 
cumecs (1.5 lakh cusecs) ormore. It was around 2,832 cumecs (llakh cusecs) for .ilto­
ther 7 yearcs. In the remammg 7 years, the flow has been quite small. No studies 
seem to have been carried out to assess the effectiveness of these releases on the down­
stream regime of the river. The fact remains that the obstructions to flow in the lower 
Damodar Valley are still of a very serious nature, causing severe distress conditions 
The resulting reduction in the carrying capacity of the river, therefore, tends to aggra: 
vate the flood problem. 

Conclusion 
3.12 Had all the DVC dams been constructed or were taken up as per design 

assumptions, the design flood would have been moderated to 7,079 cumecs (2.5 lakh 
cusecs) only. The. ~oderat10n ach1eved s.o far or likely to be ach1eved with the exe­
cution of the remammg dams has to be v1ewed m con]unchon Wlth the second basic 
assumption of the planners that the lower Damodar should have safe carrying capacity 
of 7 079 cumecs (2.5 lakh cusecs). While the four dams have served their purpose, 
the 'rower channel is not capable of carrying the moderated discharge. There are 
reaches below Amta, where the Damodar river is not even capable of carrying a dis­
charge of 1,415 cumecs (50,000 cusecs, thus underlining the need for an lffiffiediate 
solut10n of the problem of drainage congestion of lower reaches in orcter t9 derive 
the maximum benefits of flood moderation. 

ANNEXURE 3.1 (PARAGRAPH 3 .4) 

DISCHARGE ABOVE ONE LAKH CUSECS-RIVER DAMODAR AT RHONDIA 

Year Peack flow in Cwnecs Cusecs 

1 2 3 

1823 18,406 6,50,000 

1840 18,129 6,40,000 

1855 9,911 3,50,000 

1860 9,911 3,50,000 

1864 9,628 3,40,000 

1865 12,742 4,50,000 

1866 11,893 4,20,000 

1877 14,158 5,00,000 

1878 
6,230 2,20,000 

1907 
6,796 2,40,000 

1913 
18,406 6,50,000 

4,530 1,60,000 
1915 

11,185 3,95,000 
1916 

3,95,000 11,185 
1917 

2,26,000 6,480 
1933 

1,70,000 4,814 
1934 6,50,000 18,408 
1935 2,50,Q00 7,079 
1936 2,10,000 5,948 
1937 3,10,000 3,115 
1938 

7,985 2,82,000 
1939 3,10,000 8,718 
1940 • 17,698 6,25,000 
1941 

10,618 3,75,000 
1942 

9,911 3,50,000 
1943 
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ANNEXURE 3.1 (PARAGRAPH 3.4)-(contd.) 

1 
2 3 

1944 
5,380 1,90,000 

1945 
3,426 1,21,000 

1946 
8,891 3,14,000 

1947 
7,362 2,60,000 

1948 6,512 2,30,000 

194g 7,702 2,72,000 

1950 . 9,571 3,38,000 

1951 ll,015 3,89,000 

1952 5,125 1,81,000 

1953 8,297 2,93,000 

1954 7,419 2,62,000 

1955 2,831 1,00,000 

1956 8,580 3,03,000 

1957 5,692 2,01,000 

1958 18,830 (without dams) 6,65,000 
5,805 (with dams) 2,05,000 

1959 22,635 (without dams) 8,00,000 
9,9ll (with dams) 3,50,000 



CHAPTER IV 

SOIL CONSERVATION MEASURES 

Introduction 
4.1 The soil conservation and watershed man 

check dams, small storage structures etc. are an inte;r~~~~~t ~r~grammes. including 
DVC. These measures are to help reducing the . ld f . f 0 e operations of the 
thereby prolonging the life of the reservoirs cJ~~tru~t:dl\.;t~~ ife ~atchmednt areas 
floods. · - Ja .or mo erating 

The Problem 
4.2 The upper catchment of the Damodar valley suffers fro th 

soil erosion brought about by the ruthless exploitation of forests m e problem of 
un. proner management of agr1·cultu al 1 d • over-grazmg and , . r an over many years Tabl 4 1 · 
some mformat10n on ~h~ extent of soil eroded and gravity of the probfem: ftr~j~di~ 
seen that out of 1. 7 mp.hon he<::tare of land, about 0. 6 million hectares i e ab t 35 
cent were under active eros1on. · · ou per 

TABLE 4.1 

PROBLEM OF EROSION IN UPPER DAMODAR V ALLEYl 
(000' hectares) 

Reservoirs & rivers Total land Total area Sheet ero- Gull.J. ero-
area under ac- slon on 

tive erosion 

1 2 3 4 B 

Tenughat (Damodar) 422 168(40) 129(31) 39(g) 
IConar (Konar) 96 35(36) 27(27) 8(9) 
Panchet (Damodar) 550 170(31) 145(26) a5(S) 

Tilaiya (Barakar) . ' 73 28(38) 21(29) 7(9) 

Malthon (Barakar) 529 190(36) 141(27) 49(9) 

Durgapur (Barrage) 58 7(11) 6(10) Neg.(1) 

Total 1728 598(35) 469(27) 128(8) 

•.source : Soil Conservation Department, DVC 
Note :-Figures in brackets indicate percentages of total land area. 

Small Catchments 
4.3 The effect of various conservation measures is amenable to measurements 

only in small catchments. Keeping this in view, the DVC has studied the effect of these 
measures in such catchments in controlling soil erosion and moderating the run-off. 
In this connection Shri B. N. Murthy cites the following example of a watershed where 
such a control has been observed. 

"The Upper Sewani Sub-catchment covering an area of about 93.24 sq Jan 
(36 sq miles) in the Damodar Valley was subjected to integrated soil and water 
conservation measures during the years 1955-56 and the treatment was com­
pleted in 1961. The various measures adopted in this sub-catchment includes 
construction of terraces, scientific cropping practices, construction of drainage 
channels and waterways, the development of grass land, gully plugging, and 
afforestation, etc. The area taken up for treatment was about 40 per cent of the 
total catchment. The annual rate of sediment production from this catchment 
prior to the treatment was in order of about 904 cu.m.fkm: (1.9 acre ft/sq. mile 
of the catchment, while the post treatment cond1t10ns md1cated an eros10n rate 
of 381 cu m/sq km (0,8 acre-ft/sq mile) of the _catchment. This <::learly brings 
forth the effect of soil conservation measures m the watershed m c~ntrolling 
the soil erosion rate. By treating an area of 40 per cent over a penod of 10 
years the rate of soil erosion has been reduced by 55 per cent".* 

165 
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d u r.reated Mini Catchments . . 
Treate versus n . d 1961_65 a pair of comparable mm1-catchments, one 

4.4. Durmg the peno other 309 5 hectares, in sub-catchment No. 29 were 
measuring 296 hectar6s an!!~atchment (Z96 hect.) was treated fully while the other 
taken up for study. St ne gauging operations were earned out m both the ffillll­
was left untreated. ream . · Tab! 4 2 
catchments. The results are given ill e . . 

TABLE 4.2 

TREATED AND UNTREATED MINI-WATERSHED1 

year of observation 

1962 
1963 
1964 
1965 
1966 

Treated mini-watershed 

Peak dis- Annual silt 
charge charges 
(cusecs) (acre inch/ 

acre) 

2 3 

160 0.52 
130 0.016 
148 0.014 
140 0.16 
110 0.015 

Untreated mini water-
shed 

Peak dis- Annual silt 
charge charge 
(cusecs) (acre inch/ 

acre) 

4 5 

452 0.27 
436 0.31 
103 0.33 
512 0.61 
412 o.so 

*B. N. Muthy : Reservoir sedimentation, life and remedial measures.: 1977 : CBIP Publication No. 126, 
PP· 128 (Symposium on Silting of ReservOirs w>th spec1al reference to Estunating the life of Reservou-s and 
Measures to Arrest the Rate of Sedimentallon). 

•. Report on small Reservoir sedimentation studies Soil Conservation Department DVC (cyclostyled 
paper) · 

It is observed that there was some reduction in the silt charge as a result of soil 
conservation measures. On the other hand, conditions worsened in the untreated 
mini-watershed. Had the Hydrological data upto 1978 been available it would have 
thrown more light on the present status of those watersheds. 

Silt deposition & estimated life of reservoirs 

. 4.5 Mr. Voorduin as well as others had indicated that the soil e~osion in the upper 
Damodar valley will contillue to be a source of wor~y for. the major muJti-purpose 
reservoirs to be installed ill the valley. Mr. Voordum estimated that with the cons­
truction of eight reservoirs, the combined, ~ife of the ~ystem wouJd be 100 years. In 
1957, Iyengar and Murthy, ill the1r paper entltled. "Silt ill Relation to storage Reservoir", 
estimated the probable life of the DVC reserv01rs on the bas1s of the deposition 
of silt during the per_10d 1949 to 1956 at Barhi (near Tila1ya),. Konar (near Konar), 
Chirkunda (near Ma1thon) and Sudandhi (near Panchet). Agaill m 1959, the Committee 
for Augmentation of Water Resources of the DVC (A.W.R.C.) further analysed the 
above study and came to the conclusion that the actual annual silt deposition may be 
30 per cent higher than that estimated by Iyengar and Murthy. The findings of the two 
studies mentioned above are given in Table 4.3. 

Reservoir 

1 

Tilaiya 

Konar 

Maithon 

Panchet 

TABLE 4.3 

ESTIMATED ANNUAL SILT DEPOSIT AND LIFE OF RESERVOIR 

Dead Sto­
rage (ac. ft) 

2 

60,000 

49,000 

1,68,000 

1,42,000 

Estimated annual 
silt deposit (ac. ft.) 

Iyengar A.W.R.C. 
& Murthy 30% more 

& Murlhey 

3 4 

404 525 
224 291 
664 839 

1982 2577 

Estimated life of 
reservoirs years 

Iyengar A.W.R.C. 

5 6 

149 115 
219 168 
246 189 
75 67 



Loss of storage capacity of the Reservoirs 
4.6-4.6.1 Surveys on sedimentation were carried out · 1963 19 

in th~ case of Maithon reservoir, in 1962, 1964, 1966 and 1974 in~ e cade f6~ pd 1971 
and m 1967 m the T1la1ya. The main object of the surveys was to find 0

1 e Jnchet 
tion of the r~servmrs V1s-a-v1s sedimentation for taking measures to re0cfuc~c~e posl­
ment mflo~ mto them. Table 4.4 glVes comparative data on sediment yi ld · th sedl­
of the Ma1thon and the Panchet reservmrs. e m e case 

TABLE 4.4 
SEDIMENTATION RATE IN MAITHON AND PANCHET• RESERVOIRS AND LOSS OF 

STORAGE CAPACITY. 

1. Watershed area . • • • • . • . 
2, Capacity inflow ratio • • . • • • • 
3. Annual observed sediment deposit (ac.ft.) per 100 sq. mile 

4. Loss of storage capacity due to sedimentation in per cent of 
area:-
(a) Dead storage space 
(b) Live sotrage space 
(c) Flood storage space 

•. Source : Soil Conservation Department, DVC. 

Loss dStorage capacity 
Maithon sq km Panche"it"'s'-q--,--km--

5309 (2050 sq. mile) 9920 (3830 sq. mile) 
0.60 0.36 
325(1963) 282(1962) 
300(1965) 260(1964) 
275(1971) 210(1974) 

22% 
10% 
Negligible 

35% 
18% 
Negligible 

4 .. 6.2 The above table shows that during the first 15 to 20 years of impound­
ment the Ma1thon and the Panchet reservmrs have lost part of the live storage which 
cannot be offset by the provision of dead storage space only. 

4.6.3 Shri Murthy has quoted the example of Maithon watershed covering 
an ~rea of 5309.5 km. (2050 sq miles), where 1165.5 sq: km (450 sq miles) have been 
subjected to vanous so1l conservallon treatments. It has been estimated by repeated 
sedimentatiOn surveys of the Ma1thon reservmr that the annual yield of sediment which 
was of the order of S.09 x 106 cu.m. (6,560 acre-ft) dunng 1963 showed figure of 6 96 x 
106 cu.m. (5,640 acre-ft) during 1973, thus showing a downward trend. Assu~in 
that this reduction is consequent on the watershed management and other conservJ. 
tion pracllces alone, this has shown a 15 per cent reducllon in the sediment load 
Similarly, in the Panchet watershed with an area of 9,920 sq km (3,830 sq miles) 
soil conservation measures are being implemented in an area of about 1,554 sq km 
(600 sq miles) for the past 18 years. The sedimentation rate in Panchet reservoir 
which was in the order ofl3.2x 10 6 cu m .. (10, 700 acre-ft.) during the 1962 survey 
showed a downward trend to 9.87 x 106 cum (8,000 acre-ft) during the 1974 survey. 
Assuming, once again that the downward trend is consequent on the treatment mea­
sures, it may be said that by treating 15 per cent of Panchet watershed over a period 
of 18 years, the sediment load has been reduced by 25 per cent. However, this study 
does not take mto account the effects of other factors llke removal of sand for stowing, 
consolidatiOn and shnnkage of the s1lt as well as the effect of delta formallon for which 
quantitative information is not available. 
Maintenance 

. 4. 7 In the villages of upper valley where soil.conservation measures like terra-
cmg, check darns and afforestation were earned out, 1t was found that most of the works 
had deteriorated over the period as the maintenance of these works was not being 
done. It is learnt that the DVC is not responsible for the maintenance of works as these 
are handed over to individual cultivator/gram panchayat. Afforested areas are also 
handed over to the State Forest Department after a period of 5 years. It was reported 
that land erosion was also due to over grazmg, uncontrolled deforestallon and forest 
fires. Field visits have revealed that there was no proper plannmg of the programme . 

. Moreover, with the spread of the programme supervision was also not qulle effective. 
Conclusions 

4.8 Soil conservation and afforestation measures are being implemented in 
the upper valley for sevearal years. Precise impact of such works on reservoir 
sedimentation is difficult to assess in the absence of long-term data. The ava1lable 

· information indicates that while watershed conditions over the treated areas have shown 
some improve with respect to erosion, untreated areas have . reported faster 
rate of deterioration. Rate of sediment depos1t10n m the reservmrs has shown . a 
decreasing trend. In some of the treated ffi!m-catchrnents some reduction both m 
the peak discharge and the silt yield has been nouced. A final v1ew on the trend can 
be taken only w1th the availability of long-term performance data. 



CHAPTER V 

ORGANISATIONAL ASPECTS 

Introduction · b The attern of organisation for any undertakillg has to . e such as to ena-
. 5.lfulfil ·ts P bJ' ectives as effectively as possible. The task assigned to the DVC 

ble 1t to . ult 1 0 ore diffi'cult than that of the TV A on which it was largely modelled. 
was a diffic one m · · il t -"' A rtf th objectives of flood control nav1gat10n, power, so conserva 1on, auores-

pa rodm ea development which are like the TV A, the DVC has also been given the 
tatlon an are . . · · h d d · Th · cnls' task of romotioi. dild operatio~ of 1r_ngat1on sc e~es, ell rama!;Je. e ~ . 10n 
of several objectives, with conflictillg illterests, reqmred an appropnate org~sat¥ma1 
system which would have complete control over the management of the entire nver. 

OrgBnisational set-up 
5.2-5.2.1 section 4 of the DVC Act provides that the Corporation shall ~onsist 

of a Chairman and two other members appoillted by the. Central 9C?V~rnment, ill con­
sultation with the State Governments of West Bengal and Bihar. This 15 1n sharp contrast 
to the TVA where the Board of Directors cons1Bting of a Chairman and two mem­
bers is appointed directly by the P_res1dent w1th the concurrence of the U.S. Senate 
without the States having any say ill the matter. 

5.2.2 Sub-section (1) of Section 5 of the originalDVC Act provide~ that 
every member shall be a whole-time .servant of the CorporatiOn. This was rev1ew:ed 
in September, 1957. In view of considerable reductiOn ill the volume of construction 
activity it was felt that the structllre existing then, of a whole-time Chairman and Mem­
bers w~s top heavy and not justified by the quantllm of work. Cons~quently, sub­
sectioh(l) of section 5 referred to above was oiiDtted With the result that 1t was open to 
the Central Government to appoint full-time or part-time members. 

5.2.3 Early in 1959, when a further portion of the irrigation and power 
components of the DVC had been COJCilpleted, it was felt that there was need only for 
a part-time Chairman. As policy dec151ons for ~h1ch the Board was respo~s1ble were 
few and far between, it was considered suffic1ent to have only a part-time Board. 
Accordingly, the Board was constitllted on a part-time basis and the Secretary of the 
Ministry of Irrigation and Power was appointed as the Chairman in addition to his 
duties in the Ministry. 

5.2.4 This arrangement continued till 1963 when the affairs of the DVC 
started causing a great deal of concern on account of several administrative problems 
including non-implementation of decisions taken after consultation with the State Go­
vernments. It was felt that as this sitllation had arisen because of an honorary part-time 
Chairman with headquarters at Delhi, it would be desirable to revert to the original 
arrangement of having a whole-time Chairman with headquarters at Calcutta. Accor­
dingly, a whole-time Chairman at Calcutta again appeared on the scene in 1963 and 
since then this arrangement of full-time Chairman and two part-time Members one each 
from Bihar and West Bengal has continued. 

5.2.5 According to Shri S. N. Majumdar* the first Chairman of DVC, when 
all members were wholetime functionaries upto 1957 they "were all effective working 
members with certain field of activity of the Corporation allotted to each. They, 
however, did not keep themselves within rigid limits of their charge. The result 
was. that each had a c:omprehensive view of the project even as he was more intimately 
faiiDliar With the subject under his charge. Now only the Chairman is wholetime and 
the two members who are part-time attend the meetings as and when these are held". 

5.2.6 The Act provides _for a Financial Adviser who is appointed by the 
Central Government. In effe~t he 1s. the representative of the Ministry of Finance in 
the Corporation. Though he 15 an _officer of the Corporation, he enjoys an independent 
statllS under the Act. He tenders illdependent advice, which, however, is not binding 
on the Corporation. 

*Integrated utilisation of water and Land Resources of Damoclar River-DVC Library-unpunlished Document. 
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. 5.2.7 The Secretary is the Chief executive of the Corporation. He is 
appomt~d by tJ?.e Central Government. During the period the Board functioned on 
a p<;~rt-t11~e bas1s, the Secr~tary was the de-facto head having all executive and ad­
m~mstratJve POVfers. In th1s. arrangement of a part-time Chairman and a Secretary 
w1th full executive powers, 1t was felt that since the functions of the Secretary were 
a~alogous to. tJ:!'!-t. of a General Manager, his designation might be changed to convey 
hls respons1b1hties correctly. Accordingly in J.une, 1959. he was redesignated as 
General Man'!-ger and Secretary of the Corporation. All other staff is appointed by 
the Corporation. 

5.~.8 Efficient VfOrJ:<ing of any organisation inter-alia, depends upon the 
nature of the mternal orgamsation and profess10nalisation of management. In the case 
of the DVC, the first three positions i.~. Chairman, General Manager and Deputy Gene­
ral ~~age~ have ~enerally been fi_lled !JY ~rawing officers,.from the Indian civil/ 
Admin!strat1ve serviCe. Power. engmeenng 1s the other most dominant discipline. 
There 1s also a d.el?artm~nt of s01l conservation under the charge of a Director. There 
are very few C!Vll engmeers specially in important positions and economists are 
conspicuous by their absence. ' ' 

Powers 
5.3-5.3.1 In order to carry out its functions, the Corporation has been vested 

with the following powers under the DVC Act : 
(i) to acquire and hold such movable and immovable property as it may deem 

necessary and to lease, sell or otherwise transfer any such property; 
(ii) to construct or cause to be constructed such dams, barrages, reservoirs, 

power houses, power structures, electrical transmission lines and sub­
stations, navigatiOn works, irrigation, navigation and drainage canals and 
such other works and structures as may be required ; 

(iii) to prevent pollution of any water under its control and to take all measures 
to prevent discharges into such water effluents which are harmful to water 
supply! irrigation, public health or fish life; 

(iv) to stock its reservoirs or water courses with fish and to regulate or prohibit 
taking out fish (rom the water under its control ; 

(v) to undertake resettlement of the population displaced by the darns, acqui­
sition of land for reservoirs and protection of watersheds; 

(vi) to aid in the establishment of co-operative societies and other organisations 
for the better use of facilities made available by the Corporation; 

(vii) to undertake measures for the prevention of malaria; 
(viii) to turn, divert or discontinue the public use of, or permanently close, any 

road or any part thereof, or 
(ix) to discontinue the public use of, or permanently close any open space or 

any part thereof. 
5.3.2 It is authorised to supply irrigation water in bulk to State Government 

for use by the cultivators and other consumers, including industrial and domestic, an_d 
to levy rates for services rendered. It is also authorised to generate and sell electnc 
power to any consumer in the valley at a potential of not less than 30,000 volts. 

Role of the Central Government 
5.4 The powers of the Corporation were however not unlimited. Se9tion 

18 of the Act stipulates that "in dis9harge of its _functions the:corporat1o~ shall'be gu1ded 
by such instructions on quest10ns of policy as may be giVen to 1t by the _Central 
Government". Moreover, in deciding whether 1 particular questiOn 1s or 1s not a 
question of policy, ,he decision of Central Government is to be final: Any dispute 
between the Corporation and any participating Government regardmg any matter 
covered by the Act or touching upon, '?r arising out of it, shall be referred to an arbitra­
tor who shall be appointed by the Ch1ef JustiCe of Ind1a and h1s dec1s10n shall be final 
and binding on the parties. The Central Government can remove any mE7mber of the 
Board of Directors who in its opinion (a) refuses to act (b) ~as become mcapable of 
acting (c) abuses his position or (d) is unsuitable to contmue as member. 

Financing 
5.5-5.5.1 The pattern of financing in tJ:Ie ~VC _is different from that in the TVA, 

whose expenditure on flood control and nav1gat1on 1s financed exclusively from the 
fe<;leral budget without any financial mvolvement of the State Governments, while 



170 

that on ower is met from borrowed funds. In the case of the nyq. however, th~ capital 
acquire~ for the completion of any project. undertaJ::en by lt ~~ t~a~~ 6{~~~degr~~ 
the three part!cipatinq <;;overnments acc:ordmgdt~·i?el\ sh~~ep~ to the concerned 
important objects. This, therefore, g1ves ?- . 1 10na s . . 
Governments to influence the working and dec1s1ons of the Corporatlon. 

5.5.2 The procedure for .allo.cations of e~penditure on different objects 
as laid down in Section 33 of the Act 1s g1ven below .- . . . 

(1) expenditure solely attributable to any of these objects, mcludmg a propor­
tionate share of overhead and general charges, shall be charged to that 
object, and . . . 

(2) expenditure common to two or more of the said objects, mcludmg a propor­
tionate share of overhead and general charq_es, shall. be allocat~d to each 
of such objects in proportion to the expenditure. wh1ch, ac:cordmg to !he 
estimate of the Corporation, would have been mcurred m construc:tmg 
a separate structure solely for that .object, less any amount determmed 
under clause (I) in respect of that object. 
5.5.3 The total amount of capital allocated to dif!~ren.t objects is as p~r 

sections 34, 35 & 36 of the DVC Act shared amongst the part1e1patmg Governments m 
the following manner :-

(a) Irrigation : . . 
(i) the Government concerned shall be re~p~ns~ble .fo~ the cap1tal cost of 

the works constructed exclusively for 1rngat10n m 1ts State; and 
(ii) the balance of capital cost under irrigation for both the States of Bihar 

and West Bengal shall be shared by the State Governments m ~he pro­
portion to their guaranteed annual off-takes of water for agncultural 
purposes. 

(b) Power: 
The total amount of capital allocated to power shall be shared equally 

between the three Governments. 

(c) Flood control : 
The capital upto Rs. 14 crores shall be shared equally between the Central 

Government and the Government of West Bengal and any amount in 
excess thereof shall be the liability of West Bengal Government. 

Functioning 
5.6-5.6. 1 After the completion of the first phase of its works consisting of 

four dams, the DVC took up the question of execution of the second phase. It set up 
a committee known as the Khungar Committee to go into the question of the need 
for additional dams. The views of the West Bengal Government as expressed before 
this Committee were against taking up the second phase due to various reasons men­
tioned by them such as the likely adverse effect on river regime, loss of fertilising silt 
in the inundated areas, increase in salinity and consequent deterioration of riparian 
land, difficulty about drinking water and loss of navigational facilities etc. However, 
the Committee did not agree with these views and it recommended that there should 
be additional flood absorption capacity in the dams of the DVC area. 

5.6.2 The Committee's report was examined by the World Bank. Com­
mending the report as the first comprehensive document dealing with all the connected 
problems of the Damodar Valley, the Bank recommended adoption of its recommenda­
tions. 

5.6.3 Accepting the recommendations of the Committee, the DVC approa­
ched the three participatinq Governments for their sanction and funds. The Govern­
ments, however, decided that (i) no dam was to be constructed for flood control and 
(ii) for catering to industrial needs, a dam might be constructed at Tennughat by the 
Bihar Government to which the DVC might accord its formal approval. . 

. 5 .. 6.4 The DVC. again appo~nted a Committee of Experts (Sreenivasa Rao 
Committee) m 197l!'to go mto the vanous problems faced by it. The Committee's 
main findings with respect to flood control measures were as under :-

1. Acquisition of land and houses at Maithon and Panchet upto the top of th~ 
9ates. 
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2.· The Lower Damodar Valley be improved to take a flood discharge of 7 079 

;umecs (2.5 lakh cusecs) to enable the flood moderation regulation b~in 
ollow~d. as recommended by the then Central Water and p g 

C-:lmmtss!On. ower 

3. Integration of operations of Tennughat reservoir with the DVC reservoirs 
4. Construction of an additional dam at Balpahari. ' 

!?.6.5 T~e DVC passed a resolution that investigations for the construction 
of Balpahan ~a!ll mtght be taken up, and aJ?proached the participating Governments 
for thetr admtmstratlve, techmcal and financtal approval. In spite of repeated remin­
ders the same has yet not been cleared. 

. 5.~.~. It wi~l thus be seen that important decisions of the DVC bearing upon 
tts responstbthtles wtth ~espect to flood control, which were backed by technical 
C?mJ:'!lltlees, could not .be tmpleJ:'!lented on account of powers exercised by the parti­
ctpatmg Government m the affatrs of the DVC. 

Land Acquisition 
5.7-5.7.1 River. valley projects require considerable amount of land and 

therefore, the speed wtth whi<?h land is acquired plays a crucial pan in determining 
~e progr~ss. Normally land ts to be acqutred under the Land Acquisition Act, 1894. 
Smce thts mv~lves very lengthy procedure aJ?.d is time consuming, the Government of 
West Bengal, m the yea~ 1948, assumed SJ?ectal powers under which land may be ac­
qutred on emergent basts. Stmtlar provts10ns were made by the Government of Bihar 
!hough no spectal Act yvas.passed .. The entire land which has so far been acquired 
m the DVC area both m Bthar and m West Bengal has heen acquired under special 
powers. ~s for compensatiOn both the Governments decided to pay full and fair 
compensatiOn to dtsplaced persons, as far as possible in kind by giving land for land 
and house for house instead of cash compensation. However, people were interested 
in cash compensation only. Distance from the village of origin, relatively poor qua­
lity of land given in lieu of the one acquired and structures of newly constructed houses 
not being in harmony with one to which the people were used to, are some of the rea­
sons for non-acceptance of compensation in kind. Moreover, many persons have 
settled on the fringes of the reservoirs and have started a vocation there. As a result 
there has been strong opposition from the affected population which has resulted in 
serious difficulties in the acquisition of any more land. So far the DVC has acquired 
about 48,360 hectares of land and paid compensation to the tune of Rs. 4.90 crores. 
Additional requirement works out to about 7,280 hectares in about 240 villages at 
an estimated cost of about Rs. 13 crores. 

5.7.2 Several Committees appointed by the DVC/Government of India 
have strongly recommended immediate acquisition of land upto designed levels. 
Even the Chief Ministers of Bihar and West Bengal entered mto an agreement to that 
effect. The problem, however, continues. This shows that land required for a pro­
ject should be acquired while constructing the project and not deferred to a latter 
date. 

Management of reservoirs 
5.8-5.8.1 The organisation f?r an efficient management ?f multipurpose reser­

voirs should be such as to deal effectively wtth problems of confhct of mterests amongst 
the different objectives which arise in such cases and become more acute when more 
than one State is involved as in the case of the DVC reservmrs. Under the Act the 
maintenance and operation of the reservoirs is the responsibility of the DVC. How­
ever, with the transfer in the year 1964 of the barrage and the canal system to West 
Bengal the Central Government in exercise of the powers vested w1th them under 
part V Section 48(1) of DVC Act decided that fun~tions r~lating to the releases of water 
from the reservoirs should be gutded by such mstructlons as may, from tlme to tlme, 
be issued by the Central Government or the CW &PC or any other officer authonsed 
by the CW &PC. 

5.8.2 This direction was felt necessary because the releases had to be done 
in a coordinated manner so as to serve the interests of 1rngat1on, power, nav1gat1of, 
industrial and domestic requirements etc. The control of releases could not be le t 
with the DVC as they had emerged a beneficiary of .water. resources.. havmg Jf:~Fne 
interest in generation of hydro-power (the other maJor obJective. t.e. 1rngat10n g 
peen tfansferrecl to Wes( B~n~al). 
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5.8.3 In order to guide the o~eration of ~he DVC r.es.ervoirs •. the CW &PC 
stituted a standing Reservoir RegulatiOn Cormmttee cons1stmg C?f 1ts .Member 

con ) Ch' r E ineers of respective States and the DVC. The mam .function of the 
Wo~ttee is1~0 di~guss and lay ~own the principlE;JS for smooth a~d effecllve regulation 

eservoirs. A representahve of the CWC ~~ p~sted at Ma1thon fo;r the purpose. 
gf !~~however, be J?.Oted that he only issues gu1delmes for the operallons the1r exe-
cutive control lles w1th the DVC. 

5.8.4 The Tennughat dam which was constr~cted by the Bihar Government 
is maintained and regulated by that G~vernment despite persistent damand frC?m ~he 
DVC and recommendations by Committees th<l;t there should be clo.se coordmal!on 
between the DVC and the Bihar Government m the OpE;JratJOn of th1s dam and that 
flood control aspect of all the reservoirs on the Damodar nver system be better opera-
ted by one agency. 
Relationship between the Corporation and the states 

5.9-5.9.1 The success of any inter-State river basin author.ity of th~ type of 
the TVA and the DVC depends very much on the degree of cooperatiOn received from 
the concerned State Governments. Generally the States which lose land for the <;:ons­
truction of reservoirs without getting comm~nsura~e benefits te.nd to adopt an att!tude 
of resistance. The TVA tried to lessen th1s resls.tance by g1v1~g other benefits !o 
States adversely affected by its floo~ control projects. These ~ncluded b~nt?fits m 
the field of agriculture and afforestatiOn. Benefits from recreatiOnal and fishmg fa­
cilities created by the TVA also go to the local Governmental agencie~ which maintain 
and supervise them. In addition, the TVA's programme of commumty development 
proved helpful in this context. This shows the desirability of empowering a river 
basin authority to take up some general developmental work also. . 

5.9.2 These developmental programmes have been so operated as to 
enlist the full cooperation and goodwill of the State Governments. The TVA works 
through the State, county and city Governments though it has its own officers at the 
local level also. It makes its services available to them and takes up a particular 
project only when requested by the local Governmental agency to do so. Apart 
from maintaining proven programmes, it works as a poineer in various fields of re­
¢onal development by exploring fresh approaches to improving the quality of life 
m the region. 

5.9.3 Such provisions have been made in the DVC Act also and, in the 
beginning, the Corporation undertook some programmes of a general developmental 
n?-ture. However, later on the Corporation's activity in this respect became negli­
gible and thus the leverage that it could have made use of, was not utilised. 

5.9_.4 ln the earlier stages of the functioning of the Corporation, a very 
healthy pra~tice had developed where under the Chief Ministers of the two States 
m~t at. Delh1 under .the Chairmanship of the Central Minister in charge of Power and 
Irnga_tion. or the Pnme Minister and sorted out the problems requiring high level 
attentiOn m the workmg of the Corporation. Subsequently, however, the practice cea­
sed, and, Wlf!:l th?-t, areas of disagreements creating bottlenecks in the functioning of 
the CorporatiOn mcreased. The present management of the DVC feels that had this 
practice cont~ued, many problems currently faced by the Corporation would not have 
assumed senous proportiOns. 

Autonomy-its extent 
5.10-5.10.1 . The DVC is a corporate agency. Its character is largely model­

led on th~ TVA, which has a reasonable degree of autonomy and flexibility of a private 
corpora~JOn. The Central Government in drafting the Constitution of the DVC had 
emphasised that "for efficient adii?-inistration, the authority must be vested with a high 
deg~ee of autonomy for conductmg the undertaking". However, this is not reflec­
ted m ac:tual operat!on. As already mentioned, the powers of the DVC are subject 
to directiOns to be Issued by t~e Central Government from time to time. The State 
~vernments have also a ~and m thE;J management as they are providing their share of 

adncesb. l!J f?-ct, the DVC IS respons1ble to each of the three participating Governments 
an su m1t 1ts report to them. 

all fth 5.10.2 T~e Corporatio~. though vested with several powers could not use 
tim~ 1(m. For danou~ ;r~asons, 1t could not function as a: truly autonomous organisa­
u b th~ame un er cnhc1sm. soon. after its creation. An inquiry committee was set 
a~ a ~esultGofvfln~ment of India WhlcJ:l exonerated the Corporation of all charges, but 

0 mgs of this committee, an Advisory Board of three participatin~ 
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Governme~ts was. constituted to guide ~d direct the activities of the Corporation. 
The FinanClal AdVlsor assumed almost an mdependent status, and from the year 1952, 
onwards the participating Governments insisted on their prior technical and financial 
approval for execution of any scheme. The barrage and the irrigation system were 
transferred to the West Bengal Government on agency basis, and, with that transfer, 
the regulation of the DVC reservoirs was entrusted to a committee headed by the then 
CW&PC & now CWC. Though the jurisdiction of the Corporation was notified, the 
responsibility for improvement of the Lower Damodar was giVen to the Government of 
West Bengal. The Bihar Government was given the permission to construct and opera­
rate Tennughat Dam within the allotted jurisdiction of the Corporation. All these 
developments have tended to erode the authority of the DVC, and, reduce its effective­
ness as an organisation for carrying out the functions assigned it. 



CHAPTER VI 

CONCLUSION 

· 6.1 The Damodar Valley CC?IJlO~ation was established ~ an . inter-state river 
basin authority for multi-purpose utilisation of water resourc~s mcludmg flood control. 
Construction of a number of d~ _with earmarked flood: cushion has been the principal 
method for. achieving the objective of flood moderatiOn. 

6 2 Soil conservation and afforestation measures are being implemented in 
the upp~r valley for several ye0:rs. I~ the ~sen~e of ~ong term data, the precise ~m-

ac! of such works on reservoir sedimentatio~ IS difficult to ~sess. Some. studies, 
~owever, over the treated areas have shown 1mprovemeJ?-t w~th respect to er'?sion, 
while untreated areas have reported a faster rate of detenoration. Rate of sediment 
deposition in the reservoirs has sho~ a decreas~g trend. In soii_J.e C?f the treated 
mini-catchments some reduction both m the peak discharge and the sil! yield has been 
effected. With ihe availability of long term performance data, a final view of the trend 
could be taken. 

6.3 The dams have been able to moderate floods to the extent designed and 
thus eliminate damage to the industrial belt in lower Asansol-Durgapur area and to 
help improve economic conditions. 

6.4 ·The moderated flood discharge should match the downstream channel 
capacity which should be maintained accordingly. The Lower Damodar, however, 
is not capable of carrying the originally planned discharge of 7079 cumecs (2.5 lakh 
cusecs). 

6.5 The drainage capacity in lower reaches is so low that even if the entire 
flow from the upper catchment were to be withheld }?ehiJ?-d ~e darns, the contribut!on 
from the intermediate catchment alone, under certam situations, can cause floodmg 
in the lower Damodar area. 

6.6 Over the years the drainage capacity is reported to have been reduced 
further on account of the continued silting of the river bed due to insufficient flushing 
and effect of tidal prism. Moreover, the increased sense of security against floods 
has resulted in further encroachments into the flood plains and the river bed. 

6.7 The West Bengal Government did not agree to any more darns as they feel 
that any more control of the river will cause damage to river regime and worsen the 
already deteriorating conditions of the Rupnarain which is subject to tidal action and 
also have adverse effects on the Hooghly. 

6.8 With the transfer of the irrigation system and management of the lower 
D~odar to West Bengal, and operations of the reservoirs being guided by the Com­
Inlttee headed by the CWC, the Corporation has been relegated to the position of a 
company with prime interest in power generation only. 

6.9 There is a conflict not only between flood control and irrigation but also 
!Jetween flood control and power. This conflict becomes aggravated if the project 
IS undertaken by more than one agency. In such cases, this can be resolved only 
by having a urufied authority. 

~.10 To increase the flood absorption capacity of the DVC darns, several 
Coininittees have recommended acquisition of land upto the designed levels. The 
DVC fe~ls ~elpless '¥! the land has to be acquired by the States concerned, which may 
not be mclined to displace their population. Since an agreement has now been rea­
ched between the State Governments, this difficulty, we hope, may be overcome. 

. 6.11 In the initial _st~ges! the DVC, in the exercise of its powers, undertook 
ce~am dev~lopmental activitie~ m the valley, but later on these were discontinued due 
to mt~oduetion of ~e Cornrnuruty Development Programme. This prevented the Cor­
poration _from getting the cooperation from the States. Had the developmental activi­
lles contmued to be undertaken by the DVC, there might have been better rapport 
with the State Governments and the people. 
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6.12 Efficien:t w~rking of any organisat.ion depends, inter-alia, upon the nature 
of its internal orgamsation and professwnal!satwn of management. The organisational 
system for a big multi-purpose undertaking should recognise the role that can be 
played by mult!-dlSClplmary teams of officers. The DVC 1s still far from realising 
this goal. 

6.13 Over the years, the control of the DVC over the river has been diluted 

6.14 Though the DVC was intended to be an autonomous organisations, in 
practice, its autonomy is very much restricted. 

6.15 The procedure for financing has further helped to keep the DVC subject 
to pressures and pulls of the participating Governments. 

6 16 While the task assigned to the DVC was very difficult, involving as it did, 
three rr{ain objectives in conflict with each other, the authority delegated to it was 
inadequate. 

13-23 DNFC/80. 
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APPENDIX VIn 

ITINERARY OF THE AYOG'S VISITS TO VARIOUS STATES ETC. 

S. No. Dates 

1. 6th August, 1977 

2. 2nd to 5th September, 1977 

3. 6th & 7th September, 1977 

4. 8th to lOth September, 1977 

5. 26th & 27th September, 1977 

6. 28th to 30th September, 1977 

7. 8th February, 1978 

8. 9th February, 1978 

9. lOth February, 1978 

10. 1st March, 1978 

11. 2nd March, 1978 

12. 13th & 14th December, 1978 

13. 15th & 16th December, 1978 

14. 17th to 19th December, 1978 

15. 14th February, 1979 

!6. 26th & 27th February, 1979 

StateJOrganisation 

Uttar Pradesh, (Ma­
thura.) 

Orissa 

West Bengal 

Assam 

Uttar Pradesh 

Bihar 

Gujarat 

Maharashtra 

CWPRS Pune 

Haryana 

Punjab 

Kamataka 

Tamil Nadu 

Kerala 

Andhra Pradesh 

West Bengal 

Purpose 

Discussion on Ujjina-Kama-Pahri-Gover­
dhan dramage problem. 

Preliminary exchange of views and 
proVldmg darificalions in respect or 
quesbonnaue issued to them. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Exchange of views and seeking clari· 
fications on replies. · 

Do. 

Preliminary exchange of views and 
expediting replies. 

Exchange of views and seeking clari· 
cations on replies. 

Exchange of views on important points 
and clarifications on replies. 

17. 27th February, 1979 
Damodar Valley Cor- Discussion on the Damodar Valley 
poration Calcutta Corporation system for the Case Study. 

18. 28th February to 1st March, 1979 Assam 

19. 2nd March, 1979 Manipur 

20. 8th & 9th March, 1979. Uttar Pradesh 

21. 19th March, 1979 GFCC, Patna 

22. 20th & 21st March, 1979 Bihar 

23. 16th April, 1979 Punjab 

24. 17th April, 1979 Haryana 

25. 20th April, 1979 BBMB, Chandigarh 
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14--23 DNFC (ND)/80 

Exchange of views on important points 
and clarifications on replies. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Exchange of views on the set-up for 
comprehensive approach/organisation 
problems. 
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Visit to Mathura, Uttar Pradesh on 6th August, 1977 regarding Ujjina-Kama­
Pahari-Go verdhan Dramage problem 

Present 
1. Thakur Balbir Singh, Minister (Irrigation), Uttar Pradesh. 
2. Shri S. P. Rawat, Deputy Minister (Irrigation), Uttar Pradesh. 
3. Shri Mani Ram Bagri, Local Member of Parliament. 
4. Shri P. P. Caprihan, Financial Commissioner and Secretary, (I&P) Haryana. 
5. Shri 0. P. Chadha, Joint Secretary (I), Ministry of Agriculture and Irrigation. 
6. Shri Hari Krishan, Chief Engineer (Irrigation), Uttar Pradesh. 
7. Shri S. P. Malhotra, Chief Engineer (Irrigation), Haryana. 
8. Shri J. P. Agarwal, Additional Chief Engineer (Irrigation), Uttar Pradesh. 
9. Shri A. K. Choudhari, Additional Chief Engineer (Irrigation), Uttar Pradesh. 

10. Shri B. D. Sharma, Director, Central Water Commission. 

Visit to Orissa from 2nd to 5th September, 1977 
Present 

1. Shri Nilamani Routray, Chief Minister. 
2. Shri Prahlad Mallick, Minister (Irrigation). 
3. ShriVed Prakash Agarwal, Member of Legislative Assembly. 
4. Other local Members of Parliament and Members of Legislative Assembly. 
5. Members of Legislative Assembly and local people of Bhargavi-Daya Doab at 

Puri. 
6. Raja Saheb of Kanika. 
7. Shri Rama Moorthy, Additional Chief Secretary. 
8. Secretary (Finance). 
9. Shri Raghupati, Member, Board of Revenue. 

10. Shri S. C. Tripathi, Chief Engineer (Irrigattion). 
11. Shri C. Patro, Joint Director (Soil Conservation). 

Visits to West Bengal on 6th & 7th September, 1977 and 26th & 27th Feb., 1979 
Pl"esent (On different dates) 

1. Shri Jyoti Basu, Chief Minister. 
2. Shri Pravash Roy, Minister (Irrigation & Waterways). 
3. Shri Ashok Mitra, Minister (Development and Planning). 
4. Shri Jatin Chakravarty, Minister (Public Works Department). 
5. Shri Kamal Guha, Minister (Agriculture). 
6. Shri Radhika Mohan Banerjee, Minister (Relief). 
7. Shri Jyotirmoy Basu, Member of Parliament. 
8. Shr~ A. K. Ghos~, Commissioner (Agriculture Production). 
9. Shr~ B. K. ~aner]ee, Secretary (Irrigation and Waterways Department). 

10. Shr~ Banerjee, Secretary (Relief & Welfare Department). 
11. Shn S. K. Ghosh, Secretary (Agriculture & CD Department). 
12. DCr. Saty<l!lh Chakravarty, Chairman, Coordination Committee for National Flood 

orruruss10n. 
13. Sh~ C. D. Seshad~i, Chairman, North Bengal flood Commission. 
14. Sh~ S. P. Sen, Chief En~ineer <!rrigation & Waterways Department). 
15. Shn J. K. Das Gupta, Chief Engmeer (Irrigation & Waterways Department). 
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16. Shri B. N. Aich, Chief Engineer (Design & Research). 

11. Shri P. B. Roy, Director, River Research Institute, West Bengal. 

18. Shri S. M. Deb, Director, Central Designs Organisation (Waterways D t-
ment). epar 

19. Shri P. R. Maiti, Director (Advance Planning). 
20. Shri N. N. Ray, Superintending Engineer (I&P) Circle No. I. 

21. Shri B. Dass, Superintending Engineer (I&P) Circle No. II. 

22. Shri A. K. Sen Gupta, Additional Director (Agriculture). 

23. Shri M. M. Pal, Deputy Secretary (Relief & Welfare Department), 

24. Shri S. K. Bhattacharya, Deputy Secretary (10 & LLR Department). 

25. Shri A. K. Mazumdar, Joint Director of Agriculture (Soil Conservation). 
26. Shri S. K. Khasnobi, Joint Director (Agriculture). 

27. Shri S. N. Sen Gupta, Deputy Director (Fisheries). 

28. Shri S. S. Ganguly, Deputy Director (CDO). 

29. Shri T. K. Biswas, Deputy Director (CDO). 

30. Shri N. K. Bhattacharya, Executive Engineer (I&P Department). 

31. Shri K. S. Bhattacharya, Executive Engineer (I&P Department). · 

Visits to Assam on 8th to lOth September, 1977 and 28th Feb. & 1st March, 1979 

Present (On different dates) 

1. Chief Minister. 

2. Minister (Flood Control). 

3. Minister (Agriculture). 

4. Shri R. S. Paramasivan, Chief Secretary. 

5. Shri Trivedi, Commissioner (Finance). 

6. Shri M. C. Narsirnhan, Commissioner (Agriculture & Rural Development). 

1. Shri P. N. Rau, Developemnt Commissioner, Hill areas. 

8. Shri S. D. Phene, Commissioner (Planning & Development). 

9. Shri H. Gohain, Chairman, Brahmaputra Flood Control Commission. 

10. Shri S. I. Haque, Secretary (Irrigation). 

11. Shri doshwarni, Secretary (Revenue). 

12. Secretary (Public Works Department). 

13. Shri V. Ahmed, Director (Fisheries). 

14. Director (Agriculture). 

15. Director (Soil Conservation). 

16. Shri P. C. Jain, Director (Planning), Brahmaputra Flood Control Commission. 

17. Shri S. K. Nath, Superintending Engineer, Gauhati Circle. 

18. Shri S. N. Sharma, Deputy Secretary, Public Works Department. 

19. Shri 1. Rasul. 
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Visits to Uttar Pradesh on 26th and 27th Septemb~r. 1977 and 8th & 9th March, 1979 

Present (On different dates) 

1. Shri R. N. Yadav, Chief Minister. 
2. Thakur Balbir Singh, Minister (Irrigation). 
3. Shri Sharda Prasad Rawat, Deputy Minister (Irrigation). 
4. Shri Kripa Narain Shrivastava, Chief Secretary. 
5. Shri G. P. Tewari, Commissioner (Agriculture Production). 
6. Shri Tandon, Commissioner & Secretary (Finance). 
7. Shri Anand Swaroop, Commissioner & Secretary (Planning). 
8. Shri S. D. Srivastava, Secretary (Irrigation). 
9. Shri T. Prasad, Secretary (Finance). 

10. Shri K. Agarwal, Secretary (Revenue). 
11. Shri Surendra Singh, Secretary (Public Works Department). 
12. Shri N. P. Tripathi, Secretary (Forest). 
13. Shri J. M. Garg, Secretary (State Flood Control Board). 
14. Shri S. Mehdi Hasan Rizvi, Spl. Secretary (Forest). 
15. Shri B. P. Srivastava, Chief Conservator of Forests. 
16. Shri Hari Krishna, Chief Engineer (I). 
17. Shri B. N. Roy, Chief Engineer (Public Works Department). 
18. Shri K. M. Srivastava, Chief Engineer (Rural Engg). 
19. Shri Vijendra Singh, Additional Chief Engineer (Planning). 
20. Shri P. L. Vijay, Additional Chief Engineer. 
21. Shri J.P. Agarwal, Additional Chief Engineer. 
22. Shri K. K. Singh, Additional Chief Engineer. 
23. Shri Prakash Bahadur, Additional Chief Engineer. 
24. Shri S. K. Kansal, Additional Chief Engineer. 
25. Shri J. C. Jain, Additional Chief Engineer. 
26. Shri K. N. Dwedi, M.D. Jal Nigam. 
27. Shri Harihar Prasad Singh, Director (Agriculture). 
28. Shri Mahender Nath Bhatnagar, Additional Director. 

Visit to Bihar from 28th to 30th September, 1977 

Present 

1. Shri Karpoori Thakur, Chief Minister. 
2. Shri Sachidanand Sinha, Minister (Irrigation). 
3. Shri Kapil Deo Singh, Minister (Agriculture). 
4. Shri Jageshwar Mandai, Minister (Cooperation). 
5. Minister, Public Works Department. 
6. Chief Secretary. 
7. Irrigation Commissioner. 
8. Adviser, Irrigation, State Planning Board. 
9. Engineer-in-Chief, Irrigation. 

I 0. Chief Engineer (Planning). 
11. Other Chief Engineers and Heads f · 

Government. o vanous other Departments of the State 
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20th and 21st March,· 1979 
1. Shri N. Nagamani, Irrigation Commissioner. 
2. Shri U.K. Verma, Engg-in-Chief cum Secretary (Irrigation) Irrigation Department. 
3. Shri S. Prasad, Engg-m-Ch1ef cum Special Secretary, Irrigation Department. 
4. Shri A. K. Sinha, Engg-in-Chief cum Special Secretary, Irrigation Department. 
5. Shri U. P. Sahi, Chief Engineer. 
6. Shri R. P. Singh, Chief Engineer. 
7. Shri M. A. Samad, Chief Engineer. 
8. Dr. B. P. Sinha, Chairman, Bihar Construction Corporation. 
9. Shri J. Bahaaur, Director, Irrigation Research Institute. 

10. Shri Gauri Shanker Singh, Joint Secretary Irrigation Department. 
11. Shri S. N. P. Sinha, Director (Revenue) Cum Special Secretary. 
12. Shri Mathura Prasad Sinha, Technical Adviser, Bihar Construction Corporation. 
13. Shri P. N. Trivedi, General Manager, Bihar Construction Corporation. 
14. Shri A. Kumar, Superintending Engineer, Drainage Circle. 
15. Shri N. Rayee, Superintending Engineer, Patna Flood Control Circle. 
16. Shri M. C. Chopra, Technical Secretary to Engg.-in-Chief and Special Secretary. 

Visit topujar.a.t on 8th February, 197J 

Present 
1. Shri Babu Bhai Patel, Chief Minister. 
2. Minister (Revenue). 
3. Chief Secretary. 
4. Secretary (Revenue). 
5. Secretary (Agriculture). 
6. Shri J. F. Mistry, Chief Engineer (Irrigation Projects). 
1. Director and other officers ofiSRO. 

Visit to Maharashtra on 9th February, 1978 

1. Shri Vasant Rao Patil, Chief Minister. 
2. Chief Secretary, 
3. Shri V. R. Deuskar, Secretary (Irrigation). 
4. Secretary (Finance). 
5. Secretary (Revenue). 
6. Chier Engineer (Irrigation). 

Visit to CWPRS, Pune, on lOth February, 1978 

1. Director 
2. Research Officer, West Tripoli Thermal Power Station, Libya. 
3. Research Officer, Tidal Power in India. 
4. Research Officer, Ganga river at Ballia-baria. 
5. Research Officer, Kosi. 
6. Research Officer, Bombay Port. 
1. Research Officer, Ganga river at Mansi. 
B. Research Officer, Yamuna near Delhi. 
9. ·Research Officer, Hooghly river. 

10. Research Officer, Singapore, Port. 
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Visits to Haryana on 1st March, 1978 and 17th April, 1979 

Present (On different dates) 
1. Shri Virendra Singh, Minister (Agriculture). 
2. Shri P. p, Caprihan, Finlncial CJ,nnissioner, Revenue and Commissioner I & P. 

3. Shri Go swami, Secretary (I&P). 
4. Shri A. N. Malhotra, Engg-in-Chief. 
5. Shri K. K. Lakhanpal, M.D., Haryana, State MITC. 
6. Mrs. Meenaxi Choudhari, Joint Secretary (I&P). 
7. Shri V. P. Dhir, Joint Secretary (Revenue). 
8. Shri Gurnam Singh, Chief Conservator of Forests. 
9. Shri V. V. Yashrai, Chief Engineer (Drainage I). 

10. Shti R. S. Mehra, Chief Engineer (Drainage II). 
11. Shri B. Dass, Deputy Conservator of Forests. 
12. Shri J. S. Chopra, D. S. 0. Forests. 
13. Shri Bhim Aggarwal, Superintending Engineer, Project Design Circle. 
14. Shri M. G. Thukral, Executive Engineer (Projects). 
15. Shri J. L. Gupta. Executive Engineer (Project Design). 
16. Shri P. L. Kalra, Executive Engineer (G. W.) 
17. Shri K. K. Rewari, Deputy Director (Agriculture). 
18. Shri S. Sanlhim, Under Secretary (I&P). 

Visits to Punjab on 2nd March, 1978 and 16th April, 1979 

Present (On different dates) 

L Minister (Revenue). 
2. Secretary (I&P). 

3. Dr. H. L. Uppal-Irrigation Advisor. 
4. Joint Secretary (Development). 

5. Shri Darshan Singh, Chief Engineer (Drainage). 
6. Shri Harbans Singh, Chief Engineer (Civil). 

7. Shri S. N. Agnihotri, Chief Engineer (Thein Dam). 
8. Ch. Rattan Singh, Chief Engineer (Projects). 
9. Chief Conservator of Forest. 

l 0. Chief Conservator of Soil. 

1 I. Shri H. S. Rahdev, Deputy Conservator of Forests. 
12. Shri Karnail Singh, Deputy Soil Conservator. 
13. Shri D. V. Sahni, Superintending Engineer (B&R). 

14. Shri A. K. Umnat, Superintending Engineer, Jullundur, Drainage Circle. 
15. Shri Bachitter Singh, Superintending Engineer, Patiala Drainage Circle. 
16. Shri K. K. Dhir, Deputy Secretary, (Revenue). 
17. Romila Dubey, Deputy Secretary, (Agriculture). 
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Present 
Visit to Karnataka on 13th December 1978 and 14th D 

• ecember, 1978 

1. Shri D. Deva Raj Urs, Chief Minister. 
2. Shr! Bangarappa, Minis!~~ (Public Works Department). 
3. Shn K. H. Ranganath, Minister (Agriculture). 
4. Shri N. Narasimha Rao, Chief Secretary. 
5. Shri R. A. Naik, Commissioner (Revenue). 
6. Shri K. S. N. Murthy, Commissioner & Secretary to Government Agric ltur d 

Ammal Husbandary. • u e an 
1. Dr. D. M. Nanjundappa, Secretary (Planning). 
8. Shr~ D. R. Nayak .. Secret.ary Public Works & Electricity Department. 
9. Shn B. C. Angadl, Special Secretary (Irrigation). 

10. Shri K. Ramachandraih, Chief Engineer Irrigation (South). 
11. Shri P. R. Bell ubi, Chief Engineer, WRDO. 
12. Shr~ C. S. Sh~vanna, Director, .c~ief Engineer, KERS, K. R. Sagar. 
13. Shn B.S. Pahl, Deputy Comm1sswner, Dakshina Kannada. 
14. Shri A. Krishna~wamy, Joint Secretary, Flood & Forest Department. 
15. Shri G. N. Alasmgnachar, Additional Director (Agriculture). 
16. Shri R. M. Palanna, Deputy Conservator of Forests (Hq.) Rep. Chief Conservator 

of Forest (General). 
17. Shri N. K. Sita Ramaih, Special Officer (Finance). 
18. Shri H. N. Ramaswamy, Superintending Engineer, WRDO. 
19. Shri S. C. Borogdwda, Superintending Engineer, National Highways. 
20. Shri B. C. Mallegowda, Superintending Engineer, (Designs) MI&PHE. 
21. Shri B. H. Rajan, Joint Director KERS, K. R. Sagar. 
22. Shri M. Maraiah, Executive Engineer,Planning and Investigaticn, 'IJIIFtO. 
23. Shri E. Viswanathan, Executive Engineer, Ministry of Transport (Roads Wing) 

Bangalore. 

Visit to Tamil Nadu on 15th & 16th December, 1978 

Present 

1. Thiru M. G. Ramachandran, Chief Minister. 
2. Thiru S. Ramachandran, Minister (Electricity). 
3. Thiru C. Ponnayyan, Minister (Transport). 
4. Thiru P, Kolandaivelu, Minister (Agriculture & Irrigation). 
5. Thiru P. Saundarajan, Minister (Health). . 
6. Thiru B. Vijayaraghavan; Commissioner and Secretary (Public Works Department). 
7, . Thiru J. S. Bhango, Commissioner and Secretary (Transport Department). 
8. Thiru T. Lakshminarayanan, Secretary to Ch1ef Mm1ster. 
9. Thiru A.M. Swaminathan, Joint Secretary (Finance). 

10. Thiru K. Inba Sagaran, Joint Secretary (Flood). 
11. Thiru S. Manavalan, Chief Engineer (Irrigation). ) 
12. Thiru B. A. Jeyapalan, Chief Engineer (Investi~~tio~ . & R 1 W k) 
13. Thiru E. c. Chandrasekharan, ChiefEngmeer ~~ w~s h ur~ or s . 
14. Thiru K. S. Logavinayagam, Chief E~ginee~ (Floo(Ns-t. lgl wH~yhs . ) 
15. Thiru P. Sivasankara Mannadiar, Chief Engmeer a 1ona 1g ways · 
16. Thiru S. Muthuswamy, Additional Secretary, Bohardf Eof Revenue(.! r·g tl'o ) Public 
17. Thiru A. Mohanakrishnan, Senior Deputy C 1e ngmeer r I a n • 

Works Department. . . 
18. Thiru S. B. Tagore, Senior Deputy Chief Engineer) (Bmldmg). 
19. Thiru S. Rajagopalan, Deputy Secretary (Rev7nue . p bl' Works Department 
20. Thiru N. Thirunavakkarasa, Executive Engmeer, u Jc • 

Saidapet Pn. 
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Visit to Kerala on 18th December, 1978 

Present 
1. Shri K. Pankajakshan, Minister (Works & Sports). 
2. Shri M. K. Raghavan, Minister (Labour & Housing). 
3. Shri G. Gopalakrishna Pillai, Secretary (Water and Transport). 
4. Shri K. Bharatan, Advisor, Irrigation Projects. 
5. Shri K. George Mathew, Chief Engineer (Irrigation). 
6. Km. P. K. Thressia, Chief Engineer, General Building and Roads. 
7. Shri P. Aravindakshan Achan, Chairman and Managing Director, Keral< 

Development Corporation. 
a. Shri N. Kunhikoya, Secretary (Revenue). 
9. Shri Baby Abraham, Superintending Engineer (Irrigation). 

10. Shri N. Gopalan Nail', Dep'uty Director (Agricult'ure). 
11. Shri R. Ananthanarayanan, Additional Director Incharge of Directon 

Agriculture. 
12. Shri M. S. Nair, Deputy Director (Soil Conservation). 

Visit to Damodar Valley Corporation on 27th February, 1979 
Present 

I. Shri A. C. Bandopadhya; Chairman. 
2. Shri A. C. Roy, General Manager. 
3. Shri S. K. Sen, Principal Chief Engineer (Electrical). 
4. Shri K. R. Deb. Chief Engineer (Civil). 
5. Shri B. L. Roy, Manager, Reservoir Operations. 
6. Shri K. K. Saha, Deputy General Manager. 
7. Shr! N. K. De Sirkar, Additional Chief Engineer (Commercial). 
8. Shri B. K. Mallick, Financial Advisor. 

Visit to Manipur on 20th March, 1979 

I. Shri L. B. Thanga, Chief Secretary. 
2. Shr~ Wati Ao, Secret_ary, Irrigation and Flood Control and Commissioner. 
3. Shn M. M. Gopalaknshna, Chief Engineer (Irrigation). 

Visit to Ganga Flood Control Commission on 19th March, 1979 

I. Shri R Ghosh, Chairman 
2. Shri A. S. Chandrasekharan, Member. 
3. Shri N_ Sanyal, Member. 
4. Shri N. Satchidanand, Director. 
5. Shri G. S. Narayana, Director. 

Visit to Bhakra Beas Management Board on 20th April, 1979 
I. Shri B. C. Alva, Chairman. 
2. Shri H. C. Dhawan, Member (Irrigation). 
3. Shri Singhota, Secretary. 
4, Technical P. A. tc> Chairman 
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APPENDIX IX 

INDEX OF THE MATERIAL AVAILABLE WITH THE AYOG 

*REPLIES TO QUESTIONNAIRE RECEIVED FROM THE STATES/CENTRAL DEPART­
MENTSJORGANISA TIONS 

Sl. No. States/Union Territories Sl. No. Central Departments/Organisations 

1. Andhra Pradesh 1. Central Water Commission 

2. Assam 2. Central Water & Power Research Station 

3. Bihar 3. Department of Agriculture 

4. Delhi 4. Deg,artment of 
E ucation 

Agriculture and Research 

5. Goa, Daman & Diu 5. Department of Irrigation 

6. Gujarat 6. Ganga Flood Control Commission 

7. Haryana 7. India Meteorological Department 

8. Jammu & Kaslunir 8. Ministry of Shipping & Transport 

9. Kama taka 9. Planning Commission 

10. Kerala 10. Railway Board 

11. Madhya Pradesh 11. Border Roads Organisation 

12. Maharashtra 12. Survey of India 

13. Manipur 13. Geological Survey of India 

14. Orissa 

15. Punjab 

16. Rajasthan 

17. Tamil Nadu 

18, Tripura 

19. Uttar Pradesh 

20. West Bengal 

•1. Replies to Questionn~re issued to States/Central Departments/Organisations are available in 
two sets (Statewise and TermwiSe). . . . 

.Further clarifications/information received from some of the States/OrganiSallons IB also available. 

}89 
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PROJECT REPORTS 

Particulars 

1 
Construction of Main Tributary Dyke along R/B of Kellong from Hatigarh P.W.D. Road to Gurbardhi!Jl 

' Hill in Nowgong DlSit. (Assam) (Back Water Dyke) 1976-77. 

2. Protection of Dhubri Town from River Brahmaputra (Assam) 

3. Baghmati Flood Control Scheme (Bihar) 

4 Buxur to Koelwar Ganga Embankment Scheme (Bihar) 

s. Mahananda Scheme in Distt. Maida (West Bengal) 

6. west Mograhat Basin Drainage Scheme (West Bengal) 

7, Lower Damodar Area Stage II, Vol. I (West Bengal) 

8. Lower Damodar Area Stage II, Vol. II (West Bengal) 

9. Mograhat Basin Drainage Scheme, Vol. II Drawing (W. Bengal) 

10. Lower Damodar Area (Supplementories) State II Report, Estimate & Drawing (W. Bengal) 

11. Lower Damodar Area Stage m, Report Estimate Vol. I (W. Bengal) 

12. Lower Damodar Area Stage ill, Drawing Vol. II (W. Bengal) 

13. Lower Damodar Area State I, Vol. I, Report & Estimate (W. Bengal) 

14. Bagmati Flood Control in Middle reach (Bihar) 

15. 

16. 
" 
" 

" 
" Vol, II (Drawing) 

17. Buxur to Kalawar-(Report & Estimate) 

18. ---------Drawing Vol. ll 

19. Flood Control Scheme Brahmani System, Project Report Volume I 

20. Delhi Administration Flood Control Wing, Project for storm water Drainage of Shahdra Area (Re rt 
& Appendix) Vol. I po 

21. 

22. 

--------....:Vol. II Estimate & Appendix 

---------·vol. m Drainage! 

23. Remodelling of Kama Phari Drain, Report with Design & Estimates (Rajasthan) 

24. Nowi Basin Drainage Scheme Modified Revised Estimate (West Bengal) 

25. Bee! Balli Drainage Scheme Modified Reports & Cost Estimate (West Bengal) 

26. Mokameh Tal Drinage Scheme, Irri. Scheme Phase-ll Drawing (Bihar) 

27. 
" " 

Phase ll Report 



191 

PUBLICATIONS 

S.No. Particulars 

I. Report of the National Commission on Ag "cultur · 
2. ,. Part ll Polley r~ Strae, 1976: Part I Review & Progress, 
3 Part III tegy 

· " Demand & Supply 
4. " Part IV Climate & Agriculture 
5 Partv R • " esource Development 

6. " ::~ ~n' Cr~p production Sericulture & Agriculture 
1 · " Animal Husbandry 
8. " Part VIII Fisheries 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

,. Part IX Forestry 
" Part X Inputs 

" Part XI Research, Education & Extension 
" Part Xll Supporting Services & Incentives 

Part Xlli R a! E 
" ur . mployment & Special Area Programmes 
" Part XIV Planrong Statistics & Administration 
" Part XV Agrarian Reforms 

16. Report of the Irrigation Commission, 1972, Vol. I (2 copies) 
17. " Vol. III, Part I (2 copies) 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 

31. 

32. 
33. 
34. 
35. 

36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 

45. 
46. 

47. 
48. 

,. Vol. III, Part 2 (2 copies) 
,. Vol. IV, Irrigation Atlas 

Ganga Flood Control Commission (An outline Plan of Flood c 1 1 · G · 
a! f Fl d . on ro m anga Basm) 2 copies 

A Manu o oo Operahons. (Flood Control & Drainage Die CWC) 2 · 
M . • cop1es 

A note on the amtenance of Embankments (CWC) 2 copies 
The River Boards Act, 1956 (No. 49) (Arrangement of Sections) 2 copies 
Report of the Delta Committee (Final Report) 

Report of the Expert Col11l1Uttee on Floods for Deltaic Areas of Krishna, Godavari & Guntur Di.slri"cts of Andhra Pradesh, Vol I 
,. Vol. ll (Appendices) 
,. Vol. III (Maps) 

Ministers' Committee on Floods & Flood Relief, Vol. I (2 copies) 
Ministers' Committee on Floods & Flood Relief, Vol. 11 (2 copies) 
Report. of High Level Committee on Floods (Flood Control in Various River Basins) Vol 11 
(2 copies) . 

Report of Technical Expert Committee on Drainage and Waterways of Railways & Road Bridg · 
North Bihar, Vol. I (2 copies) es m 
Report of the Committee on Flood Control & Drainage in Lower Damodar (2 copies) 
Report of North Bengal Technical Experts Committee, Vol. III (Drawings) 
Report of High Level Committee on Floods, Vol. I, General Assessment, Principles & Policies 
Natural Resources/Water Series No. 5-Guidelines to Flood Losses, Prevention & Management in 
Developing countries United Nation Publication. 
Scientific Assessment of Flood Damages, National Council of Applied Economic Research 
Resolution Constituting the Ganga Flood Control Commission No. FC-47(2)/72 dated 18-4-1972 
Resolution constituting the Brahmaputra Flood Control Commission. (No. PCF.69f30 dated 26-6-70) 
Law relating to Flood Control in India, Indian Law Institute 
Floods & their Control in India, CWPC. 3 copies 
Resume on Floods & their Control in Assam, Brahmaputra Flood Control Commission 
Embankment Manual Investigation, Design & Construction Maintenance, CW &PC (2 copies) 
Flood Atlas of India, C.W. & P.C. 
Broad Guide lines for preparation of Project Estimates for Major Irrigation & Multipurpose Projects 
(2 copies) ewe 
Flood Plain Zoning Bill-Model Bill (2 copies) 
The Protection of the Coastal Area of Orissa Against Flooch-General Recommendations (by H.A. 
Ferguson Netherland, 1972 
Final Report of the Cyclone Distress Mitigation Corrunittee, Andhra Pradesh (May 1971) 
Natural Resources/Water Series No. 5 Guidelines for Flood Loss . Prevention & Management iQ 
Developing Countries, (U.N. Publication) (As at Sl. No. 35, 2 copies) 
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SI,No. Particulars 

49. Govt. of Canada Paper-
(!) Federal Flood Control Reduction Publication (A Backbround Paper) 
(2) Flood & Flood Control Do. 
(3) Guidelines for Federal Policy on D 

Flood & Flood Threats o. 

so. Integrated River Basin Development, Dept!. of Economics & Social Affairs (U.N. 1970) 
S!. River Basin Management Proceedings of Seminar Organised by U.N.E.C. for Europe (U. No. 1971) 
52. National Systems of Water Administration, Dept!. of Economic & Social Affairs (U.N. 1974) 
53. Report of the United Nations, Interregional Seminar on Flood Damage Prevention Measures and 

Management (U. No. 1969). 
54. Organisation & Function of Ministry of Construction & Rivers in Japan, River Bureau, Min. of 

construction, Japan. June, 1972 
55. Rivers in Japan 1975, River Bureau, Min. of Construction, Japan, 1975. 
56. u.P.Irrigation Department-Rs. 300 Crore Plan Flood Control & Drainage Schemes to provide protec-

tion to Area, Jan. 1976 (2 cop1es) . 
57. North Bengal Technical Experts Committee Report Vol. I (Reports) March 1970. · 
58. Manual on Measurement & Analysis of the Revised Edition, Sediment Loads in rivers, C.W. & P.C. 

1970. 
59. Manual on River Behaviour, Control and Training C.B.I. & P. Publication No. 60 (Revised), Sept. 1971. 
60. Sediment Control in Rivers and Canals, C. B. I. & P. Publication No. 79, May 1966. 
61. Symposium on Management of Irrigation Waters. C. B. I. & P. Publication No. 92, May 1969. 
62. Symposium on optimum requirements and utilisation of Water for Irrigation crops. C. B. I &. P. Publi-

cation No. 94. March 1969. · 
63. Symposium on Efficiency of Water Distribution and use on the land, C.B.I. &. P. Publication No. 84, 

August, 1967. 
64. Symposium on Economics and Financing of Irrigation, Drainage and Flood Control Works, C. B.I. & P. 

Pub. No. 63. 
65. Symposium on Water logging-causes and Measures for its prevention Vol. I, C. B.I. & P. Pub. No. 118, 

(December 1972) Vol n. 
66. " C. B. I. & P. Pub. No. liS. (Dec. 1972) 
67, Master Plan on Bihar for Flood Control, Government of Bihar (Report, Drainage, Summary of 

Proposals) 4 copies Revised-December 1976. 
68. Floods and Their Control in India, Feb. 1977, CWC (2 copies) 
69. Water; Resources and Hazard, Office of U. N. Disaster Relief Coordinator (UNDRC) U. N. Water 

Conference. · 
10. A Methodology for Flood Plain Development & Management Institute for Water Resources, Dept!. 

of the U.S. Army Corps of Engineers, December 1969. 
71. National Programme for Accelerating Progress in Weather Modification, Interdepartmental Committee 

for Atmospheric Sciences, Report No. !59-June 1971. 
Federal Council for Science & Technology. 

72. A Unified National Programme for Flood Plain Management, United States Water Resources Council 
July 1976, Federal Register. ' 

73. Water Resources Council, Water and Related Land Resources, Establishment of Principles & StandardS 
for Planning, Vol. 38, Number 174, Sept. 1973. 

74. National Atmospheric Sciences Programme, Fiscal Year, 1977. 
Interdepartmental Committee for Atmospheric Sciences, Federal Council· for Science & Technology 
Executive Office of the President, I CAS 20-Py. 77 May, 1976. ' 

75. The National Weather Service & Water Management, U. S. Department of Commerce Publication. 1973, 
76. Face to Face with A Flood, A citizen's Guide for Protection of Life and Property U s Dept! of 

Agriculture & Defence, Civil Preparedness Agency. ' · · · 
77. A Plan for Improving the National River & Flood Forecast and Warning Service August 1969 U.S. 

Department of Commerce. ' ' ' 
78. Integrated Management of Land & Water Resouces, by Shri B. B. Vohra, Sept/76. 
79. India in Space by Mohan Sundara Rajanf Jan. 76. 
80. Third Five Year Plan (1961-66) Planning Commission, Govt. of India 
81. Fourth Five Year Plan (1969-74). Planning Commission, Govt. of India. 
82. Fifth Five Year Plan (1974-79) Planning Commission, Govt. of India. 
83. Irrigation & Power Journal of C. B. I. & P. Golden Jubilee issue, Vol. 34. 1977. 
84. National Water Grid of India, CWPC, Nov. 1973. 
85. Bhagirath I. & P Quarterly, Jan. 1977. 
86. International Commission on Irrigation & Drainage, Bulletin, Jan. 1967. 
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Sl.No •• Particulars 

87. 
88. 
89. 

90. 
91. 

92. 
93. 
94. 

95. 
96. 
97. 
98. 

99. 
100. 
101. 

102. 

103. 
104. 
105. 
106. 

107. 
108. 

109. 

110. 
111. 

112. 
!13. 
114. 
115. 

116. 

117. 

118. 

119. 
120. 
121. 

122. 

123. 

Statement of Flood damages in the country (from 1953 to 1976) 
Flood Control Procedures & Practices in the United St t CWP 

· f . a es, C (1958) Proceedings o Seventh Regtonal Conference on Wat 
East, Water Resources Series No. 32, United Natio::! Th~ources Development in Asia and the Far 

The Use & Interpretation of Hydrological Data Water R' es s · 
. Ri . . ources enes No 34 u N Multipurpose ver Basin Development Part 2 w · · · · ' 

Newzealand & Western Samoa Water R~sources Sari aetserN Re3s
6

ourucesN /!Development in Australia, 
p . . o. . • . 968 

Crop laruung m Drought & Flood Prone Area, Indian Council of Agricult a1 
From Far & Near in Irrigation & Power, CBI&P, April, 71 ur Research, Msrch, 11 

C. B. !. & P. 45th Annual Research Session Proceedings, General Reports & D' · 
VI A lSCUSSIOns (Civil)-Vol. 

Draft 5th Five Year Plan (1974-79) Planning Commission. 
5th Five Year Plan, Irrigation Department, Govt. of Bihar. 
Report 1975-76, Deparnnent of Science & Technology. 
Preparation of Projects Reports-Irrigation Multipurpose Flo d Co 1r 1 D · · 

& Anti-sea erosion Projects Guidelin~s No (PI~ ~ n ° ,ramage, Anti-Water Logging 
and CAD dt. 22-11-1975). ' g OtnmlSSIOn s letter No. ll-16(12)J7S.I 

Report 1975-76, Ministry of Irrigation (Deptt. of Rural Development). 
A Short Note on Flood Problems and its Management in Bihar, Aprill977, (2 copies) 
Brahmaputra Flood Control Board-constitution of Resolution (Amended) 

(i) No. DWY 502(37)/68 dt. 21-9-1978 
(ii) No. FC-2(23)/74 dt. 28-12-74. 

Computation of Annual Cost in connection with Benefit Cost Ratio of Flood Control Pro;ects, 
(Letter No. FC 11(1)/13 dt. 20-IQ-73. ' 
(From the then Ministry of I. & P.) 

Ganga Flood Control Board-constitution of Resolution No. FC 47(2)/72 dated 18-4-1972. 
Draft Report-United Nations Water Conference, Argentina, 14-25 March 1977. 
Conversion Factors & Conversion Table , I.S.I. 
Note on Impact of Irrigation & Multipurpose Projects on Social, Economic & Environmental Conditions 

(Sent by Member (WR) : CWC). ' 
Note on Rural Engineering Surveys (sent by Member (WR) CWC) 

Proceedings of the Fifth Regional Conference on Water Resources Development in Asia & Far East­
U.N. Water Resources Series No. 23. 

Proceedings of Fourth Regional Technical Conference on Water Resources Development in Asia & Far 
East. U. N. Flood Control Series No. 19. 

Water Resources Project Planning, U.N. Water Resources Series No. 41. 
Proceedings of the Tenth Session of Regional Conference on Water Resources Development in Asia & 

Far East U. N. Water Resources Series No. 44. 
Annual Plan-1976-17 Planning Commission. 
Water Management & Long Range. Planning in Hungary-1911 (in Hungarian language). 
Crop Planning in Drought and Flood-Prone Areas, !CAR, March, 1911. 
Summary Record of third & 4th Meetings of the Ganga Flood Control Board; held on 22-5-1975 and 

24-7-1976. 

Brahmaputra Flood Control Board-
(i) Agenda Notes for 7th Meeting (5-4-75) 
(ii) Agenda Notes for 8th Meeting (27-S-76) 

(iii) Summary record of 7th Meeting (8-4-75) 
(iv) Draft Minutes of 8th Meeting (22-5-76) 

The United States Experience in Flood Plain Management, (Presented at U. N. Water Conference held 
in Argentina) March, 1917. 

Management ofUpland Water Sheds. (Presented ofU. N. Water Conference held in Argentina) March, 
1977. 

Ministry of Agriculture & Irrigation, (Deptt. of Irrigation) Report, 1976-77. 
From Far & Near in Irrigation & Power, C.B.I.P. June, 1977: 
Guidelines for Disaster Prevention and Preparedness in Trop1cal cyclone Areas -Prepared by 

ESCAP, & WMO & Red Cross SoCiety, Bangkok, 1971. . 
The Columbia River Treaty and Protocol-Deptt. of External Affairs & Northern Affms & National 

Resources, Canada-April, 1964. mal Aft · & N rth 
The Columbia River Treaty-Protocol & Related Docwnents (Deptt. of Exte all'S 0 em 

Affairs & National Resources, Canada-February, 1964.), 
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SI.No. 
ParUaulars 

124. Irrigation & Power Abstracts, CBI&P (No-37Q-May-J~~7~:
76.) 

125. Irrigation & Power Abstract, CBI&P (No. 371, July-Aug., 
126. Preliminary Memorandwn from ,~>tales : 

(i) Maharashtra 
(ii) Assam 

(iii) Tamil Nadu 
(iv) Tripura 
(v) Goa Diu & Daman . . 

127. Model Irrigation Bill, 1976, Min. of Agriculture & Irrigation (Dept!. of lrngallon) 
128. Rational Methods of Flood Control Planning in River Basin Development, U. N., 1976 

129. Yojna Journal, 1-14, July, 1977 . 
130. Flood Problmes in West Bengal & their Control, Government of West Bengal. April, 1977. 

131. Same as on Ace. No. 35 & 48 
132. Irrigation & Power Research Digest, CBI&P, May, 1977 
133. Man-made Lakes & its Effects onEco System by Shri B. N. Murthy. 

CBl& p Research Scheme applied to river valley Project Mis. Report No. 6 
134. Flood Control in the World (A Global Review) ICID, Vol. II, 1977, by S/Sh. Framji & Garg. 
135. A Unified National Programme for Managing Flood Losses Communication from President of U. S., August, 

1966 
136. Water Ra3o,rca• Activitia3 in Unitai Stlla3, Flo~::! & Flooi Control Select Committee on National Water 

Resources, U.S. sand U.S. 1960. 
137. Yojna Journal-XXI, 13-14, Scientific Research in India, 15-8-1977 
138. Flood Problems in Delta Re:Jion by Raja S. N. Bhanj Deo 
139. Speech delivered in Orissa Assembly by Raja S. N. Bhanj Dao, 19th Feb. 1964 
140. The Coast & Tidal Regions of Orissa, Their Problem, with an approach to Regional Planning by Raja 

Banj Deo. 
141. Letters to Planning Commission & Additional Notes Regarding Tibarpara Dam Project by Raja Bhanj 

Deo. · 
142. Deep Drains in what Delhi Needs by Shri N. L. Sahdev, Rid. CE, AIR 
143. Irrigation and Power Journal of CBl&P Golden Jubilee Year 1927, 77, Vol. 34-No. 2. April, 1977. 
144. Nota on Flood Problems in Uttar Prdesh,lrrigtion Department, U. P. Sept. 1977. 
145. Lucknow Flood Protection Scheme, Government of U.P., Irrigation Department. 
146. Guidlines for Planning and Design of Surface Drains, l.S.l. Uune 1977) 
147. Report of United Nations Water Conference, Mar Dal Plata, 14-25 March,1977 
148A. Report of the Expert Commitee on Integrated Development of Surface & Ground Waters, Min. of 

Irrigation (Department of lrrigtion) May, 1976. 
148B. Atlas (accompanying the Report as at 148A) 
149. Regulation of Flood Hazard Areas to reduce Flood Losses, Vol. I, Part 1-IV (U.S. Water 

Resources Council)-1971 
150. Flood Control Act of 1936, 74th Congress Session U, June, 1936. U.S.A. 
151. National Flood Insurance Programme 

(i) Flood Disaster Protection Act of 1973 
(ii) Housing & Urban Development Act, 1969 

(iii) Housing & Urban Development Act1968 U.S. Department of Housing & Urban Development 
Jan, 1974 • 

152. Disaster Relief Act, Amendment of 1974 (U.S.A. 1974) 
153. Flood Problem in Bihar & their Control, (Irrigation & Electricity Dept!.) Govt. of Bihar, Sept., 1977 
154. Patna Barh Sureksha Karya (in Hindi) Bihar Sinchai Vibhag, September, 1976 ' 
155. Water Policies in India and China by Jon Signreen 
156. Bihar ld Sinchai Priyojna, ( in Hindi) Sinchai Vidyut Vibhag, June, 1976. 
157. The Assam Relief Manual, Revenue Dept!., Assam, June, 1976 
158. Recollll?~ndations & Conclusions . of Administrative Reforms Commisson- A Compendium by 

Administrallve Reforms CommlSSlon (Secretariat) July, 1970 
159. The Himalayan Glaciers by Jagdish Bahadur 
160. Measures to control floods in the Ganges and some of its major tributaries by K.H. Tiwari. 
161. The National Prospective Programme for Development of Drainage Networks in Socialist Republic 

of Roman1a. 

162. United Nations Water Conference-Economicallnvolvment of Regularisation of Teju River, Portugal 
February, 1976 



Sl. No. 

163. 

164. 

165. 

166. 

167. 
168. 

169. 

170. 

171. 

19$ 

Particulars 

Disaster Prevention and Mitigation-A Compendium f 
Aspects, U. Nations, 1976. 0 current knowledge, Vol. 2, Hydrological 

United Nations Water Conference, Mar Del Plata A · 
(i) Economic Significance of Flood Control' D:g~nllna, March, 1977 

(ii) Technical Approaches to and means of Deve~~ ~~ment. by J. Vmese, Hungary, July, 1976 
their use, Management and protection in RomaJ:a gR understandm!) of Water resources and 

(iii) Main trends in the protection of Reservoirs from ~ ~mama, July, 76 
USSR, August, 76 ur ace run off m Urban Areas of Ukranian 

(iv) Hydrological Forecasts and their use in day to day 1 USSR, August,76 wa er management Planning, Ukranian 

(v) Achievements, Experiences and Problems Gonce · 
Avalanches and Torrent Control in Austria Ausmt mg F

0
lotod Control, Protection from 

. . • na, c ober 1977 
(vi) Problems of S01l erosion and Sedimetation in Sele t d w ' 

Special Reference to the Tana River, Kenya, O~~ber ~~~ratchment Area in Kenya with 
(vii) Expenence of problems concerning the regulation of flow d · 

October, 1976 an maxunum flood levels, Spain 
(viii) Land Reclamation is a problem of Great National importanc · u s s R 

1976 e, m · · · ·• U.S.S.R., December, 
(ix) Hydrological Forecasting for Operational Planning and M t f 

Prof. B. G. Popav, U.S.S.R., January, 197I anagemen o Water resources by 

(x) Remote Sensing for Water Resources Management, U.S.A., January, 1917 
(xi) Flood Control m Recife by Paulo Poggi Pereira, Brazil, February, 1977 
(xii) Rehabilitation of Catchment Areas m Mountain regions Fede al R ubi' f 

'") Th C d' Fl d R . ' r ep IC o Germany (xm e ana 1an oo eduction Programme, Canada, March, 1977 
Master Plan for Flood Control in Bihar State 

(i) Vol 1 (Report) 
(ii) Vol. ll (Drawings) 

(iii) Summary of Proposals (Revised December, 1976) 
Government of Assam, Brahmaputra Flood Control Commission. 

(i) Preliminary Memorandum on Flood & Drainage Problems in Assam. 
(ii) View points of State Government on the various terms of R.B.A. 
(iii) Draft Comprehensive Flood Control Plan for Puthimari River Basin, April, 1977 

Government of Jammu & Kashmir-replies to R.B.A. Questionnaire, (2 copies) 
Government of Madhya Pradesh replies to R. B. A. Questionnaire. 

{i) (a) Mahanadi, Godavari Vol. 1 (Replies) · 
(b) Mahanadi, Godavari Vol ll (Drawings) 

(ii) (a) Ganga Basin Vol. I (Replies) 
(b) Ganga Basin Vol. II (Drawings) 

(iii) (a) Narmada Tapti Basin Vol. I (Replies) 
(b) Narmada Tapti Basin Vol. II (Drawings) 

(iv) Chambal Betwa & Sindh Basin-Replies, performance and drawings. 
Government of Goa, Daman & Diu-replies to R. B. A. Questionnaire. 

(i) Replies to RBA Questionnaire 
(ii) Documents-Agriulture Tenancy Act 1964, 1966, Notification, Forest Rules, 1964, 

Dr. Manahar's report on Anti-sea erosion, protective measures. 
(iii) Replies to Questionnaire (Drawings) 

Government of Uttar Pradesh Irrigation Department. 
(i) Drainage Division Muzaffarnagar, Revised, Project estimate for Flood Proection Works 

for Protection of Village Dundukhera Estimated Cost Rs, 26.51 Lakhs January, 1977 
(ii) Project Estimate for raising Azamgarh town Protection bund after 1976 floods, December, 

1976. 
(iii) Project estimate for constructing bund from 0.00 to 1-6 and construction road at Barani 

Mustafabad estimated as Rs. 16.63 lakhs, 1972-73 
(iv) Drainage circle, Meerut, Project estimate for constructing Aurangabad Badshapur Talab drain 

District Bulandshahar, Estimated cost Rs. 19.98 lakhs. 
(v) Term of Reference No.-6 and 1 (2 copies). 

Government of Gujarat, P.W. Department . 
Preliminary memorandum on Flood and drainage problems of Gu)arat State. 

(i) Vol. I (Report) 
(ii) Vol, II (Annexure 1 to V) 
(iii) Vol. Ill (Annexure VI to IX) 



SI.No. 

112. 

173. 

174. 

175. 

176. 

177. 

178. 

179. 

180. 
181. 
182. 

196 

Particulars 

Ministry of Shipping and Transport 
(i) National Highway Act No. 48. 1956 . . . . 
(ii) Extract of Section 104 of standard specificallon and code of practice for road bndges, Section 

1, General Features of Des1gn (4th ReviSIOn) . 

. al. 11·0 n of Planning & Design of Surface Drainage Scheme from Member (Floods), CWC Rat1on ISa • 
. landslides & Toe erosion problems with special reference to Himalayan Region Organised 

Se~~ctf~ Society of Engineering Geology, Cosponsors G.S.I. CWC & BRO Hosted by Government 
of sikkim. Feb. 1975. 

Comprehensive Plan of Flood Control in Ghagra Basin, Vol. I, Ganga Flood Control Commission. Jan., 
1975. 

Government of Uttar Pradesh-replies to RBA Questionnaire. 
(i) Terms of refemece No. 4, 6, 7, 9, 12, proforma G-1, G-2.1, G-2.2 etc. 
(ii) Index map showing areas reqniring urgent Flood Protection Works (Term of Ref. No. 4) 
(iii) The Water (Prevention & Control of Pollution) Act No. 6 of 1974 , 
(iv) Floods & other Natural calamities manual, U.P. contauung Goverrunent orders & Instructions, 

u. P. Revenue Dept!., 1970. 
(v) Maintenance Manual for Earth Dams, U.P. Irrigation Deptt., 1970, (attached with Ace. No. 

170). 

India Meteorological Department,-Replies to RBA Questionnaire. 
(i) Replies to RBA Questionnaire 

(ii) (a) Map showing State , Met Sub Division and catchment boundaries. 
(b) Seasonal and Annual Rainfall maps. 

(iii) Rainfall data Daily & Annual-recorded in the following States 
1. Jammu & Kashmir, Daily & Monthly/Annual for 1968,1970 
2. Punjab State, Monthly and Annual for 1970 and Daily for July, 1974, 
3. Haryana State for July 1976, daily. 
4. Rajasthan daily for July/74 and monthly/annual for 1974. 
5. Himachal Pradesh daily for July/73 and monthly/annual for 1968. 
6. Madhya Pradesh daily for July 1971 and monthly/annual for 1971 
7. U.P. daily for July 1971 and monthly/annual for 1971. 
8. Bihar daily for July 1965 and monthly/annual for 1962. 
9. West Bengal daily for July and Sept. 1957. 

10. Assam daily for July 1960, monthlyfannaul for 1961. 
11. Orissa daily for July 1964, monthly/annual for 1959. 
12. Maharashtra daily for July 1969, monthly/annual for 1970. 
13. Gujarat daily for July 1965, monthly/annual for 1966. 
14. Mysore daily for July 1969, monthlyfannaul for 1972. 
15. Madras daily for July 1963, monthly/annual for 1961. 
16. Goa, Daman & Diu daily January to December/1970, monthly/annual for 1963. 
17. Andhra Padesh daily for July 1976, monthly/annual for 1975. 

Government of Orissa, Replies to RBA Questionnaire. 
(i) Vol. I, Memorandum to RBA 

(ii) Vol. n, Memorandum to RBA, Sept. 77 
(iii) Supplement to para 1.3, page 180, Vol. I 
(iv) Orissa Irrigation Act, 1959 (Law Department) with State map of Orissa. 
(v) Report of 1975 Flood Enquiry Committee. Apr. 77 

(vi) Report of Flood Enquiry Committee, Vol. !. 1962 
(vii) Report of Technical Expert Committee on Cyclone, Vol. I, I & p Department. Feb. 74. 
(viii) Report of Technical Expert Committee on Cyclone, Vol. n, I. & P. Department. Feb. 74. 

Coastal Erosion and Protection along the West Coast of India. Research and Development Project spon-
sored by Ministry of Sh1ppmg & Transport. Interim Report, Kamataka, Oct. 1977. 

Flood Damage Statistics by C.W.C. 

Ministry of Shipping & Transport Replies to Questionnaire No. 3 and 4 (attached in Ace. No. 172) 
C.W .P .R.S. (Poona.)-Replies to RBA Questionnaire. 

(i) Part I-Replies to Questionnaire 
(ii) Part ll-Replies to Questionnaire 

(iii) Cyclostyled copies of replies to questions 1 to 17. 
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Sl. No. Particulars 

183. Indo-German workshop on Mountain Ecosystem, Nov. 14-17th 1977- Papers/abstracts. 
(a) By Indian Authors 

184. 

185. 

186. 

187. 

188. 

189. 

190. 

191. 

(i) Mountain Biosphere-The Great Himalayan Biosphere by Dillip Day. 
(ii) Problems and Approaches in Plant Life Conservation in Indo-Mountain Eco t b Maheshwan. sys ems y 

(iii) Significance of Geological Factors in Mountain Ecosystem by Sehgal, Vohra. 
(iv) The Ecosystem Concept in Forestry by Sharma 
(v) Application of Aerial photograph in the study of mass wasting an environment hazard 

w1th spec1al reference to National C1ty & Chilla Hyde! Project (U.P.) by Chibber. 
(vi) Gao Scientific influence in environmental Management by Plant & Dhandial 
(vii) Fast changing Face of Kumaon-Need for environmental Planning by Pant & Srivastava 

(viii) Geomosphological data-An aid in environmental appreciation in Mountain Ecosystem 
by Shukla and Dhand1al. 

(ix) Geological Aspects of Environmental Management around Srinagar by Prasad. 
(x) Water Shed-The right Approach to ecosystem management in Himalayan by Gupta. 

(xi) Socia Economic compulsion affecting Eastern and Northern Himalayan Landscape. by 
Sinha. 

(xii) Effects of disturbed mountain ecosystem on the wild life in Western Himalayas. 
(xiii) An approach to problems and future lines of action for development of area of cold en vi. 

ronment in High Himlayan terrain by Tiwari & Basu. · 
(xiv) Observation on degraded habitals in Mountain Ecosystem & the need for Prescriptive 

Research Methods by Ananda Rao. 
(xv) Some observation on Geological Environs and Economical Processes by Sehgal, 

Srivastava .. 
(xvi) Agricultural Development in Hills~ A case study, of operational Research Project Fabat 

Tehri (Garhwal) by Gurmrul Smgh 

(b) By German Authrs 
(i) Socia economic aspects of environmental degradation in Himalayas by Rieger. 
(ii) How to formulate & start Projects aiming at the improvement of ecologic conditions in 

deferred area by Ehrieeh 
(iii) An approach to a dynamic ecosystem. Model for a watershed. by Rukger. 
(iv) Torrent and Erosion Control by Otto Tentser 
(v) The Monsoon climatic conditions in the Himalayas with particular reference to the struc-

ture of Rainfall by Domras. 
Flood protection in California by Thacher, April, 62 

Flood control of Yamuna by Thacher. July, 56. 
Indian Agnculture in Brief, loth Edition, Dte. of Economics and Statistics, Ministry of Agriculture & 

Irrigation. 
G vemment of Uttar Pradesh-Replies of Qustionnaire (R.B.A.) 

0 
1 

d- c a1 & Drainage Act 1973 along with State Amendments and Short notes. 
(i) Northern n 1a an , • 
(ii) Replies to Terms of Reference No.2. (also with maps), 3 and II 
·-- R r s to roforma G-3, G-4, G-5, G-6, G-7, G-8, G-9 and 0-11. . . 
~:~~ s~~~:ent ~f damages caused by Heavy Rainfall, Flood and Water Logging In U.P. durmg 

(v) ~!~of Reference No. s, Proforma 5.2, Map 5.2. Ref. No. 5. 10 (U.P. Bhomi, Evam Jal 
Sanrakhshan Vidhiyan, !963, Act No. XVI) V'dhi 1976) 
Ref. No. S.IS (U.P. Gramin Briksh Sanrakshan 1 yan, · 

(vi) · Term of Reference No. 8 with map. 8.1. 
22 11 75 from Planning Commission to all State Governments 

Letter No. 11-16 p2)f75-l & CAD. dt. • f. Reports on Multi-purpose Irrigation, Flood Control, 
regarding gUidelmes on prepardatAn•o~--~ea- rosion project (List of items and references). 
Drainage, Ant1-Water-loggmg an 1 e 

New China, First Quarter-Century (1975) 

(i) Red Flag Canal (1974) 
(ii) China Tames her Rivers (1972) 

Administrative Reforms Commission :-
1 

G ernment machinery and its procedure of work. 
(i) Report of the study Team, Part n' ,..., t~ 0 vernment Machinery and its procedures o 

(ii) Report of the Study Team, Part- '• 0 
· 

0 
. _ 

work. 
11 

,..., 
1 

U) Annexures-Government Machinery, and 1ts Proce-
(iii) Report of the Study Team, Part '' 0 

· 

dures of Work. 



Sl.No. 

192. 

198 

Particulars 

(iv) Report of the Expert Group on 
(a) Natural Resources 
(b) Earth Sciences. 
(c) Engineering Scicences . . 
(d) Biological including medtcal Sctences. 

(v) Hindi Literature 
(a) Yojana Karya Tanter se Samban~t Adbiyan Dal ki Antrum Report. March, 1967 
(b) Antrim Report Ayojna Ka Tantra • Apr. 1967 
(c) Kendriya Rajya Sambandb Report. June, 1969 
(d) Rajya Prasashan Par Report. Nov. 1969 

Material received from I.M. Department: 
(i) Rainfall and floods during 1963 S.W. Monsoon. July, 64. 
(ii) Role of Pressure Tendencies in forecasting rainfall July, 61. . . 
(iii) Influence of Certain Factors on Rainfall Frequency,. Values by Tnpatht (1976) 
(iv) Area Depth Relations for Frequency Values of Rainfall by Tnpatht (l974J . . 
(v) Design of reqres.entative and Key rain gauge stattons network for flood forecastmg m Yamuna 

and Damodar nvers. 
(vi) A study, of maximum values of within storm rainfall by Ayyar, Tripathi (1974) 
(vii) Relationship of the clock-hour of 60 minutes and the observational day to 1440 min rainfall by 

Ayyar, Tripathi (1974). · 
(viii) Special Analysis of Drought Index (Palmer) for India by Rao (1973) 

(ix) Conditions for normal summer monsoon rainfall and causes of Drought over western India by 
Rae, Desai (1973) 

(x) Climatological Studies Cor dry land farming in India by Kotaswaram. 
(xi) Rainfall and Drought in India. 
(xii) India Journal of Meteorology and Geophysics Rainfalls and floods during 1965 S. W. Monsoon 

Period. July, 1966. 
(xiii) Rainfall variability of Krishna and Godavari Basin. March, 1970 
(xiv) Basin Hydrology Monograph No: 4 Cauvery Basin rainfall and variability. Aug. 71 
(xv) Basin Hydrology Monograph No. 6 Mahanadi Basin Rainfall and Varability. Oct. 71 
(xvi) Meteorological Monograph Hydrology No. 2/72 Rainfall study of unprecedented flooda of 

September/1970 in Narmada Basin 
(xvii) Hydrometeorology of Kosi Catchments by Datta, Changrany 

(xvtii) Rainfall and variability in Narmada Basin. Om. 70 
(xix) Meteorology and human environment by Katavaram. March, 1972 
(xx) Meteorological Monograph Hydrology No. 5/1973, One Day Rainfall of India for different 

return periods, by Ayyar, Tripathi, Prasad. 
(xxi) Meteorological Monograph Hydrology No. 4/1972, A study of storm Rainfall over North Bengal 

river basin by Gupta, Abhi. 
(xxii) Meteorological Monograph, Hydrometeorology of Mahanadi Catchment, by Narasimha, 

Abhi. 
(xxiii) 
(xxiv) 
(xxv) 

(xxvi) 

(xxvii) 

Meteorological Monograph Hydrology No. 6/1974, Rainfall frequency maps of India. 
Rainfall and Flood Droughts in India during 1972, S.W. Monsoon by Ayyar. Apr. 1973. 
Study on the floods in West Bengal and West U.P. during September-October 1956, by 
Bose. Jan. 1958. 
Rainfall Intensity-Duration-Frequencies for India, for local drainage design, by Parthasarthy 
& Gurbachan Singh. Apr. l9tll 
One hour rainfall of India for different return periods by Ayyar, Prasad, 1971. 

193. International Workshop on the development of Mountain environment-An lnterdiciplinary Approach 
for a future strategy. (German Foundatwn for lnternattonal Development, Munich S-12. Dec.,l974. 

194. Some thoughts on flood problems in India by S.V. Chitale. 

195. (i) 
(ii) 
(iii) 
(iv) 

(v) 

(vi) 
(vii) 

Rules of procedure of the International Joint Commission-Canada. 
International River Improvement Act and Regulations (Canada). 
Canada Water Act. 
Chapter A-4 -An Act to provide for Rehabilitation and Development of Rural Areas in Canada 
1966-67. 
Chapter-21-AnAct to authorise the grant of as&istance to a province for conservation of water 
resources. · ' 
Bill No. 48 of 1976-17-An Act to amend the Water Resources Management Act, 1972. 
Chapter 146-1972-An Act respecting the Administration, Planning and the use of the Water 
Resources of Seakatchewan. 
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Sl. Nos. 
Particulars 

196. 

197. 

198. 

199. 

200. 

O.V.C. replies to R.B.A. 's Questionnaire 
(i) Answers Ia Questionnaire. ' 

(ii) Watershed Management and Soil Conse r · 
(iii) Benefits accured so far from flood contr;~ to~ tVn 

0
Damodar Valley. 

ey • •• dams. 
Government of Madhya Pradesh-Replies to R B A • 0 t' . 

(") T N · · · s ues tonnatre -~ e_rrn o. 3.1 _to 3.15, 5.6 to 5.11, B.a. Ia 8.24, 12.1.1 · 
(n) S01l conservahon measures during plan pe · d · N . 

(iii) Chambal Betwa Basin National Flood Comno m armada basm. 
mlSston. 

Replies from CWC to RBA 's Questionnaire 
(i) Replies to Term of Reference No. 2 and No. 8 

(ii) Map of India under Term of Reference No. e. i. 
Department of Irrigation-Replies to Questionnaire. Item No. 12. 
United States Code and Statutes at large 

(a) (i) 1970 Edition-title 16 to 18-Conservation to Crimes and c · · 1 p 
(i~? Title 32-41-1970 Editio~-:-National Guard to Public Contrac;:.nma rocedure. 
(m) Tttle 42-code 1970 Edthon-The Public Health and w 1~ 
(iv) Code 1970 Edition-Popular Names and General Index ~-~e 
(v) Code supplements-V 1975-Title 1-19. Jan. 21 to Jan. 18 1978 Prop rt f us 

ernment. • · e Y o . • Oov-
(vi) Supplement V 1975-Titles 42-SO-Tables and Popular Names. 

(b) U.S. Statutes at large. 

(vii) ~~.Congress-2nd Session, 1954. Volume 68, Part !, Publio laws, reorganisation 

(viii) 93_-D Congress-1st Session, 1973, Volume 87-Public laws Reorganisaf PI 
Pnvate laws, Concurrent Resolutions, Proclamations. ' ton, ana. 

(ix) 90th Congress-2nd Session, 1968. Volume 82~Public Laws, Reorganisation Plana p ·-
vale Laws, Concurrent Resoluhons, Proclamallons. ' r1 

(x) 64th Congress-An Act to pr_ovid!> for the control of floods of the Mississippi river and of 
the Sacramento nver. Cahforma and for other pwposes. 

201. From Indian Space Research Organisation 
{i) Introduction to Optical Remote Sensing bey Pisharoty. 

{ii) Presentation bey I.S.R.O. of specific appliciations of Sea Highlighting data requirement, Ana­
lysts Techmques and relahonship Wtth ground truths by staff Remote Sensing Areas. 

(iii) Project status report on data collection Platform experiment with Sea satelite. 

202. A note on the Methodology and Application of Remote Sensing Techniques and the work done 80 far 
in application to Flood Forecast and Flood problems. 
Memorandum submitted to 7th Finance Commission. 

203. Government of Maharashtra, Finance Department Dec/1977 

204. From C. W. P. R. S.-Replies to R.B.A. Questionnaire. Reply to Question No. I and 6. 

205. From U.P. Government-Replies to Term of Reference No. 8. 

206. 

207. 

208. 
209. 

210. 

211. 

212. 

213. 

214. 

Preliminary Memorandum on Floods in Karnataka. 

Bulletins of Geological Survey of India, Series a-Engineering Geology and Ground Water. 
{i) No. 15, Part I, landslides and Hill side stability in Eastern Himalayas. 1966. 

{ii) No. IS, Part It, Landslides and Hill side stability in Western Himalayas. 1966. 
{iii) No. 36, Landslides in Daljeeling District. {West Bengal) andJadjacent ar9all. 1975. 

C.S.l. : P Journal, Golden Jubilee Year, Vol. 34, No. 4. Oct. 1977. 

Statement of Flood damages d"uring 1953-1977 in the Country. CWC 

Standard Specifications & Code of Practice for Road Bridges-section I. I.R.C.-1970 

Uttar Pradesh Jal Nivaran Tatha Niyantran Board-Annual Report, 1976-77. 

YOJNA-Vol. XXll/6. Planning Commission. 4{78. 

(i) Scientific Approach to Flood Prediction & Warning Sy~tem. 
{ii) Synopsis on the Development of Scientific Flood Forecastmg System w.r.t. two Indian Catch­

ment. Dr. D.V.L.N. Rao. 

Water Year Books for 
{i) Mahanadi Basin, 1968-69 
(ii) Subarmati Basin, 1970-11 

(iii) Narmada Basin, 1967-68 
{lv) Tapi Basin, 1968-69. by CWC 



Sl. Nos. 

215. 

216. 

217. 
218. 
219. 
220. 
221. 
222. 

223. 

224. 
225. 

226. 
227. 

228 

229. 
230. 
231. 

232. 
233. 

234. 
235. 
236. 
237. 

200 

Particulars 

(i) Comprehensive Plan of Flood Control iri Adhwara Basin (a) Vol. I. (b) Vol. fi 
(ii) Plan of Flood Control in Mahananda Basin (a) Vol. I (b) Vol. ll. by G.F.C.C. 
Report of the Study Teams : . . 
Agricultural Administrations (i) Vol. i, (ii) Vol. U Annexures. Administrative Reforms CommiSSIOn. 
9J61. 
Report of the Parliamentary Seminar on Agricultural Administration. A.R.C. 5/68 
Regional Seminar on Agriculture-Papers & Proceedings-Asian Development Bank. Sydney. 4/69 
Agricultural Year Book-New Vistas in Crop Yields. !CAR. 3/1970 
Tryst with Agricultural Destiny. !CAR. 8-!1/72 
Report of the Finance Commission. 1973 
Indian Standard Recommendations for Watershed Management to Soil Conservation-Part I (Agronomy 
aspect). I.S.I. 1973 
Indian Standard Glossary of terms relating to River Valley Projects-Part XI-Hydrology Section & 
Precipitation & Run off. I.S.J. Dec/72. 
Indian Standard Code of Practices for Control of Sediment in Reservoirs. I.S.I. Nov.fl972 
Indian Standard Guidelines for allocation of Cost among Different Purposes of River Valley Projects. 
I.S.I. 4/1975. 
International Rice Research News. Dec./1971 
Symposium on Hydrology of Rivers with Small & Medium Catchments-General Report. CBI&P. April/ 
1978. 
Symposium on Hydrology of Rivers with Small Medium Catchments 

Vol. !-Hydrological Characteristics-surface water 
Vol. U-Hydrological Planning, Design & Management 
Vo. ill-Modelling & Simulations, Ground-water & General. CBI&P, 3/1978 

Rajsthan-Preliminary Memorandum & Flood Problems. 12/1977 
Forestry and its Eco-System-L.C. Sharma 
Master Plan of Sahibi Nadi -Najafgarh Nalla Drainage Basin. 

(a) Vol. !-Report & Annexure 
(b) Vol. U-Drawings by ewe 

Government of Orissa. White Paper on Natural Calamities volumes (3) 1972, 1975, 1976 
Vay Mandai Bulletin of the Indian Meteorological Society. Proceedings of the discussion-seminar on 

Weather Modifications. 3/1976. 
The Bihar Famine & Flood Relief Code, Bihar 1957 
National Commission on Agriculture, 1976. Abridged Report. Min. of I. & P. 1977 
Report on A Pilot Scheme for raising ofPaibant Village in Monghyr district of North Bihar. ewe 1971 
Water Year Book of Tampraparan River at Srivaibuntum Anicut.-1930-1955 

(i) Vol. !-Runoff & Rainfall particulars 
(ii) Vol. U-Hydrographs & Maps--Tamil Nadu. 76 

238. Engineering economy (4th edition). Eastern economy edition, PHI. Thuesam Rabryeby. 1975 
239. The Indian Railway Act, 1890 
240. Indian Railway Code for Engineering Department, Ministry of Railway, 1971 
241. Protecting Digha Sea Beach Part m (far a length of 2270 ft.) in district ofMidnapore. 1973 
242. Subarnrekha Irrigation Project Report (Orissa) 

(i) Vol. !-General Report 
(ii) Vol. U-Design Report 
(iii) Vol. ill-Cost & Estimate Report 
(iv) Vol. IV-Drawing Part A & B 

. 243. Irrigation Canal Lining, FAD Land & Water Development Series No. I, Kazaatz, D.B.U.N. 1977 
244. International Rice Research News letter, Vol. 3, No. 2, Manila. May 1978 
245. Losing ground-Environmental tress & Food prospects, Erikp P. Eckholm H.P. Cop. 1978 
246. Central Board of Irrigation & Power Abstracts 

(i) No. 375 March-April 1977 

247. 
248. 
249. 

250. 

(ii) No. 376 May-June 1977 CBI & p 

CWC Annual Administration Report. 1-4-76 to 31-3-77. ewe 
Report of Finance Commission, 1978, Government of India, 1978 
Government ofGujarat-Bombay Act No. XXVID of 1942 ; Bombay Land Improvement of Scheme• 

Act, 1942 (modified upto 7/70), Government of Gujarat 1970. 
The Mahanadi Delta Irrigation Project-second Revise Estimate-1978, Government of Orissa, 

1978. 



201 

SJ, Nos. Particulars 

251. 

252. 
253. 
254. 

255. 
256. 

257. 

258. 
259. 

260. 

261. 

262. 
263. 

264. 

Application or Remote Sensing To chniques to Country Land Use 
etc. Nov. 1975 & Flood Ha.ard Mapping-Clark 

Costs of errors in defining a community's Flood Problem M' · · . 
· 1 R · R • 1Ss1ss1 pp1, Sept 1977 Internatlona lee esearch News letter Vol 3 No 4 Man' I A · . . • · · • 1 a. ug. 1978 

Gandak H1gh Level Comm1ttee Report on Flood Protection and T · · 
(i) Vol. 1 rammg works 

(ii) Vol. ll-Appendics 
(iii) Vol. ill-Exhibits. Min. of I. & P. 1974 

Bhagirath (Hindi edition) (Barh Special Edition) CWC, Oct. 1978 
Irrigation and power journal 

(i) CBI &P, Vol. 35, No. 3. July, 1978 
(ii) CBI &P, Vol. 35, No. 4. Oct., 1978 

Report of Hydrometeorological Studies for Lower Gangetic Plains (sub-zon !G) D · 
port No. 2/1974, ewe. Sept./1978. e- es1gn Office Re-

Weekly Administrative Bulletin, Republic day supplement, ewe 26-l-1979 
Economic & Legal Analysis of Alt~rnat~ve Flood Control Strategies-Phase !-Fast ·u· W 

Resources ResearchCentre,Umversltyof Massachutts. Sept. 1974 · er-wl 1s ater 
Master Plan for Developm~nt ofWa_ter Resources of the Narmada in Madhya Pradesh 

(1) Vol. !-Introduction Basm Resources & Basin needed 
(ii) ~~~. lA-(a) Planning (b) Additional studies needed (c) Water Needs of Adjacent Basin in 

(iii) Vol, IT-statement 
(iv) Vol. ill-Plats 
(v) Vol. tv-Appendix !-Rainfall data of Narmada Basin 

(vi) Vol. V -Appendix ll-Flow data of Narmada systerr. 
(vii) Vol. VI-Appendix ill-Navigation studies, Govt. of M.P. 1972 
(i) Note on Problmes of Floods in Karnataka State 
(ii) S~pplementary N<?te i.n Problems of Floods inKa,mataka. (Protection Works for the Beaches, 

RIVer MouthStab1hzahon & Bank Protection mT1dal ReachesofRiversinKarnatakalrrigation 
Department, Government of Karnataka. Dec. 1978 

Economic Analysis of Alternative Flood ControlMeasures.L. Donglas ]aus. 1988 
Regulating-Flood Plain Development, Department of Geography, Research Paper No. 56. Francis 

C. Murphy. University of Chicago. llfl958 
Project Reports (U.P .) 

(i) Project Estimate for Protection of Kamala Nehru Institute, Sultanpur from Flood of Gomti 
Nadi. 

(ii) Project Estimate for Raising & Strenghtening Mobert Bund. Ref. 4.SA (i) (i) 
(iii) Project Estimate R.P.W. Hasanpur Bund Kms 1.00 to 9.00, Distt. Moradabad. 4.5 (i) (iii) 
(iv) Project Estimate of Bastia drain, Stage I, estimated cost Rs. 29.96 Lal<hs 
(v) Project Estimate for constructing Barhi Mustafabad Bund & from Mile 00 to !/Sand construc­

tion Road. Ref. 4.5 (2) (iii) 
(vi) Project Estimate for constructing Marginal Bund and Spurs at Barni Mustafabad 

Mile 1.60 to 2. 70 
Ref. 4.5.2(i) • 

(vii) ProjectEstimatefor constructingofbundandspursfromMile 2.7 to5.4 at Bati Mustafabad 
distt. Muzaffarnagar. Ref. 4.5(2) (iii) 

(viii) Baigual Reservoir Project, Ref. 6-3/1-12.1 
(ix) Project of old Lakhanauti bund and River Yamuna Ref. 1.10.6 

(x) Project Estimate for construction of advance bund with streng1hening of existing A2arr.garh 
town protection bund Distt. Azarngarh. . . 

(xi) Project Estimate of remodelling Kosi Arlena! dram-June 1977, 1978,_ Ref. 1-9-8. (2) 
(xii) Action Plan 1978-85, 1978. Ref : 1.8.4/1.9.3 
(xiii) Project Estimate of Western Gandak system. Ref : I.R.l. (3) 

Z65. Interim Report of the National Commission on Agriculture on 
(a) November/December 1971 . 

(') M'lk d r thr h Small and Marginal Farmers and Agncultural .L.abourers. 
' l pro uc Jon aug . . . . A . lt I Uruversllles 

(ii) Establishment of Agrometeorological DIVISions m gn~ ura · 
.. . M · 1 F r ers and Agncultural Labourers. (ni) Credit services for small and argma a m . . 
. ) A · 11 1 R arch Extension and Trammg. 

(1v Some aspects of gncu ura ese ~ rt · · t High yielding varieties ar.d 
(v) Multiplication and Distribution of Qual1ty seed pe ammg 0 

Hybnds of cereal. 
(vi) Fertiliser Distribution. 
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SJ. Nos. Particulars 

266. 
267. 
268. 
269. 
270. 
211. 

212. 

273. 
274. 
275. 
276. 
277. 

278. 
279. 

280. 
281. 

282. 

283. 
284. 
286. 

288. 
287. 
288. 

289. 

(b) August 1973 
(i) Soil Survey and Soil Map of India 

(ii) Potato seed. 
(Iii) House Sites for Landless Agricultural Labourers. 

(c) February/August 1973 
(i) Organisational Aspects of AI! India Coordinated Research Projects: . 

(ii) The Organisation & Functions ol the Commodity Devekprr.ent Ccur.Clls & Directorates. 
(iii) Whole Village Development Programme. 
(iv) Modernising Irrigation System & Integrated Development ol Commanded areas. 
(v) Social Forestry. 
(vi) Reorientation of Programmes & Agricultural Labour Development Agencies. 

(vii) Poultry Sheep & Ougu Oridyctuib. th_rough Small and Marginal Farmers & Agricultural 
Labourers for supplementmg their mcome. 

(viii) Serlculture. 
(d) Afarch 1974 

(i) Certain important aspects of selected expert oriented Agricultural Commodities. 
(ii) Forestry, Research & Education 

(iii) Desert Development. 
(e) February/Afay 1975 

(i) Certain important aspects of Marketing and Prices of Cotton, Jutes, Groundnut & Tobacco. 
(ii) Price Policy. 

(iii) Some Important Aspects of Livestock Production in the north eastern States. 

C.B.I.P. Publication No. 126 
C.B.I.P. Publication No. 19 
C.B.I.P. Publication No. 20 
C.B.I.P. Misc. ., No. 6 
C.B.I.P. Status Report No. 3 
Economic Appraisal of Irrigation Project in India. Social Benefit Cost Analysis of Auranga Reservoir 

Project in Bihar. Cambridge. U.S.A. 6/76 
Simulation of1978 flood in River Yamuna-Assessment,of flood peaks at Delhi for alternate embankment 

alignment between Kalanaur-Delhi. Consultancy Report submitted to CWC Subhash Chander 
Kapoor, l.I.T. Delhi 1977. ' 

The Brahmaputra Board Bill, 1978-Arrangement of Clauses. Bill No. XIX of 1978, Min. of A. & 1, 
Bhagirath, The Irrigation & Power quarterly, April, 1978 
Irrigation & Power Research Digest, C.B.I.&P. Oct., 1978 
The Northern India, Canal & Drainage Act. 1873 along with State Amendments & Short Notes, 1977. 
A Report to the New England River Basin Commission on Non structual measures for flocd plain & flocd 
ManagementwithapplicationtotheComecticut River Basin. Supplemental Flood Managerr.ent Study, 
Phase II. 
The formulation & Evaluation of specific alternative. N.T.I.S. Nev. /1974 
C.B.I. & P. I. & P. abstract. July/Aug. 1978 
Report of the Working Group on integrated Action Plan for Flood Control (In Indian Gangetic Basin) 

Min. of Agri. & Irrigation. Dec. 1978 
International Rice Research Newspaper. Vol. 3, Number 6. Dec. 1978. 
Dept!. of Irrigation Report (Min. of Agriculture & Irrigation) 

(a) Report 1977-1978 
(b) Report 1978-79 

CWC Administrative Report-1977-1978. CWC. Irrigation, Drainage & Water management ,he 
Peoples Republic of China (l::epartment of Agriculture). R.S. faketena. 1978-7e. ' 

Water World-Vol. 11-JulyfSept. 1979. No. I 
Bagmati Sinchai Yojna, Tridosh Ke Shikar (Hindi). Jagannalh Jha. 
Report of C<?mmittee Constituted to suggest measures for Proper Consideration & Rationalisation of the 

Structure 1n Vanous Establishments under Department of Irrigation. Min. of Agriculture & Irrigation. 
Oct. 1977. 

Floods -a Geographical perspective-Focal Problems in Geography. Royward. 1978. 
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------1 
I REGULATORY FlOODWAY- Kept open to carry floodwater - no bulldtng or fill 

2 REGULATORY FLOODWAY FRlNGl-Use permitted if protected by fill, flood prr f ed 
or otherwrse protected 

3 REGULATORY FLOOD LIMIT - Based on technical study-outer limit of the floodwoy frrnge 

4 STANDARD PROJECT OOD ( SPF) LIMIT Area subject to possrble flooding by very 
large floods 


