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OBJECTIVES OF NiH

To undertake, aid, promote and co-ordinate systematic and scientific studies in
theoretical and applied hydrology so as to improve the present practices in planning,
design and operation of water resources projects.

To co-operate and collaborate with other national and international organisations
in the field of hydrology.

To establish and maintain a research reference library in pursuance of the objec-
tives of the Society and equip the same with books, reviews, magazines, newspapers,
and other relevant publications.

To do all other such things as the Society may consider necessary, incidental or
conducive to the attainment of the above objectives.
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SUMMARY

National Institute of Hydrology (NIH) is an autonomous research Society under the
Ministry of Irrigation, Government of India. It is a national research organisation
entrusted with carrying out systematic scientific research activities in basic, theoretical
and applied hydrology which have great relevance to national planning and develop-
ment in the area of water resources.

The Institute started functioning in February, 1979 with Dr. S Ramaseshan as the
first Director. The Institute has in the first phase (1979-84) six scientific and technical
divisions in the areas of Information Systems, Hydrologic Analysis (Surface Water),
Hydrologic Analysis (Ground Water), Hydrologic Synthesis (Surface Water), Hydrologic
Synthesis (Ground Water), and Integrated Planning. The Institute also has two adminis-
trative divisions, one for General Administration and the other for Finance & Accounts.

UNDP is assisting in the setting up of this Institute in terms of provision of 12 man
months of a Chief Technical Advisor, 6 man months of consultancy, study tours for the
Director and senior scientists and training fellowships for other scientists. Under the
UNDP project there is also provision for procurement of equipment.

This annual report specifically presents the salient aspects of the programmes and
progress of National Institute of Hydrology with particular reference to the year 1982-83.



DIRECTOR'S REPORT

The National Institute of Hydrology (NIH) was set up in December, 1978 as an
autonomous Society under the Ministry of Irrigation, Govt. of India with its registration
under the Societies Registration Act, 1860. The Headquarter of the Institute is at
Roorkee (UP). The Union Minister for Irrigation is the President of the Society and it has
a number of scientific, technical and administrative members as listed in Appendix-l. The
affairs and funds of the Society are being managed, administered, directed, and controlled
subject to rules, bye-laws and orders of the Society by a Governing Body. The Secretary,
Ministry of Irrigation, Government of India is the Chairman of the Governing Body and
the other members include Secretaries to a number of Central Ministeries, Chairman;
Central Water Commission, Vice Chancellor; University of Roorkee, Director General;
India Meteorological Department etc., as listed in Appendix II. )

The Institute is a national research organisation entrusted with cairying out
systematic scientific research activities in basic, theoretical and applied hydrology which

has great relevance to national planning and developmental activities in the area of water
resources.

NIH was formally registered as an autonomous research institute in December 1978
and Dr S Ramaseshan joined as the first Director in February 1979. The progaress
and programme of the Institute since then has been presented in four earlier annual
reports, viz., 1978-79, 1979-80, 1980-81 and 1981-82., The annual report for the period
from April 1982 to March 1983 is now being presented before the Society.

The Institute has completed nearly 4 years of its first 5 years phase and the pro-
grammes for the last year have been planned. Deliberations and invastigations indicate that
some of the basic data with reference to various hydrologic processes are not available
from research point of view. In order to ensure that they are collected, compiled,
analysed, interpreted and used in hydrologic modelling and design, it has been proposed
to study water balance of one or more automated representative basins in some selected
locations in the country. If necessary, it will be undertaken in collaboration with other
academic and research organisations. The National Flood Commission has indicated
that NIH should contribute towards some prlority areas of research with reference to
floods. It has aiso suggested setting up of four regional centres of NIH. Adequate deve-



lopment of water resources requires the use of planring techniques which depend to a
large extent on reliable estimate of key hydrologic variables such as streamflow. Although
many streams have been gauged to provide continuous stream-flow records, very often
little or no information is available for the point of interest.

There are problems associated with the changes in the observation
techniques, accuracy of observations, establishment of stage discharge relationship
etc. which have to be tackled in a systematic and scientific manner in order to arrive
at homogeneous record of streamflow. In the research activities of the Institute,
emphasis has been made on development and use of appropriate techniques for data
processing including statistical analysis techniques. These have been applied to field
problems associated with estimation of design flood for Narmada project, as well as
surface water groundwater interaction studies in UGC command area. These sponsored
research projects at the Institute have provided an opportunity for use of some of the
methodologies implemented and developed at the institute and also provided useful data
for research studies at the Institute.

The High Level Technical Committee on Hydrology with Chairman, Central Water
Commission as Chairman has been constituted by the Ministry of Irrigation to look
after the activities of undertaking, aiding, promoting, and coordinating systematic and
scientific studies in theoretical, and applied hydrology and to cooperate and collaborate
with foreign and international organisations in the field of hydrology. The High Level
Technical Committee on Hydrology accordingly serves as the Indian Natienal Committee
for International Hydrological Programme and its Secretariate serves as the Secre-
tariate of the Asian Regional Coordination Committee on Hydrology. The Secretariate
is presently under the administrative and technical control of National Institute of
Hydrology as approved by the Society in its third meeting.

Until December ‘82 the Institute was functioning in a rented accommodation
provided by the University of Roorkee and a private party. The Administrative Building
of National Institute of Hydrology was completed in December’ 82, Late Shri Kedar
Pandey, the then Union Minister for Irrigation and President of NIH Society inaugurated
the building on 27th. December '82 and it was named as ‘Jal Vigyan Bhavan.! A portion
of the rented accommodation from the University of Roorkee is presently being used
for the Computer Centre and it is expected that by the end of 1983 when power supply




is made available by UP State Electricity Board to the NIH campus through a sub-station,
the Computer Centre will be shifted to the Administrative Building. The Laboratory
block, Substation, Guest house, Pump house etc. have been entrusted to Univer-
sity of Roorkee for construction as deposit works and are expected to be ready by
March '84.

The VAX-11/780 Computer System, procured under the UNDP Project, was
received in April/May '82. The Computer System was installed and its testing was
completed by October’ 82. The Compyter System is fully operational since then and
is being used by the Institute for its research work. An Automated Hydrolegic Station
with real time data collection system is being procured through the UNDP Project
and is expected to be operational by February ‘84.

A library has been sel up for collecting latest publications and journals in the
fields of hydrology and water resources for reference and use in scientific research
activities  So far 1956 books, 549 volumes of 38 journals, 729 papers and 1090 repo-
rts have been acquired. The British Council has contributed to the institute £ 2000
and coupons worth £ 300 for provision of books in the area of hydrology and water
resources,

NIH is gradually developing into a centre of excellence in scientific research
with reference to the area of Hydrology and Water Resources. The research activities
at NIH have gained momentum and it is hoped that the experience, expertise, and
research findings will contribute to the scientific assessment and optimal development
of national water resources.

With the commissioning of the Administrative Building, installation of Computer
System and recruitment and training of number of scientists, NIH has developed
a good insfrastructure to carry out its research activities. With the recruitment
and training of remaining scientists, | have no doubt that the research work of NIH will
progress to meet the objectives of the Institute, which are crucial to the national develop-
mental activities in the area of Hydrology and Water Resources,

We have been involved in establishment of the Institute under the blessings,
direction, guidance, and help of the President of the Society, Chairman and Members
of the Governing Body and TAC, UNDP, UNESCO, officers of CWC, India Meteorological
Department, University of Roorkee, and several other organisations. Whatever has been
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achieved in the past four years in establishing this Institute, would not have been possi-
ble without their guidance, direction and help; and untiring and devoted efforts of
Dr. S. Ramaseshan, first Director of the Institute who has since reverted back to
IIT., Kanpur on 15th July '83. | would like to gratefully acknowledge the help and coop-
eration received from the Chairman and Members of the Governing Body, TAC and Wor-
king Groups in the deliberations and decisions concerning details of research activities
and administrative matters. | am also thankful to all the officers and staff of NIH for their

active cooperation and help.

| am sure that the research activities will gain further momentum and the institute
will develop into a strong nucleus of hydrological research of international repute.

DIRECTOR

iv



National Institute of Hydrology
Roorkee

ANNUAL REPORT
1982-83

INTRODUCTION

A general introduction to the objectives, the constitution, and the management of
National Institute of Hydrology has been given in the Summary and Director's Report.

ORGANISATION

The President of NIH Society is the Union Minister for Irrigatjon. The affairs and
funds of the Society are being managed, administered, directed, and controlled subject to
rules, bye-laws and orders of the Society by the Governing Body with the Secretary
Ministry of Irrigation as its Chairman. The other members of the Governing Body have
been drawn from other ministeries and organisations including Central Water Commission,
Central Ground Water Board, India Meteorological Department, University of Roorkee
etc. The Director, National Institute of Hydrology is the Member-Secretary of the
Governing Body and the Society and is also the chief executive of NIH.

In order to achieve its objectives, the Institute is organised in six scientific and
technical divisions. These are :

Information Systems.

Hydrologic Analysis (Surface water)
Hydrologic Analysis (Ground water)
Hydrologic Synthesis (Surface water)

Hydrologic Synthesis (Ground water)

S N

Integrated Planning.

There are two administrative divisions one for General Administration and the

other for Finance and Accounts. The detailed organisation structure of NIH is presented
in Chart I,



The recruitment position of scientists and supporting scientific and technical staff
at the end of year under report is as follows :

Post No.

Scientist 'F’

Scientist 'E’

Scientist 'C’

Scientist 'B’ 1
Senior Research Assistant

Research Assistant

Technical Assistant

No ok wn
- W o g D=

2 Scientists ‘C', 5 Scientists ‘B’ and 4 Senior Research Assistants have already
been identified and further action has been initiated for making the offers. Advertisement
has been issued for filling up the rem:ining sanctioned and released posts in different
categories including 1 Scientists 'F’ and 2 Scientists ‘E".

At present, the scientific activities are functioning under three divisions, headed
by 1 Scientist ‘F' and 2 Scientists ‘E’.

The Administrative Division and Finance Division are headed by Chief Admini-
strative Officer and Finance Officer, respectively. They are assisted by an Office
Superintendent and other Adiministrative Group ‘C' staff.

The details of staff are given in Appendix Il

BUILDING & SERVICES

Until December '82, the Institute was functioning in rented accommodations at 102,
Vigyan Kunj provided by the University of Roorkee and other rented from a private party.
The Administrative Building of National Institute of Hydrology was compieted in Decem-
ber' 82. Late Shri Kedar Panday, the then Union Minister for Irrigation and President of
NIH Society inaugurated the building which was named as ‘Jal Vigyan Bhavan'. The
Institute is presantly functioning in Jal Vigyan Bhavan. The University of Roorkee has
kindly permitted the use of part of the accommodation 102, Vigyan Kunj, for NIH Computer
Centre. It is expected that by the end of 1983, adequate power supply will be made
available to NIH Campus through a sub-station, and then only the Computer Centre along-
with A.C. System will be shifted to Jal Vigyan Bhavan. The buildings for sub-station,
laboratory block and guest house (experts' hostel) have been planned and are being taken
up for construction as deposit work by the University of Roorkee. Itis expected that the
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construction work of these buildings will be nearly completed by next year.

The Uttar Pradesh State Electricity Board (UPSEB) has agreed to provide a feeder
and a power supply of 250 KVA load through a sub-station. Necessary deposit of
Rs. 4,95,454.00 has been made in advance to UPSEB, and an agreement has been signed
for provision of power supply. A tube well with a discharge of .057 Cumec (2 Cusecs)
has been constructed and developed by the Central Ground Water Board. Further action
has been initiated for construction of Pump house and procurement of pump set-

EQUIPMENT

There Is a provision for equipment worth US $ 549 880 (latest revised figure after
Mid Term Review in Dec. '82) under the UNDP Project. A VAX —11/780 mini Computer
System was received by the Institute in April/May '82. Some of the peripherals were
received later. The installation and acceptance test of the Computer were completed in
October'82, Since then the system is under one year warranty period maintenance by
M/s Hinditron. The Computer Maintenance Corporation (CMC) and Hinditron are being
contacted for their quotations for planning and provision of environmantal facilities and

for shifting of the Computer System in Jal Vigyan Bhavan, and also for maintenance after
end of warranty period.

An Automated Hydrologic Station for real time collection of hydro-meteorologic,
soil moisture, ground water and Iysimeter data with provision for recording on cassette
tapes, is being procured through the UNDP Project. This station will be extremely useful
for understanding the basic components of hydrologic cycle and serve as a pilot station
for further similar studies. Additional equipment for research work of National Institute
of Hydrology to be procured within India has also been identified. Further necessary
action is being taken for their procurement, so that they are available when the construction
of laboratory block is completed.

UNDP PROJECT

United Nations is collaborating with the Govt. of India in the establishment of the
NIH under a UNDP Project and UNESCO s the executing agency. The UNDP Project
is for 5 years duration and it started in March, 1979. It envisages financial support from
UNDP of the order of US $ 988,716 (latest figure revised after mid-term review Dec.
1982) with a counterpart expenditure of Rs. 128.85 lakhs by the Government of India. The
UNDP contribution is under the foljowing broad heads :

i) Consuitancy

Consultancy includes visits of the Chief Technical Advisor on a number of occa-
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sions for a total period of 12 months and six man-months of consultancy by other experts.
Prof. Maniak, Professor Braunschweig University, West Germany visited the Institute
thrice during the year under review for providing consultancy as Chief Technical Advisor.
Prof. Maniak visited the Institute for two weeks in September '82 during which the pro-
gress of UNDP was reviewed and proposals regarding study tour and training of scientists,
procurement of equipment etc., under the project were discussed. During his second
visit for a period of two weeks in Dec. ‘82, a Consultative Committee meeting of the
UNDP Project was held for reviewing the progress of the project. Dr Maniak also
visited National Institue of Hydrology for a period of three weeks in February/March ‘83
for finalising the Mid Term Review Report of the UNDP Project and for finalising
proposals regarding study tours, training programmes, procurement of equipment etc.

Mr D R Dawdy, formerly Chief (Surface Water Research), US Geological Survey
and Professor Colorado State University and presently working with a private consul-
ting firm visited the Institute as a consultant during January ‘83. Mr Dawdy was invol-
ved in training of some of the scientists in establishing the stage discharge rating
curves using data for Narmada river and its tributaries. Dr D H Pilgrim, Associate
Prof., University of New South Wales, Australia visited NIH in Jan. ‘83 for 4 weeks as
a Consultant in the areas of agricultural and watershed hydrology. He worked with the
scientists on unit hydrograph studies, flood routing studies and design flood estimation.
Mr. Arlen D Feldman, Chief (Research), Hydrologic Engineering Centre, US Army Corps
of Engineers was invited as a Consultant at NIH in February ‘83. Mr Feldman introduced
and supervised the scientists in implementing and testing of HEC-Programmes, particu-
larly HEC-1, HEC-4, and HEC-5. Under his supervison HEC-1 program was also tested
using data for Narmada Basin.

The third meeting of the Consultative Committee for National Institute of
Hydrology, UNDP Project wherein mid term review report was finalised, was held on
December 6, 1982, The progress and programme of the project was reviewed by Govt.
of India and UNDP and it was considered quite satisfactory. The project document
contemplated a UNDP contribution of US & 790350 and the Government of India
contribution of Rs. 72.82 lakhs in kind. The UNDP contribution has now been revised
to US $ 9137156 and the Government of India counterpart contribution was raised from
Rs. 72.82 lakhs to 128.85 lakhs. It was felt that in order to meet the minimun
requirement of the field equipment of the project the UNDP equipment component
which was not revised to take up the inflation should be further increased by US & 75000

and this has been agreed to in the Mid-Term Review meeting.

ii) Study Tours and Fellowships

The original prolect document includes a study tour for a period of 3 mnnths
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each for Director and senior scientists and training felowships for-scientific personnel

1 for a total period of 120 man months. Dr S Ramaseshan, Director jundertook iastudy
tour for a period of 7 weeks to USSR, Hungary, China, Japan, Australia and Thailand
in November/December 1982. 'Dr S M Seth, Scientist *F' undertook a study tour for
a period of 5 weeks to Egypt, Italy, USA and lreland in January/February 1983.
They had detailed discussions with a number of experts in different .institutions/
organisations/universities. They also visited several field stations. During the tours,
they also identified some consultants as well as areas and places of training for
scientists of NIH.

"

In the year under review four scientists have completed their training in various

. fieids under UNDP Project as given below :

Name: (Period) Country Field of study Remarks
1. Dr PV Seethapathi USA, Ground Water Research.work.covering effects
Scientist ‘C’ & West ‘Hydrology on storativity of regional
presently Scientist Germany saquifers of  distributed low
‘E' (5 months) permeability.
2. Sh K S Ramasastri USA, Hydrometeo- Research .work on ' Data
Scientist ‘C’ Canada, rology Quaiity Control programme
(5 months) ‘UK, USSR of precipitation in an opera-
tional system.
3. 'Sh B'Soni. ~ 'Nether- Watershed I'Research -work 'on'Rainfall
" Scientist ‘B’ “lands, ‘Modelling “'Runotf Wageningen “Model
(7 months) USA ' for'Hupselseueck ‘catchment
& area in the'/Netherlands &
: ‘on 'evaluation ‘of 'manage-
ment effects on infiltration
| parameters.
J 4. Sh S R B Dhason USA Reservoir Atteneded courses on water
Scientist ‘B’ "Operation Resources Systems ‘- Analy-
(5 moiiths) sis, Systems Engineering &
. Optimization and 'Statistics
in Water Resources.
5




Under the year of review the following scientists proceeded on training abroad

!
under UNDP Project :
" Name Duration Country Field of Study
1. Sh A K Bhar 5 months USA Remote Sensing
Scientist ‘C’ Appiications in
Hydrology.
2. Sh B Datta 5 months Japan Watershed
Scientist ‘C' Hydrology <
3. Sh A B, 5 months USA Flood Routing
Palaniappan, i
Scientist ‘B’

Mr R D Singh, Scientist ‘B’ has proceeded on 12 months training programme at
University College, Galway, Ireland and will specialise in rainfall-runoff relationships.
Fellowship applications of five scientists are under processing for training, in second half
of 1983. In general, the progress of UNDP Project under consultancy and training
activities is quite satisfactory.

HYDCOM .

After a decision was taken on April 20, 1982 by the Government to transfer
the responsibilities of INC for IHP from DST/CSIR to Ministry of Irrigation, a High Level
Technical Committee was constituted by Ministry of Irrigation on 18th August 1982.

The High Level Technical Committee on Hydrology is the successor body of the INC
for IHP with @ wider function and broader composition consisting of representatives
from some state governments as well. The Secretarlate of this Committee has bean
placed under the administrative control of the Nafional Institute of Hydrology, Roorkee >
and for the present, it is located at Delhi. S

The first meeting of the Committee since its constitution in August, 1982 was
held on 22nd Feb., 1983. The secretariate of the Committee which was previously
located at DST complex has heen shifted to Sewa Bhawan, R.K. Puram, New Delhi,
provided by Central Water Commission on a temporary basis. Identification for renting
of a permanent accommodation for HYDCOM is in progress. HYDCOM was taken
over by NIH from CSIR on 31st March, 1983.

1 The erstwhile Indian National Committee for IHP had not been able to consi-
der formally the programmes of IHP Phase-Il (1981-83) and Phase:lll (1984-85) to
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decide on the national priorities and India's participation in the IHP projects and
programmes. Chairman, HYDCOM, therefore constituted an interdepartmental Expert
Review Group for the IHP Phase-lll Programmes, under the Chairmanship of Member
(WR). The Expert Review Group considered the phase-ll and Phase Ill documents in detail
and identified programmes of priority and interest to India and suggested appropriate
action. As regards Phase-ll the Secretariate had approached a number of agencies in
the country to elicit information whether they would be able to take up any of the
projecls of [HP-II. On the recommendations of the Expert Review Group several other
agencies were approached. Responses on some projects have been received and other
responses are awaited. On Phase-lil India had communicated its views on all prepara-
tory circulars and questionnaries received from UNESCO.

92, Intergovernmental Council sessions of IHP are important for the review of the
progress of IHP and the evolutlon of the future progrumme. Shri H S Krishnaswamy,
Member (WR), Central Water Commission, attended the fifth session of the IC, held in
Paris from 8-15 November, 1982, as an observer from India. Committment has been made
specially on the implementation of the research activity regarding the pilot prolect on
“‘Hydrological Aspects of Waste Disposal' on the recommendation of the Indian Naticnal
Committee for IHP. The matter is being persued by Member (WR), CWC on the recom-
mendation of HYDCOM in its first meeting.

3. Dr S Ramaseshan, Director, NIH, Roorkee and Member (Hydcom) attended the
Il meeting of the IHP Committee on Training and Technical Assistance for developing
countries, held in Parison 2-5 November, 1982 as an observer from India. It was
specifically suggested at the meeting that India should, with its extensive expertise, spon-
sor programmes for technicians training HY.DCOM had a detailed discussion on this
subject in its first meeting and il was decided to constitute a sub-committee for designing
on-the-job training courses for technicians of varying categories employed in hydrometeo-
rological observations and data collection for meeting dffferent needs.

4. The Secord Meeting of the Asian Regional Coordination Committee on Hydrology
(ARCCOH) was hosted by HYDCOM in Delhi on 10-12 January, 1983. The meeting was
attended by representatives from China, India, Japan, Republic of Korea, Malaysia,
Mangolia. Nepal, Pakistan, Phillipines, Sri Lanka, Thailand and USSR. Based on the dis-
cussions on country report seven recommendations emerged. Twenty priority areas have
been identified for holding seminars and workshops by the ARCCOH countries. The
meeting elected India, Japan, Majaysia, Nepal and Pakistan as the Members of the
ARCCOH Steering Committee for the next term of three years. Under
Recommendation No. 1 the National Committees of the countries in the ARCCOH region
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have been requested by the Secretariat to prepare a report indicating the areas of interest
of their country in the various IHP Phase-lll projects for appointment of working groups
or rapporteurs as necessary to frame programmes for different projects. Under Recom-
mendation No. 2 a questionnaire for ARCCOH countries |s being prepared to provide
necessary information for compiling a directory showing education, training and research
facilities and expertise in the field of hydrology. Under Recemmendation No. 3 the
National Committees have been requested by the Secretariat to send information on train-
ing and educational courses available in their countries.

Under Recommendation No. 7 a working group consisting of Nepal, USSR, China,
Pakistan, Malaysia and India was constituted to formulate a major regional project related
tocon servation and utilisation of water resources, with India as convener. HYDCOM
considered Recommendations 1 and 7 of ARCCOH-II in its first meeting and regarding
recommendation 7 Prot. Subhash Chander of IIT Delhi, who is the member of HYDCOM,
was nominated as the representative from India to convene the workingroup and was
sequested to convene a small group from Wi_thin India to formulate ideas regarding a
useful project from the view point of India. In consultation with Member (WR), and with
assistance of Dr P R Rao, Central Water Commission Dr. Subhash Chandra has identified
the following main sub heading in the prbjects : i

Water Management
irrigation & Drainage
Integrated Development

Education and Dissemination

Drinking Water and Sanitation

b. HYDCOM Secretariat has supplied information " to UNESCO/IHP rapporteurs and
working groups in respect of the following IHP-Il projects :

i)  A.1.3.2--Compilation of Glohal sediment yield data.

i) A.1.4 —To assess possibilities of artificial ground water resources.
iii) A.3.5 —To review the effects of interbasin water transfer,

iv) A.1.7 —Water quality models.

6. A research project on High Flow Range Forecasting with particular reference to
the Yamuna and the Brahmaputra rivers has been in progress at T Delhi, with Prof.
Subhash Chander as Principal Investigator, at a total cost of Rs. 55000/—. As the exten-
ded term of the project ended on 31.12.82, on the request of the Principal Investigator
HYDCOM agreed to extended the term upto 31.12,83.

8
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yi There are five regular courses under IHP where HYDCOM nominates Indian
candidates. Two candidates were nominated for the USSR Course.

8. HYDCOM has been bringing out a quarterly journal called Hydrolegy Review-A
contribution to IHP. It has been an unpriced publication so far with a circulation list of
about 700 in India and abroad. Due to reasons beyond the Secretariat’s control, its
publications have fallen in arrears, great efforts were being made to bring it up to date.
Combined issues in the form of yearly volumes for 1979 and 1980 have been published

and the issues are being circulated.

MEETINGS OF AUTHORITIES

The Third Annual General Meeting of the National Institute of Hydrology Society
was held on 27th Deecember 1983 to review the progress and performance of the Institute.
It also considered the Annual Report and the audited accounts of the Society for the year
1981-82. It approved the transfer of the International Hydrological Programme activities to
National Institute of Hydrology through the High Level Technical Committee on Hydrology
set-up by Government of India for which National Institute of Hydrology will provide the
Secretariat. Several directions were given to the Institute with reference to its activtities.

The Governing Body of National Institute of Hydrology met three times during the
the year under review namely on 9th July, '82, 16th October, '82 and 18th March '8a.
Several decisions concerning the administration of the Institute, provision of funds for the
appropriate functioning of the Institute, idintification of priortity areas of research, recrui-
tment of scientists and statf, procurement of equipment, identification of consultants and
training programme for the scientists, and review of the progamme and progress of
research activities of the Institute were taken.

The Technical Advisory Committee has been entrusted with the technical scrutiny
of the programme and progress of research work of National Institute of Hydrology.
Constitution of the Technical Advisory Committe is given is Appendix IV. The Techni-
cal Advisory Committee met four times in the year namely on 26 June 1982, 6th and 14th
Oct. 1982 and 17th Dec. 1982. Several decisinns concerning the research activities and
research programme of NIH, proposals for future development of NIH with particular
reference to the continuation of the first phase ot UNDP project, setting up of regional
centres and tother development programmes were taken.

A Coordination Committee of National Institute of Hydrology has been setto ensu-
re effective coordination between University of Roorkee and pational Institute of Hydrol-
ogy. It met on January 25, 1983 during the year under review and a number of decisions
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concerning ths coordination between NIH and UOR were taken.

The Governing Body of NIH has identified 8 priority areas of research. In order
to monitor and advise the Institute in its research activities, under each of these areas
the Governing Body has constituted Working Groups as given in Appendix V (a). The
details of meetings of Working Groups during 82-83 are given in Appendix V (b).

RESEARCH ACTIVITIES

RESEARCH PROGRAMMES .

The research programmes of NIH have been considered and recommended by the
Technical Advisory Committee, Governing Body and the NIH Society. As per the decisons
taken, NIH will consider the entire hydrologic cycle and the various components includi-
ng man's influence on the water resources. Accodingly the Institute will deal with vario-
us component processes of the hydrologic cycle aud theirinteractions in the evaluation
and utilisation of surface and groundwater resources with particular reference to hydro-
logic analysis, hydrologic synthesis and integrated planning. However, initially NIH will
concentrate on basic (theoretical) and applied (engineering) aspects of hydrology
with particular reference to the development of methodologies using field data and exi-
sting studies of field problems as such. The activities of NIH will include the following :

(i) Research which may invoilve development of systematic (mostly computer oriented)
procedues for hydrologic analysis and synthesis including planning to enrable less
experienced personnel to use the procedures satisfactorily with minimum guidance
and to save time for experienced specialists; and theoretical and basic studies in
hydrology for understanding the component processes and their intetactions. In
particular research activities will deal with :

(a) measuring techniques, data collection and processing

(b) hydrological analysis of surface and/or ground water systems and the compo-
nents/processes including precipjtation, infiltraticn, evaporalion, consumptive
use, surface water, soil moisture and ground water

(c) hydrological synthesis or planning of surface water, ground water and conjunc-
tive utilisation

(i) Methods systemization: To standardise and systemise methods for analysis and
synthesis on a national basis in collaboration with National and State Government

agencies
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(iii) Documentation : To develope a proper system of documentation of research

results including working papers, reports, programmers manuals, user manuals
training documents, etc.

¥

(iv) Training : One or two training seminars of a week’s duration per year on new
methodologies including the application of computer programmes with respect
to intensive and effective training in hydrology analysis.

(v) Special Assistance ;: To provide assistance and advice for engineers/scientists
in the application of procedures developed or implemented by NIH and/or in the
application of other procedures for unusual problems in the field.

(vi) Planning Assistance: To develop a consultancy capability so that sponsored
projects can be taken up by NIH outside the reguiar budget for the solution of
complex problems,

As the Institute is still in its infancy and in the process of establishment, the

research activities have progressed at a relatively slow pace initially and are now gradually
gaining momentum.

The following areas have been identified as priority areas of research of NIH:—

(1) Hydrologic analysis of streamflow in a basin.

(2) Water balance of river basins.

(3) Watershed models, including those for snowfed basins, and basins with
limited dala.

(4) Methods of operation of a system of reservoirs taking into consideration the
effects of irrigation, flood control and power generation.

(5) Evolution of mathematical models for storm precipitation for flood estimation.
(6) Evolution of methodologies for flood estimation, forecasting and control-
(7) Methodology for ground water estimation and development.

(8) Study of extreme sterms and floods and their implications in hydrologic
synthesis.

The highlights of research activities in these areas during 1982-83 are briefly
discussed, as follows :

1, HYDROLOGIC ANALYSIS OF STREAMFLOW IN A BASIN :

Study of surface water resources has been handicapped due to limited availability
of streamflow records. The available historical records may exhibit seasonal and probabi-
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listic fluctuations in space and time. It is also probable that historical records may not
be representative of future fluctuations particularly if the records are short. In order to
study the temporal variation of streamflow and its randomness, probabilitic and stochastic
approaches are used. The methodology developed to anayse flows can also be applied to
study the stochastic/statistical characteristics of time series of rainfall, groundwater,
temperature elc.

NIH had earlier developed andjor implemented several approaches/computer
programs for statistical analysis of streamflows. These included :

i) Frequency analysis for fitting different probability distributions which is
generally suitable for seasonal, monthly, and 10 daily streamflows, rainfalls
etc. These methods were tested with streamflow data of rivers Ganga,
Yamuna, Ravi, Beas, Sutlej and Narmada.

ii) Regression and correlation analysis.

i} Programmes for fitting probability distributions for flood peaks which have
been tested with data of Narmada at Garudeswar.

The frequency analyis programme has been further modified to improve its struc-
ture to use different number of classes depending on length of data series and to test
any of the following five distributions :

i ) log normal distribution,

i) log normal distribution based on the theoretical relationship between original
and log domain parameters.

iii) inverse Pearson type Il distribution,

iv) log inverse Pearson type Il distribution,

v ) square root normal distribution,

Literature survey has been completed for preparation of draft guidelines for flood
frequency analysis. Simple and multiple regression analysis programmes of scientific
subroutine package of IBM have been implemented and tested using all possible options
on VAX-11/780 computer and documentation is being prepared describing salient
features and instructions for data preparation, Computer program for BOX-COX
transformation procedure has been implemented and tested on VAX-11,780. Its compari-

son with other normalisation procedures is being taken up.

2. WATER BALANCE OF RIVER EBASINS .

For proper utilisation of water resources, the esiimation of availability of water
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either as surface or ground water is very important. Watet balance study is based on
principle of conservation of mass and is an important tool in the evaluation of water
resources of a basin, ground water system, lakes etc.

NIH had taken up two water balance studies, one with reference to the Upper
Ganga Canal Command Area and the other with reference to the river Hindon., Estimation
of various components of hydrologic cycle were made for both monsoon and nonmonscon
seasons. It was found that two season water balance can be reasonably achieved with
the available data and the major sources of error were identified to be (i) rainfall
recharge to ground water in monsoon, and (ii) evapotranspiration during non-monsoon
season. Monthly water balance study for Upper Ganga Canal command Area is being
undertaken.

Data collection and compilation has been completed for a few years for Hindon
Basin. Preliminary analysis of ground water component has been taken up after formula-
ting approaches for analysis. Draft preliminary reports have been prepared for canal
seepage, base flow, evapotranspiration and water balance studies for UGC area. Central
Ground Water Board has been contacted for providing copies of reports for Ghaggar and
other basins.

3. WATERSHED MODELS INCLUDING THOSE FOR SNOWFED BASINS :

A conceptual mathematical model can simulate various interacting component
processes of hydrologic cycle in a basin. In case of limited streamflow data, the rainfall-
runoff relationship of a basin can be established using a conceptual model and parameters
of the rainfall-runoff process can be estimated. Once the parameters are estimated,
streamflow data can be generated using available hydrometeorological data of the
watershed.

The USGS rain‘all-runoff model has been implemented on VAX-11/780 system in the
Institute and has been tested for Indian catchment. The model has been calibrated for
different combinations of flood events of Kasurnala catchment using storm rainfall and

runoff data for the years 1973 and 1975. The peak flow and volume of direct runoff have
been simulated quite accurately.

Rainfall-runoff relationship for a watershed has also been established by using
Betson model. The model simulates two processes, viz., soil moisture accounting and
surface runoff. Betson model is alumped parameter model and input data needed for
this model is daily rainfall. Average rainfall values can be used when the basin has more
than one raingauge station. Out-put from the model consists of simulated daily stream-
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flow and daily antecedent precipitation index. Betson model has also been implemented

and tested with Kasurnala data. The simulated peak value and the recession limb of the
runoff hydrograph match well with the observed values.

The tank model is a conceptual non-linear model for simulation of rainfall-runoff
relationship of a basin. It can be used for flood analysis and daily analysis for both
humid and non-humid basins. Generally, four tanks are considered vertically in series
representing discharge from top tank as surface discharge, discharge from second tank
as intermediate discharge while discharge from third and fourth tank are taken as base
discharge. Each tank has a side outlet and a bottorn outlet. Discharges depend on amount
of storage and discharge coefficients. Parameters of the model are obtained by trial and
error starting from initial set of parameters by subjective comparison of calcutated and
observed discharge hydrographs till an overall good fit is obtained. Studies have been
made using computer programs for tank models for flood analysis, daily analysis and
4x 4 Tank model for Jamtara and Belkheri basins using available rainfall-runoff and
evapotranspiration data for 1978-79.

Reports of the studies are under prepration.

4, METHOD OF OPERATION OF A SYSTEM OF RESERVOIRS TAKING INTO
CONSIDERATION EFFECTS OF IRRIGATION, FLOOD CONTROL AND
POWER GENERATION :

The streamflow in different rivers varies in space and time. In India approximately
809, to 90%, of annual streamflow occurs during the monsoon season. Generally the
demand during non-monsoon season exceeds the available streamflow. Accordingly,
it may be necessary as well as desirable to store the excess water available during
monsoon season in reservoirs for subsequent use for different purposes like irrigation,
power generation, water supply etc. Further, it is necessary to operate the reservoir
during flood season in order to minimize the flood damage and at the same time conserve
water for future beneficial use.

Several mathematical approaches for simulation and optimization of operation of
reservoir systems have been developed by various agencies and some of them have been
implemented on VAX-11/780 system at the Institute. These are “River-basin” simulation
model—“SIMYLD-II"" developed by Texas Water Development Board, USA, and “HEC-V
model for reservoir operation for flood control and conservation' developed by Hydrologic
Engineering Centre of US Army Corps of Engineers. Some relevant data for Bhakra-
Beas system and Damodar Valley system has been collected from different organisations
for testing these models. Further data collection is in progress.
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5. EVOLUTION OF MATHEMATICAL MODELS FOR STORM PRECIPITATION
FOR FLOOD ESTIMATION :

The estimation of precipitation is vital in assessing, forecasting, and control of
floods. The recent developments include various approaches for estimation of shorter
duration precipitation and snow cover, estimation of design storms from depth-area
frequency relationships, identification of meteorologically homogeneous area, quantita-
tive precipitation forecasting, and modelling of moving storms. Moving storm studies
on Narmada basin have been carried out using four-storms namely 3-6 Sept. 70, 28-31
Aug. 73, 28-30 Aug. 78 and 8-11 Sept. 79. Interstation correlation upto a maximum
lag of eighteen hours has been carried out for pairs of stations either way. Lag
corresponding to the optimum correlation in each case has been found. Findings of
storm movements between stations have been compared with the observations made by
I.M.D. Further work and preparation of report is under progress.

6. EVOLUTION OF METHODOLOGIES FOR FLOOD ESTIMATION, FORE-
CASTING AND CONTROL :

India receives intensive precipitation during monsoon season over a few isolated
pericds which causes heavy fioods and serious damages. These floods also contribute to
the surface water resources of the nation. It is, therefore, necessary to develope metho-
dology for estimating, forecasting, and controlling the flood in small and large basins.
The different aspects of flood viz., estimation, forecasting and control can be grouped
under the following categories :

1. Flood estimation

(a) Unit Hydrograph models, (b) Rainfall-runoff relationships,

2. Flood routing

(a) Hydrologic methods of flood routing, (b) Hydraulic methods of flood routing,
(c) Comprehensive flood routing programs, and (d) Flood wave modification due to
surface water ground water interaction,

3. Flood forecasting

(a) Forecast models, (b) Updating models including filtering algorithms, and
(c) Muitivariable methods, and

4. Flood Contiol

(a) Dam break problem, (b) Flood bank overtopping and failure, and (c) Data
collection and transmission system.
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NIH has implemented and tested a number of computer programmes in this res-

earch area which include !
i) Loss rate optimisation and unit hydrograph program developed by Hydrologic Engi-

neering Centre, USA.
i) Lump and multiple inputs system model program based on Nash model of instantan-

eous unit hydrograph developed by IIT Kanpur, ‘
iii) Inverse modelling program for estimation of unit hydrograph coordinates. |
iv) Constrained Linear System (CLS) model.
v) USGS program for stream flow routing with losses due to bank storage. i3

vi) HEC-I Flood Hydrograph Package.
vii) Streamflow Synthesis and Reservoir Regulation (SSARR) Model.
viii) Muskingum Cunge method of flood routing.

ix) HEC-Il water surface profile program.

Studies have been taken up for application of multiple input and lump input system
program using data of small catchments in Godavari basin; unit hydrograph estimation
using loss rate optimisation program of HEC for sub-basins in Narmada basin and flood
routing studies using HEC-l and SSARR programme for Narmada river system.

7. METHODOLOGY FOR GROUDWATER ESTIMATION AND DEVELOPMENT ;

Water stored below the surface of the earth is estimated to make up more than
one-fifth of the earth’s total fresh water resources. I:s proper utilization should be a
fundamental tenet of good water management in every country, India has extensive
groundwater reservoirs in the Indo Gangetic basin and in the costal aquifers which can

be used effectively to cope up with the increasing demand of water in the domestic,
industrial and agricultural sectors.

The understanding of the interactions between ground and surface water is a
major problem today. A study dealing with interaction between surface and ground water
in Upper Ganga Canal Command Area has been completed. The study has indicated
limitations in the estimation of some important components of ground water balance,
viz., rainfall recharge, evapotranspiration, seepage losses from canals, and hase flow,

Tyson Weber Finite Difference model has been adapted and implemented on

VAX-11/780 system for simulating monsoon and non-monsoon water table fluctuations,
Using this model, simulation of monthly fluctuation of water table is being carried out
for UGC command area. Draft report on rydrogeological studies in UGC command area
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has been completed. Fence diagrams for the entire UGC Command Area and Hindon
river basin have also been drawn. Analytical solution for studying intereference of canal
and shallow water table, distribution of seepage losses from a canal in an aquifer of large
depth have been obtained. Estimation of seepage into the aquifer from river bed has
been one of the major problems in groundwater hydrology. The seepage from a river of
large width to a shallow water table aquifer has been quantified using conformal mepping
technique. The seepage from a river is proportional to the difference in the level of water
in the river and in the aquifer in the vicinity of river, the constant of proportionality being
known as ‘‘Reach Transmissivity’"'. The Reach Transmissivity has been determined for
a river of large width. A critical review on seepage losses from Deoband canal by tracer
studies is under progress.

8. STUDY OF EXTREME STORMS AND FLOODS AND THEIR IMPLICATIONS
IN HYDROLOGIC SYNTHESIS .

Most of the dams are designed for extreme floods and the probable maximum
flood is used as a design criteria. The flood is ratified from time to time based on histori-
cal extreme storm occurrance. The flash floods among extreme floods are a class by
themselves and are generally experienced in association with an extreme
rainfall.  Though in reality, every dam could not be designed for flash floods,
their potential could atleast be identified and necessary safeguards through the dam design
or operating rules could be built in. The studies during the immediate future need to be
oriented towards:

i ) characteristics of flash tlood,
ii ) identifying region of flash flood occurrence, and
iii) possibility of flash flood occurrence.

The causes of flash flood are meteorological (storm rainfall), tidal waves (storms
or earthquakes) and man made. Before designing a dam, the PMF vis-a-vis flash flood
could be examined and the additional design required for flash flood may be estimated.

On the meteorelogical side, since the rain-gauge network is limited, an extreme
rainfall event might go urndetected. The use of Radar for estimating rainfall on an areal
basis could, therefore, be made operational to augment the rainfall data from conventional
surface rain gauges. Review of literature on different aspects of flash floods is under
progress,
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VISITS OF EMINENT SCIENTISTS AND SCIENTIFIC DELEGATIONS

1. Dr. Douglas L James of Water Resources Centre, Utah State University, Utah, USA
yvisited the Institute on 17th June, 1982, He discussed different aspects of flood
studies for Narmada basin.

9. Dr. Edwin Ted Engman, Chief, USDA Hydrology Lab., Maryland, USA, visited the
Institute on 28th Aug., 1982. He was apprised of the progress and programme of
the research activities of the Institute. He gave useful suggestions regarding research
in the area of watershed modelling.

3. A ten member scientific delegation under protocol agreement of Govt. of India and
USSR visited the Institute on T7th Jan., 1983. They discussed and exchanged views
on hydrological research activities, par.icularly hydraulics and hydrological studies
on large canal systems.

4, A twelve member delegation of second meeting of ARCCOH visited the Institute on
13th Jan. 1983. They were apprised of the Institute's research activities and future
programmes.

PARTICIPATION IN SEMINARS /| SYMPOSIA /| COURSES

The details of participation in Seminars /| Symposia and courses during the year
under report by scientists of the Institute are given in Appendix VI.

PUBLICATIONS

During the year under report a number of papars have been published by Director,
and scientists in various professional journals as well as in proceedings of seminars, sym-
posia. A list of papers published/presanted is given in Appendix VII.

ACCOUNTS & FINANCE

The Govt. of India, Ministry of Irrigation provided as grant-in-aid an amount of
Rs. 25.00 lakhs to the NIH during the year under review. The actual expenditure for the
year 1982-83 was of the order of Rs. 22.93 lakhs. The provision of Rs. 38.00 lakhs has
been made in the budget estimate for the year 1983-84. The audited statement of accounts
for the year 1982-83 consisting of receipts and payments of accounts, income and exden-
diture account and the balance sheet as at 31st March' 83 duly certified by the auditors
M/s Thakur Vaidyanath Aiyar and Co, New Delhi is given at Appendix Vil
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CONSIDERATION AND APPROVAL OF ANNUAL REPORT OF NIH BY
GOVERNING BODY

As required under Rule 14 of the Rules and Regulations of NIH, the Annual Report
of proceedings of the NIH Society and all works undertaken during the year, have to be
prepared by the Director and approved by the Governing Body for the information of the
members of the Society and the audited accounts of the Society alongwith the auditors’
report thereon have to be placed before the Society at its Annual General Meeting and
also on the Table of the Houses of Parliament.

The Annual Report of NIH for the year 1982-83 and the auditors' report by
M/s Thakur vaidyanath Aiyar & Co., New Delhi including the receipt and payment account,
income and expenditure account and the balance sheet as on 31st March 1983 were placed
before 18th meeting of the Governing Body held on 7th Oct 1983 at Shram shakti Bhavan,

New Delhi (as agenda item No 18.4).

The Governing Body in it’s 18th meeting held on Tth October, 1983 approved the
Annual Report for 1982-83 as submitted by the Director, NIH for placing before the
Society and also on the Table of the Houses of Parliament.
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NOTE: —The Governing Body in its 15th meeting held on 1410 82 has recommended the inclusicn
of a representative of the Department of Science and Technology in the Technical Advisory
Committee of N.| H. and he is being invited as a special invitee pending approval of change
of constitution of TAC by NIH Society.

TERMS OF REFERENCE OF TECHNICAL ADVISORY COMMITTEE
The Technical Advisory Committee will interalia be responsible for :
i) technical scrutiny of the research programme of the Institute and recommending priorities;

ii) carrying out technical scrutiny of the individual schemes drawn up by the National Institute of
Hydrology for inclusion in the Annual/Five Year Plan/External assistance;

iii) examine the expansion proposals of the Institute;

iv) perform any other functions as may be assigned to it by the Governing Body.
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Dr. S. Ramaseshan

Director (Hydrology II)
(i) Chief Engineer, Patna

(ii) Chief Engineer, Hyderabad.
Spacial Officer, Hydrology, WRDO

Dr. S M. Seth, Scientist ‘F’

MEMBER-SECRETARY

Scientist In-charge, National Institute
of Hydrelogy, Roorkee.

(i) Sh. B. Datta, Scientist-C
(ii) Sh. M. Perumal, Scientist-B

Il. WATER BALANCE OF RIVER BASINS

CHAIRMAN
Director

National Institute of Hydrology, Roorkee

MEMBERS

Nominee of Central Water Commission,
New Delhi

Nominee of Central Ground Water Board,
New Delhi

Nominee of India Meteorological Department,
New Delhi

Nominee of Water Technology Centre,
New Delhi

( ix )

Dr. S. Ramaseshan

Director, NWP

Chief Engineer,
Ministry of lrrigation
Deputy Director-General
Meteorology
(Hydrometeorology)
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Nominee of Planning Commission,

Govt. of India

New Delhi

Nominee of Chief Engineer

Govt. of Gujarat, Gandhinagar

Nominee of Director

UP Irrigation Research Institute, Roorkee

Dr. G C. Mishra

School of Hydrology,
University of Roorkee, Roorkee
(On deputation to NIH

since 17th Sept. 1982)

Dr. B, P. Singh,

Professor, Physics Department,
University of Roorkee, Roorkee
Divisional Head,

National Institute of Hydrology, Roorkee

MEMBER-SECRETARY

Scientist In-charge
National Institute of Hydrology, Roorkee

Joint Adviser/
Deputy Adviser (I & CAD)

Research Officer (Groundwater)

Dr. S. M. Seth
Scientist ‘F’

Shri A. K. Bhar
Scientlst ‘C’

1. WATERSHED MODELS INCLUDING THOSE FOR SNOWFED BASINS AND

BASINS WITH LIMITED DATA

CHAIRMAN

Director,
National Institute of Hydrology, Roorkee

MEMBERS

Nominee of Central Water Commission,
New Delhi

Nominee of Chief Engineer (I}
Govt. of Maharashtra, Bombay

Nominee of Central Water and

Power Research Station, Pune

Nominee of Bhakra Beas Management Board,
Chandigarh.

Director,
Central Soil Water Conservation
Research and Training Institute, Dehradun

( X

Dr. S. Ramaseshan

Dr. P. R. Rao
Sr Hydrologist

Sh. V.G Washimkar
Executive Engineer,
W. R. Division, Amravati

Dr. K. S. Rajagopalan,
Sr. Research Officar

Executive Engineer, Hydrology
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Dr. P. B. S. Sarma.

Senior Scientist (Hydrology)

Water Technology Centre, IARI, New Delhi

Dr B. S. Mathur,

School of Hydrology

University of Roorkee, Roorkee

Divisional Head, Dr. S. M. Seth,
National Institute of Hydrology, Roorkee Scientist ‘F’

MEMBER-SECRETARY

Sh. B. Datta,

Scientist In-charge,
Scientist ‘C’

National Insiitute of Hydrology, Roorkee.

IV. METHOD OF OPERATION OF A SYSTEM OF RESERVOIRS TAKING INTO
CONSIDERATION THE EFFECT OF IRRIGATION, FLOOD CONTROL AND

POWER GENERATION
CHAIRMAN
Dr. S. Ramassshan

Director,
National Institute of Hydrology, Roorkee

MEMBERS

Shri A. D. Mohile

Nominee of Central Water Commission,
Sr. System Planner (GBWS)

New Delhi

Nominee of Central Electricity Authority, Director,

New Delhi. Hydroelectrie (Planning)
Directorate

Nominee of Bhakra Beas Management Board, Member (lrrigation)

Chandigarh.

Nominee of Damodar Valley Corporation, Chief Engineer (Civil)

Calcutta-700 027

Dr. A. Sunder

Indian Institute of Science,
Bangalore-560 027

Dr. G. N. Yoganarasimhan
W. R. D. T. C., University of Roorkee,

Roorkee.
Divisional Head Dr. S. M. Seth,
National Institute of Hydrology, Roorkee. Scientist ‘F’

(e Xie)



MEMBER-SECRETARY

9. Scientist In-charge
National Institute of Hydrology, Roorkee

Shri S. R. B. Dhason,
Scientist ‘B’

V. EVOLUTION OF MATHEMATICAL MODELS FOR STORM PREC!PiTATION FOR FLOOD

ESTIMATION

CHAIRMAN
1. Director, Dr. S Ramaseshan
National Institute of Hydrology, Roorkee
MEMBERS
2. Nominee of Central Water Commission, Director
New Delhi. (Hydrology 1)
3. Nominee of India Meteorological Department, Dy. Director-General of
New Delhi. Meteorology
(Hydrometeorology)
4. Nominee of Indian Institute of Dr. O. N. Dhar
Tropical Meteorology, Asstt. Director
Pune (Hydrometeorology)
B. Dr. Subhash Chander
Professor,
Indian Institute of Technology,
New Delhi.
6. Nominee of Research, Design & Standards Organisation, Joint Director
Ministry of Railway, Lucknow. (B &F)
7. Divisional Head Dr. S. M. Seth,
National Institute of Hydrology, Roorkee. Scientist ‘F’
MEMBER-SECRETARY
8. Scientist In-charge, Shri K.S. Ramasastri

1.

VI. (A) EVOLUTION

National Institute of Hydrology, Roorkee.

AND CONTROL - SMALL CATCHMENTS

CHAIRMAN

Director,
National Instituie of Hydrology, F.oorkee

MEMBERS

2. Nominee of Central Water Commiscion,

New Delhi.

( xi )

Scientist ‘C’

OF METHODOLOGIES FOR FLOOD ESTIMATION, FORECASTING

Dr. S. Ramaseshan

Director (Hydrology)
Small Catchments



3. Nominee of India Meteorological
Department,
New Delhi.
4. Nominee of Research, Design and Standards Organisation,
Ministry of Railways, Lucknow.
5. Nominee of Forest Research Institute,
Dehradun.

6. Dr. Subhash Chander,
Professor in Civil Engineering
Indian Institute of Technology,
Delhi.
7. Dr.R. J. Garde,
Professor in Civil Engineering,
University of Roorkee,
Roorkee.
8 Divisional Head,
National Institute of Hydrology, Roorkee.

MEMBER SECRETARY

9. Scientist In-charge,
National Institute of Hydrology, Roorkee

Dy Director-General
Meteorology
(Hydrometeorology)
Joint Director,Research
(B & F)

Shri B. i{. Subbarao
Officer In-charge

Forest Influences Branch

Dr. S. M. Seth,
Scientist ‘F’

Sh. M. Perumal,
Scientist ‘B’

VI. (b) EVOLUTION OF METHODOLOGIES FOR FLOOD ESTIMATION, FORECASTING

AND CONTROL - LARGE CATCHMENTS

CHAIRMAN

1. Director,
National Institute of Hydrology, Rcorkae.

MEMBERS

2 Nominee of Central Water Commission,
New Delhi.

3. Nominee of Brahmputra Flood Control Commission,

Gauhati-3

4. Nominee of Ganga Flood Control Commission,
Patna.

5. Nominee of India Meteorological Department,
New Delhi.

6. Nominee of Chief Engineer (Irrigation),
Patna.

( xiii )

Dr. S. Ramaseshan

Dy. Director, Flood
Forcasting (Planning
and Development)

Dy. Director-General of
Meteorology (Hydro-
meteorology)

Chief Engineer
(lrrigation)
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Dr. Subhash Chander,

Professor in Civil Engineering,

Indian Institute of Technology, Delhi.
Dr. R. J. Garde,

Professor in Civil Engineering,
University of Roorkee, Roorkee.

Divisional Head, Dr. S, M. Seth
National Institute of Hydrology, Scientist ‘F’
Roorkee

MEMBER - SECRETARIES

Scientist In-charge, Sh. A. B. Palaniappan

National Institute of Hydrology, Scientist ‘B’ and

Roorkee. Sh. M. Perumal
Scientist ‘B’

Vil. METHODOLOGY FOR GROUNDWATER ESTIMATION AND DEVELOPMENT

CHAIRMAN
Director, National Institute of Hydrology, Dr. S. Ramaseshan
Roorkee.

MEMBERS

Nominee of Central Groundwater Board, Chief Hydrologist
New Delhi. CGWB
Nominee of Engineer-in-Chief, Director, Water Resources
Punjab Irrigation Department, Directorate
Chandigarh.

Nominee of Engineer-in-Chief,
U. P. Ilrrigation Department,
Lucknow.

Dr. V. Lakshminarayana,
Professor in Civil Engineering,
Indian Institute of Technology,
Kanpur.

Dr. B B S. Singhal,
Professor,

Department of Earth Sciences,
University of Roorkee, Roorkee.
Dr. A. S. Chawla,

Professor,

WRDTC,

University of Roorkee, Roorkee.

( xivi )




4 8. Chief Engineer,
Andhra Pradesh lrrigation Department
Hyderabad.
9 Divisional Head, National Institute of Dr. S M. Seth, Scientist ‘F’
Hydrology, Roorkee.

’

MEMBER-SECRETARY

10. Scientist In-charge, National Institute Shri. A K. Bhar, Scientist-‘C’
of Hydrology, Roorkes.
»
VIIl. STUDY OF EXTREME STORMS AND FLOODS, AND THEIR IMPLICATIONS
. IN HYDROLOGIC SYNTHESIS
CHAIRMAN
1. Director, Dr. S. Ramaseshan
National Institute of Hydrology, Roorkee
MEMBERS
2. Nominee of Central Water Commission, Director, Hydrology - |
New Delhi.
3. Nominee of India Meteorological Department, Dy. Director-General of
New Delhi. Meteorology
(Hydrometeorology)
4. Nominee of Indian Institute of Dr. O. N. Dhar
Tropical Meteorology, Asstt. Director
Pune. (Hydrometeorology)
5. Nominee of Chief Engineer, Shri J. F. Mistry.
Gujarat Irrigation Department, Chief Engineer (IP)
Gandhinagar.
) 6. Dr. Satish Chandra, Professor in Hydrology,
University of Roorkee,
Roorkee.
3 7. Divisional Head, Dr. S. M. Seth,
National Institute of Hydrology, Roorkee. Scientist ‘F
‘ MEMBER-SECRETARY
8. Scientist !n-charge, Shri K. S. Ramasastri
-y National Institute of Hydrology, Roorkee Scientist ‘C’

( xv )



APPENDIX V (b)

THE FOLLOWING IS THE LIST OF MEETINGS OF THE WORKING GROUPS HELD

DURING YEAR 1682-83.

Sl. Name of the Working Group Date of Meeting
No.
1. Hydrologic analysis of streamflows in a basin. 16-4-1982
2, Method of operation of a system of reservoirs 3-8-1982
3. Evolution of mathematical models for storm precipitation

for flood estimation. 3-6-1982
4. Methodology for ground water estimation and development. 19-4-1982
5, Study of extreme storms and extreme floods and their

implications in hydrologic synthesis. 21-6-1982

( xvi)




APPENDIX - VI

SYMPOSIA, SEMINAR ETC. ATTENDED BY THE SCIENTISTS

T 1. Dr. SM. Seth, Dr. G.C. Mishra, and Mr. B.Dutta attended the International
Symposium on ''Hydrological Aspects of Mountaineous Watersheds', held at
School of Hydrology, University of Roorkee, Roorkee, during 4-6 November, 1982,

Dr. S.M. Seth was General Reporter for the session on Hydrological Modelling.

( xvii )
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APPENDIX-YII

PUBLICATIONS OF NATIONAL INSTITUTE OF HYDROLOGY

Ramaseshan S., 1982. Disaster prevention and mitigation-A review, National Semi-
nar on Quakes, Floods and Cyclones, GERI, Vadodara.

Seth S.M., and Datta B., 1982. Flood flow Frequency Analysis-comparative study of
different apprcaches. Proceedings of the International Symposium on Hydrologic
Aspects of Mountainous Watersheds, Roorkee

Seth S.M, and Mihayo J.M., 1982. Statistical analysis of daily flow series of Ram-
ganga river at Kalagarh. Proceedings of the International Symposium on Hydrologic
Aspects of Mountainous Watersheds, Roorkee.

Datta B., and Mishra G.C., 1982. Verification of Horton-lzzard model of overland
flow. Proceedings of the International Symposium on Hydrological Aspects of
Mountainous Watersheds, Roorkee.

Mishra G.C., Seethapathi P.V., and Chachadi A.G., 1983. Distribution of the seepage
loss from a canal in an aquifer of large depth. Published in Proceeding of Seminar
on Assessment, Development and Management of Ground Water Resources, New
Delhi, India. 1983.

Seethapathi P.V., 1983. Finite element solutions in fully and partially screened wells
with storage in confined aquifers. Published in Proceeding of Seminar on Assess-
ment, Development and Management of Ground Water Resources, New Delhi
India, 19883.

Chachadi, A.G. and Mahapatra, D.K. 1982. Use of principal component analysis in
hydrochemical interpretations—an example. Proceedings of the Seminar on Hydrolo-
gical investigation during the last 25 years in India, Waltair,

Chachadi, A.G. and Singhal D.C., 1982, Study of groundwater quality around Sohna
District Gurgaon, Haryana. Proceedings of the Seminar on Hydrological investiga-
tions during the last 25 years in India, Waltair.

Seethapathi P.V., 1983. Management of Ground Water Resources. Published in
Proceeding of Seminar on Assessment, Development and Management of Ground

Water Resources, New Delhi, India, 1983.

Seth:; S.M,, 1983,. Modelling of daily snow melt runoff during pre-monsoon months
for Beas Basin upto Mahali, First National Symposium on seasonal snow cover, Delhi.

( xviii )



APPENDIX-VIII

THAKUR VAIDYANATH AIYAR & CO.
CHARTERED ACCOUNTANTS

Auditors Report to the Member of
National Institute of Hydrology, Roorkee

We have audited the attached balance sheet and the Income and Expenditure
Account of the National Institute of Hydrology as on 81st March, 1983 and report that we
have obtained all the information and explanalions which to the best of our knowledge
and belief were necessary for the purpose of our Audit and that in our opinion and to the
best of our information and according to the explanations given to us the accounts give a
true and fair view :

1. In case of the Balance Sheet, the state of affairs of the Institute as on 31st March,
1983, and

9. In case of Income and Expenditure Account of the deficit for the year ended on
that date.

Sd/-

Chartered Accountants

- Dated : 29-7-83

( xix )



THAKUR VAIDYA NATH AIYAR & CO,
CHARTERED ACCOUNTANTS

UTILISATION CERTIFICATE

Certified that the National Institute of Hydrology, Roorkee has incurred a sum of Rs.
22,983,184.76 (Rupees twenty twq lacs ninety three thousand one hundred eighty four and paise
seventy six only) during the financial year 1982-83 out of which a sum of Rs. 5,18,639.47
(Rupees Five lacs eighteen thousand six hundred thirty nine and paise forty seven only)
is on acquisition of fixed and other assets and Rs. 17,74,545.29 (Rupees seventeen lacs
seventy four thousand five hundred forty five and paise Twenty nine only) on revenue
expenditure against the grant-in-aid of Rs. Rs. 25,00,000/- (Rupees twenty five lacs only)
given to the Director, National Institute of Hydrology, Roorkee and the same has been
verified with reference to the account records maintained by the Institute and has been
found to be correct.

Sd/- (R R Agarwal) Sd/- (S M Seth) Sd/- ( Illigible )
Finance Officer Director Chartered Accountants

Dated : 29th July, 1983

(SEAL)



THAKUR VAIDYA NATH AIYAR & Co.
CHARTERED ACCOUNTANTS

July 29, 1983

The Chairman,

Governing Body

National Institute of Hydrology
University of Roorkee Campus
ROORKEE (U.P.)

Dear Sir,

Sub : Audit of Accounts of National Institute of Hydrology for the year
ended 31st March, 1983

We have completed the audit of the accounts of National Institute of Hydrology for
the year ended 31st March. 1283 and are enclosing herewith 4 copies of the Balance Sheet
as at 31st March, 1983. Income and Expenditure Account and Receipts and Payments
Account for the year ended on that date. One copy of the acccounts may he returned to
us for our record after the same has been approvad by the Governing Body.

Our observations on the accounts are details as below :

WORKING RESULTS

During the year under audit, the net revenue expenditure incurred by the Institute
Works out to Rs. 16,95,677.94 as against Rs 9,32,931.13 in the previous year. The
net revenue expenditure excluding depreciation has been shown as a deduction in
the Balance Sheet from the Grant-in-aid received from Govt. of India, Ministry of
Irrigation, New Delhi,

ASSET FUND ACCOUNT

A sum of Rs. 5,18,639.47 has been transferred to ‘Asse! Fund Account’ from ‘Grant-
in-Aid". Account being cost of acquisition of Fixed and other Assets durind the
year under audit. The details are as under :



Amount

1. Increase in Fixed Assets (+) 4,33,525.45
2. Inccrease in Building work-in-progress (+) 1,00,000.00
3. Decrease in advances (—) 44,973.90
4. Increase in deposits (+) 25,110.00
5. Increase in due from others (+) 11,074.10
6. Decrease in prepaid expenses (=) 6,096.18

Total Rs, 5,1 8,63-9—.4—7-

The same may be approved by the Governing Body.

TRANSFER DEED OF LAND

As mentioned in previous years’ audit reports, the transfer deed of land measuring
6.5 acres on which administrative building of the Institute is being constructed has
not yet been executed. We have been given to understand that the delay in execution
of transfer deed is due to some mis-understanding over the ownership of land, How
ever, the matter is being taken up with appropriate authorities, This may be got
expedited.

ADDITIONS TO FIXED ASSETS

During the year under audit, a sum of Rs. 4,33,525.45 has been Spent on additions
to various fixed assets as given in Schedule-A forming part of the accounts, These

may be approved,
DEPRECIATION

As par the policy of the Government, depreciation on fixed assets is not allowed as
expenditure for the utilisation of the Grant-in-aid, since the cost of fixed assets are
financed by them fully. Consequently, depreciation total upto 31-3-1982 amounting
to Rs. 66,238.49 has bheen written back and added to respective fixed assets. No
depreciation has been provided for the vyear 1882-83. The treatment may be

approved.

BUILDING WORK IN PROGRESS

A sum of Rs, 17,79,928.78 has been spent as at 31st March, 1982, on the cons-
truction of the administrative building of the Institute, The details are as under .




1. Advance to University of Roorkee and others 11,57,240.00
2. Cost of Cement and Steel 5,426 8.78
3. Further advance to University of Roorkec 1,00,000.00

Total (Rs)) 1{ 7,79,928.78

7. ADVANCES TO UNIVERSITY OF ROORKEE & OTHERS

A sum of Rs, 7,48,819.58 is outstanding as at 37st March, 1983. The details of
of the aforesaid'outstanding are given in Schedule-B forming part of the accounts,
The detailed observations are as under ;

a) Advance for 60KW Power Supply (Rs. 55,168.00)

b) Advance for wiring between UPS & Battery— Rs, 1,980.00

c) Advance for internal electrification work for computer system-Rs, 20,000

We have been told that the works are already over. Bills may be recejveq ang
adjusted as per earliest,

d) Advance to UPSEB-Rs. 4,95 454/ -
A sum of Rs. 4,95,454/-has been given as advance to Uttar Pradesh State Electri-

work is expected to commence in the month of August, 1983,
e) Advance for Franking Machine-Rs. 5270.18

A proforma invoice for the Supply of franking machine amounting to Rs, 5,270.18
was received in the month of March, 1982, Inspite of supplier's assurance to supply

itin March, 1983, no supply is received till 25.7.1983. The matter may pe be got
expedited.

f) Advance for construction of Tube well-Rs, 1,20,000/-

A contract was given to Central Ground Water Board, Ambala for constructlion of
tube:well in May-dunP, 1982. We have been told that the tochnical aspects in
respect of it are already complete. Final Bills have not been submitted gs vet,
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DUE FROM DGS & D & OTHER (Rs. 11,739.10)
The details are as under :

A Matador Van was purchased amounting to Rs. 78,973.90 out of an advance of
Rs. 90,000;-, thus leaving a balance of the above said amount. Sincere efforts must
be taken to recover this amount as per earliest.

A sum of Rs. 713/-is recoverble from University of Roorkee on account of white
washing advance and urinals which my be adjusted as per earliest.

LOCAL COST OF UNDP PROJECT - Rs. 4,52, 815.50

This includes an expenditure of Rs. 1,66,908.20 on account of maintenance
and warrantly Rs. 1,75000 on installation and a sum of Rs. 1,10,907.30
on modification, minor repairs and air-conditioning of the old building
of the Institute to make the computer system VAX-i11/780 procured
under UNDP Project put to use without delay. Owing to the reason that the old
building is a rented one and the Unlversity of Roorkee has asked the Institute to
vacate it by December, 1983, the expenditure of Rs. 2,85 907.30 on modification,
miner repairs, air-conditioning and installation also becomes temporary for which
partial benefit is going to accrue in future. On this consideration, the amount of
Rs. 4,52,815,50 has been booked as an expenditure in this year’s accounts. The
treatment my be approved.

ADDITIONS TO COMPUTER MACHINERY - (Rs. 1,73,600/-)

A computer system VAX-11/780 has been given to the Institute under ‘United
Nations Development Programme' frae of cost. As a result thereof only the cost
of acquisition of 3 Packaged units of air-conditioning and its parts amounting to
Rs. 1,73,600/-has been capitalised. This my be approved.

CONSULTANCY ASSIGNMENTS
1. WAPCOS Project

The Institute had been entrusted to take up U.P.composite irrigation Project (Mode-
rnisation of Upper Ganga Canal) for water and Power Consultancy services, New
Delhi in 1978-80. During the year under audit, the Institute had completed the
assignment and submitted a final bill of Rs. 3,77,199.81. Out of this, Rs. 2,50,000/—
have already been received, thus leaving asum of Rs. 1,27,199.81 as recoverable.

2. NARMADA Praject

The expenditure on this project for the year is Rs. 83,048.34 No receipt is there
for the year. For both the projects, receipts have been accounted for on cash basis.




4 12, NIH CPF ACCOUNT -Rs. 70,642.55

This represents employees' contributlon to the Contributory Provident Fund and

interest credited thereon. We under stand that further action to deposit the

Institute's Contribution is in progress.

In the end, we wish to place on record our thanks to the office bearers for the
co-operation extended to us during the course of our audit.

»
Yours faithfully,
5 Sdj-
Chartered Accountants
g



"PIuoy L6°TSIN0SE Ly 6£981S ofe pie-ui-juels 81°086SCIT
wol} pallajsuel] : ppy
O_..QMB—._‘ S0 PuB OOW@@ Omm_mhwmﬂ ieaf m30_>mZQ. wo.} Nmmmmﬂow
42 50g-Unleng piemio} jybnoig souejeg
00061911 (pexauue 0o'08¢ L6 INNODJY ANN4 L3SSY
J 8jnpayog I6°L0LBEL
180 Sylisjisodeg 0S°06€VT0T  T'LIEKITC +6'LLIS69T Ik oy £5°€16£96
00°$991 sesusdx3 piedeld 81°9.LL 10} OWOOUI J8A0 811 (—)
8¢ 6188 (Pexauue Qp €6 LE6L -ipuadxa Jo ss89%xd
g a|npaysg ayj j@aw 0} 9/ ain}
led sy) sisyjo -jpuadx3y ® awoouj|
® 99)100Yy J0 A}Is 0} paiisjsuel] (g
J3AIUN 0} adueApY LY'6£981S 81°'0865CIC
SH3IHLO ® SIONVAQAY 9/¥ pung jessy o} (=)
pelisjsurl) sjesse
8L8266LLT  00°000001 8L'8T66LI1 J10}0 pue paxy 4o
MisioAlun esy uoyisinboe jo 150D (B : ss8n
T e 16°L0L8ETS 29°109878€
8L'8C66.L91 00°00000SZ  14leQ map ‘uonebiL 00°00000€€
e = 0 Aysjuly ‘eipug jo
2l ded sy "JA0S) WOJ) paAledey * PPY
SS3490¥d NI 16°L0L8EL leaf snolaesd wouy 79 1098TS
MHOM 9NIaTINg piemio} jybnoiq aouejeg
(pexauue y IH13d M3N
9 19T6P8  eInpeyog ued sy) z9°L6vepe ‘NOILVOI¥YI 40 ALSINIW
(LSOD 1V) 'VIONI 40 "LAO9
S13SSV aaxid WO¥4 dIV NI LNVYD
e 78-€-1¢ Sy c8-€-1€
WUy S13SSvV je sy UAoUIY: S3ILIgvIT je sy

€861 ‘ydieip ISLE 1@ SE }aaysg souejeg
aayJooy ‘ABojolpAH Jo awmnsu| [euonep

SJURJUNODDY paldjeyd)
0D % JeA1y yjeueipleA Inyeyl




l

JIMYOONU HIN FINHOOY-HIN SjuUBjUNGIDY paislieyd €861 ‘6T AInp : pajeq
10108110 190140 edueuly -/PS "T0001T-1yle@ meN
-/pS -/PS 1991100 PUNO} puB Paujwex3 'Biepy |efeq usea-7g
8jep usA® jo jiodey ino o) }asigng 1v3s
CT8PL'9L'9Y 'sy V.10l Ly'8S9bE’E  TT'8YLILIY 'sy Tv.LOL Ly'859¥€8¢€
06'vLLYL (Peyoene  90'188C8
, .a, @Inpaydg Jed sy)
| S3ISN3IdX3 ¥04 Alliavii
| ieafk ay) Bupnp
0€°18L 0L'9€T/ opew saduejjiway : ssa7 —
00'¥C6L
00'0L8Y eaf 8yl  00S0E
Bulinp seafojdwa wouj
SpEeW S3119A029Y : PPV
00'¥S0E jeays
aouejeq jse| Jed se aouejeg —
. 00
S1°TTE6S . 8OO goczenic JWIHOS FONVY
jueg seasienQ uelpul -NSNI dNOY¥9 44VLS HIN
Yiim junoddy jueg SC THO0L leak ay) Bunnp
SOyAES LM SoUelEg 0S'61SE  OPEW S[EMRIPUIM : S587 —
GL'L6FE60] eay100y ‘BIPUl  16°0£0988 G0'T9PYL
40 jueg 9JelS yjim 00°L6S  1eek 8y} Buunp
Junodoy Yueg sbuireg pejipeld jsaleju| ‘g 00°6¢99
yim eouejeg SO'€9¢Ly 1eak ay) Buunp uolinguy  Q0'LESIT
00°000€ spesH |euoisiAlq -u0d s@afo|dw3 ‘[ : PPV
ypm jseldw) 00°00ST 00'C0STT Jeek snojaald woly
0€'$7081 puey-ui-ysed 0S°+9CT plemio} “r_mjohn aojuejeg
SIONVIVE INNODOV aNN4d 1N3d
M¥NVE ANV HSVO -IAOdd AHOLNEIYLINOD
‘SH 28¢ e - ¢8-c-le
AINNONY S13SSV 1v SV INNOWY s3Lavin le sy
obed snoiaaid woi} ‘pju0d
P v i ) .




FINHOOYHIN JAINHOOYHIN Sju”juNoddYy palsliey)d €861 ‘6T AInp : peleq
1032311 18014 @duBUl4 -Ipg 1v3s
-IPS -/PS }081100 punoj pue paujwexy 20001 L-1yle@ meN
ajep uaAs jo jloday Ino 0y 1o8lgng ‘Biep leAeq ueeQ-gla
al'09L908F s ; =
47v1iol £6°9658601 210919081 Sy TV.LOL £6'9658601
00°L6SY pun4 juepiAoid
Aiojnguiuod uo isasdiul  (00'599
y£'870£8 1eloid epewseN uo einjipuadxl Ly viyvy
2G'69€31 108loid SODdVYM uo ainyipuadx3  96°218901
— uoyjeidaida@ (v'2860¢€
09°85003 $9]ep1puod 0} "Y'l —
GL'O8¥% L] s|eaipoliad » siadedsmeN 99°806S¢€
00°0SL€3 sebieyp Aouejnsuod 000001
G1'88687% sasuadxj snosue||@dsi|N V¥ L6ECS
GL'61€33 sesuadx3 juawasiPdApy (0 1926
06°0595 sosuadx3j Aje}ldsoHy 681808
00°061¢€ sa|pisqng/pie-ui-jueie  00°00i€L
b6110G60L Jeok oy o) ainypusdxe  ©o £H6EIE 0€'23ele sesuadx3 Ea,_:ou £v'12619
R Ry . G'G1835Y dann o “mo%_wmm_
05°G18238 ==
-ul-juesb woi} paila
4 Fra Ol 00°€083 00'€08 sesuadx3 J8yi0 00°002
: oae g 00°0003 seed JIPnY  00°000C
6¥'8€299 _x q uajlM uopeldaldeq — s10}ipny 0} sjuswied
— J8foid SODdVM uo sidiedey 00000001 GL'L8Y0L sweibaja] @ abeisod 0l LE€68
90'Gz1aY Kisuones @ Bunulld L1 9000€
91'86Ly sid|ooay SNOOUBIIBISIN 1" 40¥) Sh'817L6 sosuadx3 20140  §2'6€3EL
£6°6h¥5¢8 sjisoda( 6£'382£¢ 05°2L8LY aouekaaruoD » Bujjjeael]l G9°189%¢€
sbuiaeg uo jsaueju] L6°10€906 $90UBMO|lY % sabep ‘sslRIeS  GG'LG6619
'Sy Iea A 'Sy e A
junowy ewoou| snolasld junowy/ ainypuadxy snoireld
€861 ‘yorew ESW pepug ileaj ey) 104 junoddy ainjipuadxy pue swodu|
aayJooy ‘ABojoupAy jo anyisuj [euonep
i # 2



"PJuo)

00000'8 yisoded LAO =
00°0£8°0C sjisodaQ 18410 R
— soiedg ® sa101g  09°GLS'T
oF ¥¥S'v1 juswdinb3 % A1euiyory  $9'60L°0S T SOOUBAPY JO A18A098Y 00'LPE'T
06'059'S AyiendsoH  $8'180'G 91'86LY sjdiedey snoaue(postiy 10 T’
09°850°0T sejepipued 0] "Y'L = v S3I01YdA JO BSBYD GG 6L LS
00°0€I'E $9Ipisgng @ ple-ul-jueis 00°001°€1 =ind 10} 80uRAPY }O punjey
000SL'€T e84 Aourynsuo) 0070001 GS'EPS'EP A1anodey pungjuspiroid HeIS  00°LES'IT
GL'88¢'8C sasuadx3 snoaue|asiyy PP L6ETT — ‘A18n008y 8wayog 00'vSO'E
SL6leTT JuswesiyeApY  00°19C'6 soueinsu| dnoig yeis
CL'OSF'LT s|ealpoiied B sibuinop 99'806'SE 00°6€8'0 "92IN0S JB pajonpap —
0T LZZ'66 syoog A1eiq] 01'T8L'TS Xe}-swoou| o A1sA0osy
17619y juswdinby 8010  16°65L'8] 00°8T1 ‘fyou3013 pue sejepy  LO'ISI
YL L06'61 ainixi4 p ainjuing  00'106'F ‘Jusy asnoH jo sa1i9A008Y
60'8SL'ST sesuadxg Joindwod  HE'EE6'SS = 12loid SODdYM  00°000'00°T
00°€08'C 00°€08 sesuadx3 JayiQ 00°00C woi} 98} Aoueynsuo)
00°000'C 994 JIPNY  00°000°C €6°hb'6E  susodeq sBuines uo 1sausjU| LTSI EE
s10}Ipny 0} juswhed 00°000°00'sT ‘Iyle@ meN ‘vonebiil  00°000'00€E
gL 18b'0l sweifele] ® abejsod 0]'1€6'8 }0 Auswly ‘eipuj jo ‘jno09
00'sTl'ch Aisuoneig » Bunuid  £1°900'0€ Wwoll pPaAlsdal ple-ul-juels
0L'993'2 owayog 00°005'T  SPeaH leuoisiAlg Yyiim jsasdw|  00°000'T
soueinsu| dnoig uo punjey — 00°LE]’IT "99)100Yy “Yueyg sBISIAAQ —
6L°108'08 sosuedx3 92O  0€'€8T'€9 uelpuj yym yisodeq sbulreg
0S'PLL T eoueksAuo) B BuljjsA_Il  G9 989°TE 16°0€0'98'8 99y100Yy ‘Blpu| jO Yueg ST'6IE'96'S
SH'€20's0’6 saoueMollY [5°609°98'G 81818 yum jisodeq sbuireg
® sebep\ ‘saliejeg 05'+92'C puey-ui-ysed T68TL'E
Al SAONVIVE MNVE ANV HSVO
SY SININAVd ded A 'Sy S1di3oay B9\
junowy snoiAalg junowy SNOIAS.I
£861 ‘Ydiey }S|E papug 1eajp 9y 104 junodoy sjuswied pue sjdisdey
aaylooy ‘ABojoipAY jo ajninsuj jeuonep mwuﬁummﬂw&%_@w_wwﬂﬁw
v 4 > <> X .



@9)100y~-HIN 98)1004-HIN SjuBjUNOddY PpsjIaliRYD €861 INP 67 Paleqd
10308110 182110 edueUly '/PS vas ‘T0001T-1ule@ meN
-/pS -/ps }091102 puno} ‘Baepy [eARQ URRQ-ZIT

pue paulwexy ‘8jep uaae
jo j10da) 1no o} 123lgng

—— — et A e e e B _———— - ——— —— —— ——

€9'7LT'90'sE 'sy [ejoL 61'016'0C'T¥ §9'TLT'90'se 61°016'07'1¥

S1°7TE'6S 99100y
jueg SBasIeAQ uelpu|

yim yisodeq sbuires 00°L€8'1C

GL'L6V'€6'0] @94400y ‘eIPU| jO Yueg 8jelS
yum sysodeq sbuires 16'0£098'S

00'000'€ speay
JeuoisiAld Yitm 3saadw)  00°00ST
0€YT0'CT Puey-ul-ysed QS +9CT

seoue|eg yueg pue yse)
- [991S ® juswe) 40 }s0) 05°'885'06'C
00°061'8t'Y S181j10 PUB 89%100Y
JO AJisiaAlun ©0) 8dueApY  8H'SPOCTH LI
07'806'I¥'€ 309l0id JANN 40 3502 [0 -

9€'9¥L'6€ eouruajulely ® siledsy 00708
SLY8T'vI j08loid SOIdVYM VYT TI9SI'I
€6'6L6'€6 joeloid epeweN 87'HCI'TE
LO'IST SuoljONpap juey
8SNOH 0 2ouejjlway —
'sd SININAVd ABOA ‘SY S1di303y Jeo A
junowyy SNOIARIH ! junowy m:o_>m._n_

ebed snojaeid wouy ‘Puod




¢9'L6Y6FE 95°1936¥8 6¥°'8€299- 6¥'8€299 9G°19¢6¥8 GP'GgSEEY  L1'9ELGLY 'sy [ejol

09 LivPY 00°€6.99 00°LEBL 00°Le8L 00°€6L199 OP'P¥S¥L 09 8¥3aS sjusw
-dinb3 » Lleunoeyy ‘9
€8°2018¢€1 €6'63€LES = = €6'62€LEC 01 Lgc66 £8°2018¢ElL sjoog Aieiqiy g
09°868S 00918281 ov Lige- ov'LiEE 00918281 00°009€LL 009126 Aiouiyoey s9indwod p
8y'e9s1e 0026382} 09 PSLLL- G9'VSLLL 00°264¢8321 06 €L68L oL'8Le6Y ETRIIEY ST
1696289 €G°L39LL1 16°€0S€3 LG°E0GEQ €6°L29LLL 16°L9852 300916 sjuswdinby @210 T
09'%9219 0L°E0VILL 96-G28¢€ |- 96'Gg8¢cl 0L°'E0¥9lLlL pPSCLELY 95°060SL sainxi4 '@ ainjluing  °|
g8'¢t’le €8°¢’LE Jeaf G8-e-1¢ a8l siejnonijed ON
je sy je sy 8y} 104 odn ejoL suonIppy je se }s0) S

£861 'HOMVW IS1€ Lv SV S13SSV a3ixid 40 IINAIHOS
v-2Inpsyog



Schedule - B

ADVANCES TO UNIVERSITY OF ROORKEE AND OTHERS AS ON 31st MARCH, 1983

Sr. Details Amount as at
No. 7 ] 31.3.1983

A-Advancees fo University of Roorkee

1 Advance for 60 KW Power Supply for computer purposes 55,168.00
* 2 Advance for Internal Electrification work for computer purposes 20,000.00
3. Advance for wiring between UPS & Battery 1,980.00

B- Advance to Uttar Pradesh State Electricity Board for Sub-Station 4,95,454.00

C-Advances to Others

a5 Advance to M/s Roneo Vickers for Franking Machine 5270.18
2, Advance to Post Master Roorkee for 4 Telephone Lines 12,600.00
3. Advance to Uttar Pradesh State Electricty Board for temporary

connection charges 11,388.00
4. Advance to E.E.,C.G.W.B., Ambala for Tubewell 1,20,000.00
5 Advance to Survey of India for Maps 176.00
6. Advance to ETTDC Dlehi for Magnetic Tapes 7,688.00
T Advance to M/s M&Co. Electronics for photocopier repair 1,830.40
8. Advance to employees :

1. Travelling expenses 3.000 00

2. Cycle 1,408.00

3. Scooter 10,097.00

4, Festival 2,760.00 17,265.00

a

Total Rs. 7,48,819.58




Schedule . C

4
SCHEDULE OF DEPOSIT AS AT 31.3.1983
Sr- No. Particulars Amount as As at
at 31.3.83 SR
¥ Deposit with University of Roorkee
A for Computer charges 20,000.00 20,000+00
o OYT Deposit 19,160.00 14,820.00
3. Security Deposit for purchase of petrol 1,000.00 1,000.00
4. Fixed Deposit with State Bank of India
for Excise Security purposes 55,500.00 55,£00.00
5. Deposit for Gas Cylinder 350.00 —
6. Deposit with Uttar Pradesh State Electricicy
Board in connection with new building power 12,000.00 —
7, Deposit with UPSEB for Sub-station 8,480.00 —
Total Rs. 1,16,490.00  91,380.00
*
Pt



Schedule-D

SCHEDULE OF LIABILITY FOR EXPENSES AS AT 31-3-83

Sr. No. Particulars Amount as at 31-3-1983 As at 31-3-1982
1. Maintenance of Car 1,565.50 2,911.20
% 2. Rent, Rates & Taxes 240.00 —
3. Telephone expenses 1,646.20 1,312.10
4, Salaries Wages-NIH 60,060.70 42,193.18
i —Narmada 2,111.50 1,767.80
5. Audit Fee 1982-83 2,000.00 2,600.00
6 House Rent outstanding 18.C0 22.58
7. Computer hire charges — 15,956.71
8. Income-tax deducted at source 6,835.00 —
9, Electricity & Water charges —_ 128.49
10, Leave Salary & Pension
Contribution —_ 16,589 00
11. Unpaid Travelling expenses 98.00 -—
Total Rs. 74,774.90 82,881.06
¢

-






