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FPREPACE

Each year the Overseas Devslopment Administration (0DA)
commissions a mumber of ex-post evaluation studies with
two aims in mind; firstly, to assess the effectiveness
of ite aid activities and secondly, to learn lessons

for improving the effectiveness of future aid activities.

This evaluation igs one such study.

Evaluation studies are undertaken by individuals or by
teams especially recruited for their particular knowledge
with regard to the subject under study. Sometimes these
teams will include personnel from ODA (increasingly
teams are a mix of ODA and external persommel).

In all cases the reports and conclusions are attributable
to the authors, who are finally responsible for their
contents, and not to ODA,

Evaluation Unit
Manpover and Evaluation Department
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REFPORT OF AN ODM MISSION TO REVIEW
INDO/BRITISH TECENICAL COOPERATION IN THE HENEWABLE
NATURAL RESOURCES SECTOR

SCOPE AND PURPOS2S OF THIS REPORT
1.  This report records the status of UK Teohnical Cooperation (TC) with the
Government of India (GOI) in the renswable natural rescurces seotor (mMR)

following a second visit to India in May 19768 by a Ministry of Overceas Development
(ODM) Natural Resources team comprising:~

Profeseor A H Bunting, CMG, MSo,D Phil, LLD, FBiol, Professor of Overseas
Agricultural Development, University of Beading,

And from the Ministry of Overseas Development:
Mr J Davie, BSo, MRCVS. Animal Health Adviser

Mr M F Watson, BSo,D T A, Agricultural Adviser.
Ir G D Gwyer, PhD,Dip Ag Econ, BSc, NHatural Resources Economics and

Management Adviser
Mr R O Kiernan, Desk Officer, India: South Asis Department,
dnd for meetings with the Department of Irrigation:
Mr C R Cratchley, MSc, Imstitute of Geological Soiences,
Terms of reference
2, The terms of reference for this mission were:
"In the renewable naturnl resources field

A.  to review the ourrent UK/India technical cooperation projects and
any specific proposals already made for new projects, and

Bs  to make recommendations for future areas of TC, or projeots, in the
light of,

i, India's development needs, and the wish of the GOI and the Indian
bodies and establishments potentially concerned to be involved in TC
with the UK, and

i1, . the capacity of the UK to provide the relevant expertise for suoch



Baockground

3.  Although India has a very large industrial and technological base, an advansed,
well establishel and diverse educational system at all levels, and exports technology
rav materials, sexi-mamufactures and finished goods to many other countries,

notably in the Middle East, some 70-80% of her people still live and work in
agrioulture snd oontribute up to 50% of the oountry's GNP. Almost 48% of these
people in agriculture subsist below the GOI's offioial poverty line (based on a
mtritional requirement of 2400 calories a person a day, source GOI Sixth Plan).

4. It was, therefore, an important part of the miesion's purpaese to encourage
TC requests from the GOI leading to a large and sustained inorease in (DM-
finrnced TC to help the renewable natural resources sector in India. We
wery encouraged in this by the very extensive provision made for this sector in
the GOI's Sixth Plan.

5. This review is an attempt to assess where British expertise might best help
the development of India's renewable natural resources., It is not an attempt

to asoertain vhat the UK might belp direotly to finance with capital aid funds

in this seotor should local cost finance be available, though in gome cases British
expertise might well be deployed with greater effeot if the ODM was in a position
to finance local costs either in further TC activities or to help develop the
results of TC on a larger scale as pilot projects or, eventually, as full

scale developments,

6. Many, if not most, of the possibilities for future technical cooperation
emerge from GOI requests. We regard this in many wvays as the best basis for
collaboration; we are most anxious to avoid any impression of wishing to foist
the ideas of outsiders on to reluctant Indian institutions. Nevertheless,
because of our familiarity with the capacities of UK institutions, we have also
felt able to make our ownproposals not only as regards which UK institutions zight
be used to respond to Indian requests but also with regard to problems and issues
vhere the use of UK institutions might materinlly assist India to formulate new
development proposals. In this connection, we are pleased to report that the
production of a small broohurs of UK expertise in the ENR sector (as recommended
in our March 1978 veport) is well in hand. We expeot it to be awailable by the
end of this year.

7. We are fully awvare and appreciative of the capacity of India's own specialists
and workers to formulate research and implemant developments in the renswable
natural resources field without outside assistance, except perhaps in scme highly
specialised areas. Help in such areas is well represented in the detailed proposals
set out in this report. Because it is, 1in essence, assistance which gselectively
supplemsnts wide-ranging Indian activity, the proposals do not appear as a coherent
integrated technical cooperation programme; rather the programme of cooperation
set out here must be seen against the backoloth of Indin's own efforts and the overal
objeotives of the Government of India in the develorment of renewable natural
resources, rural development and assistance to the poorest groups in the rural
areas, Examples of this kind of cooperation are the projects mentioned later in
the report whioh deal with foot and mouth disease eradication, rock mechanics,

duck breeding, groundwater exploration and the upgrading of quality control
laboratories for fertiligsers and pesticides.

8. This is not to say that all UK expertise need be made available in this
rather fragmented form. We believe there is scope for the involvement of UK
expertise where the wider implications of the programmes involved are clearly



visible and its relevance to assisting a wide spread of rural population easily
appreciated. We believe that this emerges from the dryland (rain fed) farming
project at Indore, and from the proposals for fisheries in Orissa and Andhra Pradesh,
for cattle cross-breeding in Tamil Radu (and 3 other southern States), and for

sheep breeding in Tamil Nadu.

9, The Mission's central theme throughout its discussions with the GOI and Indian
institutions has been to propose that the UK could and would wish to add to India's
own resources, thereby assisting India to move rethsr more swiftly towards her
stated goals than might otherwise be possible,.

Ot rts who have ent. gited In m

10. Sinoe the Mission's first visit in November 1977, the experts listed at
AppendixI hew visited India.



Summary of the team's activities in India in May 1978

11, The visit of the Natural Resources team to India in May 1978 followed an
earlier visit in November 1977 (see First Interim Report of a Mission to Review
Tachnical Cooperation in the Renewable Natural Resources Sector, March 1978).
During the first week of the visit the first formal meetings between the OIM
and the Indian Department of Economic Affairs (DEA), covering the whole of the
UK technical cooperation programme, took place.

12, Discussions wers held during the same week with the Department of Agriouliure
and Irrigation, the Indian Council for Agricultural Research (ICAR), the Indian
Agricultural Research Institute éIARI) the Fertiliser Corporation of India (FCI),
Peopla's Action for Development Indias (PADI), Aotion for Pood Production

(AH’PRO), The World Bank Resident Mission, and the Ford Foundation. Representatives
of the British High Commission (BHC) and the British Council Division (BCD)
participated in the formal meetings, and in many of the consequent discussions,

13. The discussions in Delhi covered a wide range of possible projeots for
technical collaboration and assistance, including proposals in animal husbandry
and animal health, coastal fisheries, groundwater exploration and water balance
studies, agricultural extension and regearch, quality control of fertilisers,
seads and pestioides, Some of these represent an extension of present projeots
into new areas; others would be new fields of cooperation., Where details of
new propota.s have been provided by GOI they are given in the appendioces to
this report.

14. In the second week some members visited drought~prone and dryland farming
areas in the States of Maharashtra and Madhya Pradesh to review existing projeots
and to assess the scope for further UE cooperation. During the course of this
field tour, they discussed possible UK assistance in the planning and management
of catchrents with Dr Joshi, Vice-Chancellor of Punme University and Mr Salunke,
Manager of the Gram Gaurat Pratisthan Trust Fund, and reviewed the progress of
the Indo-UK Dryland Farming projeot at Indore with project staff, In Maharashtra
they visited villages where the Bharatiya Agro-Industries Foundation (BAIF) have
promoted the use of cross breeding in dairy cattle as a means for advancing rural
development,

15. In this report, the first main mection reviews existing projects together
with possible new ones which the GOI has already requested or suggested. It
assesses the progress of the former, and the UK capacity to undertake the latter.
In nearly all instances the UK is able to respond positively to the proposals of
GOI.

16. The second main seotion details areas of possible future collaboration, where
the team feel that the UK oould cooperate in both research and development activities
vhich the GOI wishes to pursue. The third and final seotion reviews management
topios which are important for the development of the programme.

17. This report is concermed solely with the renewable natural resources field.
Other areas of techniocal cooperation such as education, health, urban planning,
catering and hotel management, which were also disoussed in Delhi, are not
covered here,



REVIEW OF BXISTING AND PROPOSED COOPERATIVE PROJECTS

18. The sequence of topics which follows lists the main areas of Indo/British
cooperation in the natural resources field; in each mection, the existing projects
are reviewed first, followed by the new proposals whioh are related to them,

Environmental issues and development of renewable natural Tresourges

19. In its Sixth Flan, the GOI intends to inorease the productivity of the nation's
resources of land, olimate and water, partioularly in ways which seem most likely

to advance the condition of the urban as well as the rural poor. The most substantial
areas for British participation in this field at this stage appear to be in advancing
the combined management of land and water in ocatolments, and in helping to develop
the production of animals by small producers and the use of the resources of the

sea and of estuarine and coastal environments.

Indore

20, We reviewed, informally, ICAR's dryland farming project at the College of
Agriculture of the JNKVV University at Indore, Madhya Pradesh, in which the UK
has participated for four years. Appendix 2 contains our analysis of project
progress and suggestions for a future work programme. Hsre we present a summary
of those recommendations.

21. We suggest the following elements for consideration by ICAR and the University
in the plans for the remainder of the present phase and for the next phase. They
are intended to translate the general objectives of the project into a meries of
spscific tasks, and to provide bases for f1ture operational research and developnent
elaevhere:

a. & oomprehensive review of the information and experiences acoumalated
by the project, parts of which are already embodied in a substantisl series
of papers and reports.

b, & ocomparison of the present pattern of land use within the project with
that in similar areas near Indore which are not in the project, to assess how
far the developments in it refleot general changes in the district, and how
far they ocan properly be attributed to the project itself. ODM would be
pleased to make available for this purpose ihe services of the UE economist
presently at Indore, beyond the end of March 1979,

¢, the knowledge and understanding of the physical aspects of the project
area should be expandsd in order to provide a stronger base for applying the
methods and results of the project to other areas by:-

i, fuller use of air photographs and satellite pictures to obtain
details of terrsin, land subdivisions and farm practice, and of
seascnal and anmal changes;

ii. further analysis of the quantities, distributions, probabdbilities,
and trends of rainfall in the area.

iii., obtaining more quantitative information about soil atiwibutes in
the projeot area affecting the movement of water into, through, and
out of the profiles, and the quantities of available water that can
be stored in them;



ive oestimating potential and actual rates of evaporation from crops
and soil surfaces, throughout the year based on measurements of
radiation, temperature, humidity and air movement;

v, further quantitative measurements of runoff of water and soil,
including effects of topography, soil management and plant cover, as

well as of the goil and water consexvation activities of the project

in relation to sources and rates of recharge of water to the deeper water
tables whose positions are measured by well guaging;

vi, the development (from the submzodels which would emerge from the
foregoing of a mumeriocal hydrological model of the catchment, leading
to a fuller understanding of the agroolimatology and potential and actual
produotivity of the area.

d. treat a subcatohment of perhaps 60 hectares within the area as an
inveatigational unit in which some of the more detailed work outlined above
can be done and in which possible improved practices can be tested, in
cocoperation with the farmers, before they are more widely disseminated;

e, dsvelop a training course at JNKVV, leading to an MSc degree, for
practitioners (rather than aspiring research workers) in land and water
managenment. The National College of Agricultural Engineering at Silsoce, at
which Professor Hudson is based, ocould collaborate in setting up this course.
The projeot area could serve as a field laboratory for practical training
and project work for the students on this course who could, under appropriate
supervision, carry out a good deal of the work suggested in the preceding
paragraphs. For that work, and for the course we suggest, both books and
equipment will be needed, which ODM would be pleased to supply, when an
acoeptable currioulum and entry standards and the numbexrs of students had been
detoermined. If required, ODM would also provide leoturers for these courses.

f. arrange for sabbatical and training visits in appropriate cases for
staff members of the project and persons concerned with the MSe course.
These visits may well be to institutions in the UK; btut other countries
(Botswana has been suggested) should also be considered, including India
herself. It has hitherto been far from easy to arrange for Indian project
staff mambers to visit relewvant centres in their own ocountry.

22. The foregoing proposals serve as a reminder of the difficulties of management
which have absorbod so large a proportion of the time and energies of both Indian
and UK members of the project staff hitherto. Some of these relate to difficulties
in the importation into India of equipment and materials; we can only hope that
the changes in import arrangements foreshadowed in ocur dicoussions at the DEA on
May 19 will lessen them., Others stem from problems of cash flow arising from

the financial rules and the procedures of the State Government and the University
which can affect the control and disbursement of project funds. We nnderstand

that these may be diffioult to lessen, but we believe that it will be far from
easy to achieve the objectives of the next phase, or to use UK support effectively
in it, unless they are lessened.

23. We hope alsn that in the next phase the responsibilities of the university

for the leadership of the project will be more fully acknowle in praotice.

We are aware that cur visit (like many others before and since) was to Indore only,
that we spent much of our time with the UK staff and that, though we met the Dean
and other officers of the Ccllege of Agriculture thexe and enjoyed useful discussions
with them, we were not able to visit Jabalpur: we shall hope to make amenda during
our next visit,



B additio ots on t nt of

land and water

24. Indore represents one type only of rainfed farming environment in India.
Though many of the gensral principles of land and water management can be applied
to all rainfed regions, the practical form of any management system depends
intimately on climate and weather, terrain and soil type. It oonsequently seems
valuable to us to cooperate in operational ressarch for development of land and
wter resources in regions whioh ocontrast instruotively with Indore.

25. For this reason we visited Pune and traversed the countryside towards
Abnednagar and to the south of the Ahmednagar-Pune road with Dr A B Joshi, Vice-
Chancellor of the Mahatma Phule Agrioultural University at Ralmri, and his
colleague the Profemsor of Agrioultural Engineering of the University. The region
ie olassified as drought prone, and is ocertainly dry (around 250mm of anmual
rainfall); the terrain is much more broken and the soils appear very different
fiom those at Indore, and future development must depend more strongly than at
Indore on supplementary irrigation. We therefore arranged for Mr Shaxson from
Indore and Ir Abernethy from HRS (UK) to make & preliminary visit during August

to this end. They have reported on the possibility of a joint research and
development effort within a catchment of 10,000 to 20,000 acres ocntaining a small
tank projeot that is about to be implemented, so that a before and after analysis
oan be oarried out with respeot to land and water use, employment, farm incomes
and distributional consequences. There is also the possibility of collaboration
with the Gram Gauret Pratisthan Trust Fund which promotes small scale irrigation
and othsr work for rural development in the region, with which might be linked the
proposals made by HRS for the improvement of minor irrigation in Maharashtrs in
1975, btut which were never taken further,

British t ment team

26. We hope that other areas in which Britain can cooperate in scil and water
management projects, in oontrasting ecological regions of India, will be identified
during the coming months. In each case, the leading role will be tuken by an
Indian institution and, as experience inoreases, so the need for senior UK staff
to be involved full-time in any one project will become less. The UK's relatively
limited Iuman rescurces for this sort of work are in considerable demand, and it
would be aiffioult to provide a meparate team to serve each project; nor do we
think it is necessary, We therefore propose for the GOI's consideration that the
UK should work towards a multidisciplinary team of up to, say, six members; the
@isciplines of ths individual memuers would be for discussion and agreement with
the GOI in reélation to the needs of the future programme.

27. Hot all members of this team need to be permanently stationed in India, but
those who are should be based at one or more projeot sites. All should share
responsibility for mervices to all existing cooperative projects on soil and

water management and help to identify new ones. The groundwater group, at present
in the Betwa valley, should also be linked with this team, Questions of management,
authority and responsibility would of course have to be resolved, but we believe
that the GOI and the UK, working together, ocould identify cooperating institutions
where these questions would be easier, rather than more diffioult, to resolve.

28. The work of such a group could of course be supplemented as necessary
by specialist visits from the UK, the supply of UK equipment; and visits of Indian
persomnel to the UK and third countries.



ba! ot! undwat acts

29. Groundwater exploration in the Betwa river basin ig intended to examine
aquifers in the hard rock of the region, to measure their yield and recharge
attributes, and to recommend safe rates of withdrawal. A4 summary of progess

to date is given at Appendix 3. The projeot is running well; drilling has begun
and the British and Indian teams are working well together, The GOI wishes the
project to contims, though further details are awaited from the Central Groundwater
Board (CGWB), and we agreed in prinoiple, subject to the examination of these
further proposals, that the UK should contimue to participate.

30, The GOI also proposed that ODM should participate in a second project in a
hard rock area, at the Pengangs River Basin, Maharashtra, and in a third project,
in gravels and sediments, where the groundwater is often at shallower depths and
hence can more easily be used by individual small-scale produocers or associations
of producers, in this case at Bist Doab in the Indus Basin, Punjab. Details of
these two new projects are at Appendices 4 and 5. Here, again, we agreed in
principle to UK participation, and a preliminary review of these proposals was
made by the Betwa project's UK team leader when he visited both areas in Augusts
his reports are dbeing forwarded to the GOI.

Bbek Mechaniocs and ated topics

31. The physical charaoter of rock and the large scale stability of geological
struotures are of fundamental importance to the design and stability of large

civil enginsering projects such as dams and hydroeleotric projects which are

either founded upon rock or depend on tunnels and underground powerhouses

excavated in it. The large scale behaviour of geological structures is particularly
important in the Himalayas and their foothills, which tend to be unstable because
the Indian subcontinental teotonic plate is moving northwards relative to Asia

and under the Himalayas possibly at more than 1 centimetre per year. The subject

of rock mechanics is therefore of the greatest importance in many aspects of
development in ocivil engineering, power and irrigation in India.

32. The rock mechanios project in which ODM has been collaborating over the past
18 months (up to June 1978) was prinoipally concerned with practical training

of some Indian engineers and geologists in the form of lectures, practical classes
in the labormtory and field, and a limited amount of site investigation at Himalayan
and cther hydroelectrioc projeots. The aim has been to form a mucleus of Indian
expertise and to provide equipment (both field and laboratory) for the Central
Soils and Materials Research Station (CSMBS), Delhi, whioh ccmes under the Centx&l
Water Commission (CWC) of the Department of Irrigation. Members of CWC Design
Directorates, State electricity boards, project teams and geologists from the
Geological Survey of India (GSI) almo partioipated. The project time-scale and
the aotual progress made severely limited the achievements of those involved.
Navertheless, a start has been made and the GOI wishes to develop further this
ssotor and made a number of related firm proposals, each to be based at CSMRS.
Details are given in appendices 6 (Advanced Academic and Research Training in the
fields of geomschanios and construction materials), 7 (Research and testing
facilities for rook £ill), 8 (Unit for Himalayan geotechnical investigation

and research), 9 (Soil dynamios laboratory), 10 (Development of sprayed concrete
techniques), 11 (Research on creep of mass conorete), 12 (Behaviour of concrete
under high triaxial stresses), 13 (Water pollution in reservoirs) and 14 (Ressarch
and testing facilities for marine soils).



33. Our response to this was that the UK agreed completely on the importance of
geotechnical investigation and rock mechanics in the development of hydroelectric
power in the Himalayas., A start had been made in our first joint project towards
setting up a geotechnical centre but the Very necessary integration of specialists
from the GSI, the CWC and the CSMRS had been small, In addition a greater involve-
ment in site problems, prectical participation in projects and the involvement of
Project engineers were needed.

34. The new project proposals were important in themselves tut they were essentially
the transfer of wholly research orientated expertise to the CSMES only, The UK
would strongly recommend that they be carried out as mlti-disciplinary projects
involving at least the CWC, the GSI and the CSMRS. In particular we saw a need

for a cleer~ definition of a combined Project through a Memorandum of Understanding
and for a Review Committee to vet Progress,

35. While the scale of Himalayan geotechnical problems was possibly unique, the
problems of collaboration between engineers and geologists also ocourred in the UK.
After many ysars of effort the UK were beginning to make progress on large projects
using a multi~-disciplinary approach and felt that they could make a contribution
in India.

36, We invited the GOI's response to this view and also proposed two additiomal
projects which had been discussed informally with the various agencies:

a, & trial tunnel experiment at Nathpa Jakhri Project in Himachal Pradesh.
Itthacwcandﬂl’statomthoritywiahedtopnt this forward the UK would
be glad to cooperate.

b, a training programme and provision of equipment for the GSI in engineering
geology and rock mechanios, at a Himalayan gite to be chosen after further
consultation with the GSI.

37. The DIEA's response was that, after discussinn between Mr Cratchley and the
relevant agencies, revisged proposals should be formulated and put to the DA,

The oentral agency for this work would be the CWC. Mr Cratohley's proposals have
been forwvarded to the GOIj; his conclusions and recommendations only are given at

Appendix 15,
ios and 10

38. The Department of Irrigation proposed a series of Projects, based on the
Central Weter and Power Research Station, Pune, (CWPRS). There has beer eome
oonfusion about che exzct number of Projects, and their details, being proposed
for oooperation, but we arranged for a visit to CWFRS, initially by two senior
officers of the UK's HRS in August, to disouss these details. We expect to have
a clear pioture of what is proposed shortly, when we have their report. All the
proposals mentioned to us are listed at Appendix 16: individual Projeot details,
where they were made known to us, are at Appendices 17 to 24,

39. Three additional Possible proposals from CWFRS were mentioned in discussion:
a. the biological control of subtmerged weeds in which the Weed Research
Organisation, Kidlington, (WRO) will be able to assist, and the Commonwealth
Inptitute of Biological Control may also be able to help,

b. pumping out saline aquifers in North India and £illing them with fresh
wvater from the canal system.



¢. the recharge of groundwater by leakage from irrigation canals, a topic
which nseds technical investigation as a basis for policy decisions about the
lining of canals,

40. We shall be able to take all three of these suggestions further when we
have the GOI's firm proposals, which we now await. We propose to include an
irrigation engineer in the team for our next visit to India to carry these, and
other ideaa forward.

Water Resources (1)

41, A very interesting proposal was tabled by the CWC (see details at Appendix
25) for UK collaboration with Indian irrigation engineera in the development of
irrigation projects and scientific management and allocation of water resources,
by system analysis methods. In short, to assist in developing the "systems"
capability within the CWC.

42. The UK has this expertise and will be pleased to cooperate in its application
in India., Since our return, we have been in touch with certain Water Authorities
in Britain and we shall very shortly propose a follow-up visit to India by experts
from one Authority to discuss their proposal in more detail with the CWC and the

Department of Irrigation.
Plants ‘Genetio resources and Medi_._ng!

Genetic resources reposito o) Natio au _of Genetic Res [-1:]

3, ICAR is rvsponsible, through the Indian Bureau of Plant Genetic Resources
IBPGR), for substzntial collections of indigenous and introduced varieties and
populations of economic plants and their wild relatives; and it is contimally
adding to these important resources for future plant breeding and crop improvement
by exploration and collections in the many diverse environments and traditional
agricultural systems from the Himalayas to Kerala. At the present time, as new
and more productive crop varieties and farming systems sweep away the old, it is
partioularly important to conserve the ancient diversity of Indian cultivated
plants, among which resistances to pests and diseases, speoial adaptations to
snvironment, and spscial qualities in use are likely to be retained.

44. The Indian collections mumber some hundreds of thousands of accessions.

To prevent loss of viability, and the genetic changes that go with it, it is
necessary either to grow the materials from time to time, which leads to expense,
loss and error, or to conserve them in cold dry conditions - ~20°C and 20% humidity
or less, in which viability may remain unimpaired for decades, and in cereals

for probably 100 years or more,

45. During our visit we were asked by the Director Gemeral of ICAR and then

by DEA whether Britain would help to construct a store of this gort for the

Indian collections (a germ plasm repository). This was a firm request, which

we readily accepted, work has begun at Readingand in Delhi on speoifying the
dimensions of the storage required, the refigeration, cooling and standby generating
equipment necessary, and the design characteristics. We have also begun to

raview the availability of the necessary equipment from Indien as well as British
manufacturers. A specialist environmental control engineer is to visit India
shortly to work these preliminaries into a detailed proposal. No useful cost
estimate is possible at present.
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46, ICAR intends the dedication of the new facility, which is to be built facing
the library of the Indian Agrioultural Research Institute, New Delhi, to be the
oentre piece of its 50th birthday celebrations in August or September 1979.

Plants ‘Mth[
Kerala wilt of coconuts

47, The Central Plantation Crops Research Institute (CPCRI), Kerala requires
oooperation in work on a wilt disease of coconuts which is estimated to cause

orop losses worth 300-400 million rupees annually, The small farmer ig partioularly
vulnerable. Once his trees are infected yields quickly decline, and in a few years
he is left with no surplus nuts to sell. The cause of the disease is unknown.

48, We arranged for Dr R H Kenten, of Rothamstead Experimental Station, to

visit Kerala in June to determine whether the UK can usefully provade support to
Tresearch into the cause and control of the disease. He found the present research
effort to be strong and broadly based, but has recommended that the ODM provides
specialist support, through short-term consultancy visits, to individual aspeots
of research, including myoology, virology snd nematology, and training in eleotron
miorosoopy. CPCRI have not oonsidered the possibility of a viroid being involved
in the disease and Rothamsted oould assist in the development of the research
programme. Dr Kenten's report was sent to India in August. This subject was
further discussed by Dr L Fowden of Rothamsted when he vicited in Septemben We
await his report.

Livestook (Genetic resources and yr_eed_i_gg}

Cattle

49. At Hosur in Tamil Nadu the Indian Pairy Corporation (INC) end the Tamil Nadu
Deiry Development Corporation, (TNDDC), with the support of GOI, wish to establish
8 facility whioh, eventually, will cover the four southern states of India, for
freezing, in liquid nitrogen, the semen of progeny-tested bulls of exotic breeds
raiped in India, for the orossbreeding oomponent of Operation Flood (an India-wide
oooperative programme for milk production by small-gcale producers). Postgraduate
training at the Madras Veterinary College of the Tamil Nadu Agrioultural University
will be asscc’.sted with the project. ODM assistance has been formally requested,
and ODM has appraised the project (which is based on recommendations by ODM
ocnsultants in 1973) and offered proposals in Pebruary which ths Tamil Nadu
Government has since accepted. When the IDC has completed its consideration of
these proposals we expeot GOI to make a formal request for the project to go ahead.

90. The Bharatiya Agro-Industries Foundation (BAIF) tear Pune is promoting

the artificial insemination of Indian cows, belonging to small-soale farmers and
landless owners, with the pemen of progeny tested bulls imported from the UK
Milkx Marketing Board., Neither the productivity nor the economic advantage of

the oroasbred cows, (which have to be fed and not merely left to scavenge like
their mothers) has yet been reliably determined, but the crossbreds oommand prices
8o substantial (4~5000 rupees was quoted for an animal with calf at foot) that
there is an enthusiastic demand for the semen (of named bulls) from producers who
can produce or obtain (as sugar factory residues) supplementary feed. One farmer
with no more than 0.5 heotare of land is using part of it tc raipe fodder for
crossbrads, and we met a hariian with no land at all who had sold a half-grown
animl for 800 rupees.

"



51. BAIF has made tentative proposala for a project which envisages the supply
of 1 million doses of gemen from the Milk Marketing Board for field application
over a five year period, together with the supply of artifioial insemination
equipment and training of BAIF staff in the UK. The proposals are reviewed in
Appendix 26, It is BAIF policy to use semen from progeny tested bulls and this

is at present only available from sources outeide India. They have started a progen;
testing programme with bulls bred on their own bull-mother farms but they will
not be able to complete the testing programme on the first batch of bulls until
1981-82, The semen requested in the project will be used to oover the period
until semen from their own progeny tested bulls will be available. BAIF have been
asked to forward their proposals to GOI for formal presentation to ODM.

Duck Breeding

52, ODM has, for some time, been supporting the projected Central Duck Breeding
Farm associated with the Central Training Institute for Poultry Production and
Management at Hessarghatta, near Bangalore. The breed of ducks proposed (Khaki
Campbell) is a high egg producer and the intention is to produce stock suited to
Indian conditions which can then be supplied to State farms and to individual
producera. The end-objective is to provide an additional source of incoms through
the sale of meat, but principally through the sale of eggs for whioh there is

said to be an unlimited market in the Eastern States of India. Buildings have
been designed by an ODM consultant ard are now being construoted by the Public
Works Department of Karnataka State. The first batohes of Khaki Campbell ducklings
will probably be sent to India early next year.

53. An extension of this project to five regional centres is now proposed, (see
outline details at Appendix 27), and was further discussed reoently when Dr Biswas,
the GOI's Poultry Commissionex visited ODM: he will forward full details through
the GOI shortly. The proposals will include the supply of equipment and ducklings,
training for projeot staff in the UK, and training in duck diseases for three
veterinarians,

54. Aflatoxin contamination of the food of the ducklings may be the likely reason

for the failure of importations of improved ducklings elsewhere in Indias The TPI

of ODM is engaged in a programme of assistance in setting up an aflatoxin soreening
unit in the Nutrition Laboratory of the Central Training Imnstitute.

Sheep in Tamil Nadu

55« Proposals by the State Government for increasing the production of meat from
the superior local meat breeds of shesp in Tamil Nadu were reviewed briefly by an
0DM consultant, Dr H W Williams, who visited India in April. Dr Williams advises
that several aspects of thase proposals could be supported by ODM., These include
abattoirs and the processing of by-products including skins (TPI), training in
both India and the UK, the provision of breeding stock and the establishment of
multiplication units, the investigation of mutritional problems and the provision
of equipment for handling migratory flocks at village level. GOI have been
advised that ODM would be pleased to be associated with a projest of this nature,
and we await & formal request.

Angora rabbits in the Himalyas
56. Tentative proposals for assistance in establishing Angora rabbit breeding

farms to provide wool for rural oraft industries in the Himalyas were discussed
and OIM's interest was expressed: we await details from the GOI.
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ivestoock (Health

Foot and Mouth Disease (FMD

57. The Indian Dairy Corporation (IDC) and the Wellcome Foundation have agreed

on the terms of a contract for the construction of a vaccine plant to produce

25 million doses of quadrivalent vaocine annually in which ODM has agreed to cooperate
with the GOI. We now await a formal request from the GOI. There are, however,

a number of related projects which await GOI decisions,&nd whichare considered by ODM
to be integral and essential oomponents of the GOI's plans for the control of FMD in India.

58. A pilot veccination project is one of these, designed to give the Indian
authorities experience in the logistical and operational problems associated with

an FMD oontrol programme. It will alse give the Indian Virus Research Institute
(IVRI) the Animal Virus Research Institute at Pirbraght (AVRI) and the Wellcome
Foundation an opportunity to soreen Indian virus strains and select those strains
which are most suitable for vaccine production in India. Taccine trials will be
oconducted both in UK laboratories and in the field. We still await positive
proposals from GOI who have assured us that this proposal will be implemented when
final agreement has been reached over the wvaccine plant. We should like to see
the requests for the vaccine plant and the pilot project come forward together,

59. In all our meetings with GOI officials we have stressed the ODM view that
it is essentlial to establish a Central High Security laboratory in India, in
which epi’emiological studies of strains of FMD virus, and the control of FMD
vacoines, could be carried out. Such a laboratory is of the greatest importance
for the efficient operation of the several existing and proposed FMD vaccine

plants throughout India.

60, We were informed that this matter was still under discussion in GOI and that
their final proposals would, in due course, be forwarded to ODM. The GOI is
avare that ODM is willing to support this projeot fimancially, and, should the
GOI wishyalso link it with another proposal, which has been examined by an FAO
Consultant from AVRI, Pirbright, for a larger laboratory complex in which other
'exotic' viruses could be studied. This laboratory's diagnostic facilities would
also be available to other countries in the South Asian region. We await the
G0I's decision.

Tiok-borne diseases

61. The control of tick-borne diseases will be an essential element of the
husbandry of croasbtred cattles. The Centre for Tropical Veterinary Medicine

(cTVM) at Edinburgh has particular experience in tick-borne diseases and their
control, and we hope to develop a collabocrative programme of research between

the CTVM and Indian Institutiuns, particularly the IVRI at Izatnagar. Arrangements
have been made for Dr J K H Wilde, an expert in Theileriasis, to visit India later
this year.

D ogtic laboratories for the IDC

62, FAO have been consulted by IDC on establishing a number of Regional
Veterinary Investigation Laboratories., We understand that the FAQ proposals,
which were produced by British Consultants, including the Veterinary Economics
and Epidemiology Unit at Reading, are likely to be presented to ODM for technical
cooperation funding.
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Tea research

63. Tocklai Experimental Station, (TES) whose origins in Calcutta go back to 1900,
was established in its present location by the Tea Research Association (TRA) of
India in 1911, A Cooperative Research scheme under the CSIR and the TRA took over
its supervision as from Jamuary 1964, about half its expenses are met by members
of the tea estates, and the balance is shared equally by the CSIR and the Tea Board.
Five sub-stations cover the range of agro-olimatic conditions of the north-east

tea growing areas. The station has ten research departments and an advisory service
which acts as a link with the tea industry and provides a consultancy service for
entates. The Tea Board of India, under the CSIR, has recently provided a capital
grant for the establishment of laboratory facilities at Kurssong to serve the
special needs of Darjeeling tea disirict in North Bengal. ODM has maintained contact
with Tocklai for a number of years, through.oococmsional visits of experta from the
UK.

64. More recently, the GOI decided to aim at doubling Indian tea production by
the turn of the century and, in November 1977, requested the services of a UK
consultant to explore the possibilities of UK technical coolaboration in this
industry., As a result, an ODM tea consultant, Mr Hainsworth, visited N E India
in Pebnm.ry/m.roh 1978, with the following tetms of reference:

a. assess the potential for UK involvement in the TRA's development and
extension programme,

be consider a follow-up by a specialist team to plan a detailed
collaborative programme,

c. assess the feasibility of UK supply of scientifio equipment already
requested by the Tea Research Centre at Darjeeling.

65. The Hainsworth report is comprehensive and makes a very wide range of initial
recommendations and proposals for cooperative action. These inolude improving the
wage earning capaocity of tea estate labourers; strengthening the extension services
and technology transfer systems$ eatablishing a demonstration centre; studies of tea
plant biology, lmunger signs and mutrient imbalances developing a water management
technologyy establishing germ plasm gource collections$ developing methods of
forecasting pest and disease inoidence, and their controlj developing tea processing
and improving quality controljinitiating retrieval and data processing systems.
Although OIM accepts the report in general texrms, it represents very much an overview
of the situation and requires a good deal of further detailed inveatigation and
discussion with the GOI, and specific appraical of many of its segments.

66. We are anxious that the report should be seen and considered by the GOI, in
order that they may indicate those portions of the report to which they would wish to
give priority. Initially, and while the wider discussion will be taking place,

O0DM recommends immediate action in the following areas.

a. establish collaborative research programmes between Tocklai and TPI
in the priority field of control of quality in Assam and Darjeeling tea;
and between Tocklai and the Unit of Tree Biology of the Inatitute of
Terestrial Ecology on procedures for making early selections within seedling
populations to accelerate the breeding cycle and the selection and bulking
of high yielding material (under the arrangements in paragraph 119 )e

b. & review by HRS of the problem of a rising groundwater table

in Agsam tea areas, with proposals for investigation and remedial
measures.

¢ a visit by a crop physiologist to review the causes of declining

soll fertility and the related needs for research.,
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Plantation crops

67. The Department of Commerce and Industry asked whether we could offer cooperation
in the further development of produsction of coffee, rubber and cardamom, Experience
of the crops is available in the UK, from the Commonwealth Development Corporation
in the commercial production of coffee and rubber, and in TPI for cardamom, We
await GOI's firm proposals.

Forestry

68. Two proposals were made for forestry education at the Indian Forestry
Collego, Dehra Dun, see Appendix 28, and for forestry research and education
at agricultural universities in Himachal Pradesh and Tamil Nedu and at Hebbal,
Bangalore, see Appendix 29, Each requested collaboration with the same four
institutions in UK (Aberdeen, Bangor, Edinburgh and Oxford).

69, The GOI wishes to revive, reorient and modernise research, education and
training in forestry, which we fully support. We felt, however, tha it would be
useful to GOI as well as to ODM if the proposals relating to forestry were reviewed
against a background of policy objectives, and plans to achieve them, and this

our Indian colleagues agreed to do, along with other training proposals in this
geotor. Frofessor J D Matthews of Aberdeen University is to visit India early in
1979 to help in the process, and to advise ODM on the contributions which the four
university departments, the Commonwealth Forestry Institute and the Unit of Tree
Biology of the Natural Environment Research Council at Penicuik, will be able to

70. Previously in December 1977, at the request of the GOX, Mr Plumptre of the
Commonwealth Forestry Institute at Oxford, visited Keralas Forestry Institute and
Dehra Dun and has sutmitted suggestions and recommendations on -

i. eliminating wastes in wood harvesting and Processing,

ii. waye in which forestry can contribute further to wood fuel supplies
through thinning and pruning operations, and improved etove design;

iii, improved seasoning and preservation techniques;
iv. improvements in the Plywood, match, and construotive usges of wood;

Ve research priorities in testing new species, low cost housing, wood
Preservation;

vi. staff development and training, including visits by senior staff to
UK institutions,

His report was sent to the GOI in July and we await their response to it,
Wood-cement boards

71. Boards made of wood chips or woodwool and cement are more resitant to water
than wood particle boards bonded with (oil-based) synthetic resins. GOI has
proposed, at Appendix 30, a study leading to a unit to manufacture such boards
as components for low-cost housing; we have discussed this proposal with the TPL
and the BRE, who have expertise in this subjeot, and we suggest to the GOI that
the next stage should be a feasibility study visit by TPI.
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Temperate horticulture and medicinal plants

72. The uplands and mountain valleys of the Himalyan states of India contain many
environments suitable for the production of temperate fruits, vegetables and flowers
for which there are growing markets in India and neighbouring countries, and

perhaps in Burope and the Middle East; and a number of entrepreneurs have already
entered the field. Except perhaps for graded uniform export products of the

highest quality, enterprises of this type are very suitable for small-scale labour-
intensive growers. The GOI accordingly wishes to develop horticultural industries
in these regions and has included in the Sixth Plan and requested UK cooperation

in setting up a central Temperate Horticultural Experiment Station in the north
wastern part of the Himalyan reszion at 6000 to 7000 feet above sea level, (see
Appendix 31). We warmly support this intention, and wish to explore it further with
the GOI. We understood that GOI is still developing its own ideas, but we confirmed
ODM's readiness to participate at the apporpriate time and we now wait the GOI's
eventual proposgals.

73+ The document at Appendix 31 specifically mentions East Malling Research
Station, but there are other British institutions which could also usefully
rarticipate - the National Vegetable Research Station at Wellesbourne, the
Scottish Horticultural Research Institute at Invergowrie, Dundee, and Long Ashton
Research Station near Bristol, and the TPI, sinoe marketing, processing and other
post-harvest activities are at least as important as production in perishable
hortiou I tural crops.

74. At a later stage, we believe that it would be valuable to conaider also the
production of edible fungi, inoluding (in addition to the oultivated mushroom)
Boletus edulis and other edible Boleti, and Tubexr sp (the truffles), whioh are
labour~intensive in production or collection and ocommand very substantial prioes
in Burope.

75. The proposal also refers to medicinal plants, but no more than that., When we
have the GOI's more detailed proposals, we will consult the Wellcome Foundation
and Reokitt & Colman (Norwich) along with TPI.

Fédders and gtures

76. The GOI wishes to develop the production of fodder and pasture, and visits
by Dr E K Woodford (formerly Director of the UK Grassland Research Institute,
(GRI)) and Mr B W Smith (Natural Resources Research Adviser, ODM) earlier this
year have indicated a number of areas in which UK could usefully support the
work proposed for the Indian Grassland and Fodder Research Institute (IGFRI).
They includa,

a. the utilization of crop residues, particularly wheat and rice sti-a.w,
ag animal feeds for scavenging animals as well as in mixed farming systems

b. the improvement of artifioial pastures, based on temperate genera and
species, at the Kashmir substation of the IGFRI and in the upland areas of
Kerala

o. studies on the cycling of mutrients between animals and pastures.
d. the microbiological capture of nitrogen by forage legumes (symbiosis
with and grasses (associations with Spixrillup and perhaps other

organisms) and effects cn the stock and oyoling of nitrogen in fodder and
pasture systems
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e. the potential technical and economio usefulness of leys in arable rotations

f. the breeding of pasture and forage grasses (with partioular reference to
epomictic species) and legumes.

17« The GRI would be the appropriate UK partner for projects a to e and the Welsh
Plant Breeding Station (WFBS), Aberystwith, for project f.

78. Dr Patil, director of IGFRI, has been invited to vigit UK in Ootober, and
the directors of the GRI and the WEBS will then pay reciprocal visits to India to
prepare detailed proposals for further collaboration.

79. ODM has already indicated readiness to cooperate in specific pasture and
forage problems whioh may arise in ths oourse of DK participation in livestock
Frojects in India, eg Hosur and BATF (paragraphs 49 - 51),

Fisheries

80, Until recently, ODM had not been involved in the fisheries seotor in India,
but in September 1976, following a GOI request, Dr D N F Hall and Mr J Disney
visited most of the coastal States, and their report identified twelve fisheries
development projects whioh were considered to be potentially viable; <the marine
artisanal fishery would receive most benefit from these projects; most attention
was paid to the States of Andhra Pradesh and Orissa.

81. Subsequently, full feasibility studies were carried out by ODM on three
projeocts in Andhra Pradesh and one in Orissa, in April 1978. The projects studied
dealt with harbour development and the provision of roads at Khrishnapatnam, the
provision of equipment to the Andhra Pradesh Fisheries Corporation, fish marketing
in Andhre Pradesh, and the development of a new marine fishery at Astarang in
Orissa. The QDM team's report is cwrrently being considered by GOI and we await
their formal response. A number of matters will need careful joint
consideration, not least the preparation of a detailed memorandum of understanding
to cover the implementation of these projects.

82, Although we have concentrated mainly on marine fisheries, the original
mission did note the importance of fisheries in the partly tidal Lake Chilka in
Orissa. This has been under study for some time by HRS since one of the most
important factors affecting fish catches is the variation in water levels and
salinity in the leke, which in turn is determined by the discharge of fresh water
into the lake (which varies aocording to rainfall in the Mahanadi catohment), and
the tidal flows of sea water into the lake (which varies according to the position,
width and length of the unstable channel which ocuts through the seasonally changing
sand banks which ssparate the lake from the sea).

83, In these vircumstances, progress requires a classical mathematical model of
the salt-mixing proocesses in the lake, based on appropriate field data. HRS
has been waiting for several months for a proposal from GOI for a joint study
with the CWFRS, including an important training element. We believe that this
may now be linked with the CWPRS project proposed at Appendix 22 (Mathematical
modelling of rivers and est\w.riosf.

icultural extension
84. The Minigtry of Agriculture has been discussang the reorganization of its

agricultural extension system with the World Bank for some time, They now propose
to change to the 'train and visit' system of Daniel Benor, which the Bank supports,
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and they require a package of 'information media' for 17 states, working through
districts to extension workers in the villages. This is a formidable requirement,
since it is not only large (being directed towards many scores of millions of )
producers), but also extremely diverse (a multitude of combinations of environments,
orops and farm and rural life systems). The technical equipment proposed comprises
audic-vigual aide of many sorts, including f£ilm projectors and printing equipment.
An IBRD consultant has visited India and the GOI indicated to us that when he has
reported, they will put proposals to ODM for ccllaboration between the three

Indian extension institutes and Reading and MAFF in the UK. (Mr G X V Rao,
Secretary Agriculture, visited Reading on 27 May and met staff of the Agrioultural
Ertona;.on and Bural Development Centre, which stands ready to help when asked to

do Bso.

Power

685. At this atage we are concerned with two aspects only of power - trees and
forests as sources of energy (see paragraphs 68 and 69), and the rower needs of
rural 1life systems, partioularly in agrioul tural production,

1o @ or

8. Mr R D Bell, of the National Institute of Agrioultural Engineering (NIAE)
visited India in June 1978 to explore possible cooperation in the field of
agricultural engineering.

87, At the Central Institute of Agricultural Engineering (CIAE), Bhopal, he
concluded that substantial support could be provided by NIAE (and where necessary
othar institutions, through NIAE) in specialist fields such as ergonomica, work
study systems analysis, ingtrumentation, cultivation theory and materials science,
in relation to CIAE's programmes in the design, testing and development of animal
drawn toola, His report was sent to the GOI in dugust and we await their response
to his jgroposals,

68, At the Budni Tractor Training and Testing Station it was confirmed that Budui
was anxious, and would soon be ready to apply for OECD recognition as a tractor
teat station, Mr Bell recommended that:-

a. an instrumentation/test engineer from Budni should study instrument
calibration and test procedures and related topics at NIAE for a period of
3 months, and

b. a senior engineer from NIAE should visit Budni for 2-3 weeks to advise
on the test-track and the procedure for recognition by OECD,
Arrangements will be made as soon as the GOI respond to Mr Bell's report.

89. Matters relating.to ;wer for field operation in the -indor—: P Je-eTt have
been mentioned above (paragraph 21 e, and Appendix 2 paragraph 18;?0

Pogt- egt topice
C nt and atora tems for cereals

96. Perhaps the most difficult and urgent problem we encoumtered during our
visit is a consequence of success - the logigtic problems of handling, storing
and distributing the marketed part of 120 million tons of grain a year, up to 20
million tons of which may be surplug to market demand, Thig problem was outlined
to the team at a meeting with Mc G K V Rao, Secretary Agriculture.
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91, The GOI has of courme taken measures (cover and plinth storage in the open,
and godowns) to handle the immediate problem and is well aware of the ODM's
readiness to assist in any practicable way, should the GOI so wish,

a8, pineapples and ve ble

92. We agreed, in our final meeting with DEA, that ourrent work at TPI on mangoes
Dineapples and vegetables should contimue,

ble o0il m rice bran

93. At Appendix 32 is a GOI proposal to develop in India a process known in

Japan in which cooking oil is extracted from rice bran (stabirised to prevent

the oil from becoming rancid). The refining of the oil is appavently complex,

and nothing is known in India about its storage and shelf life after refining,
Perhaps 500,000 tons of rice bran oil might be available anmually. TPI has

studied the genersl question and feel that they could usefully develop a comparable
teclnology for emall~-scale hulling plants in collaboration with Indian scientists,
& pilot plant-oum - research effort. We are arranging for TPI to visit India to
discuss this proposal in detail.

battoir at Delhi

94, When Mr G K V Reo, Seoretary Agriculture, visited ODM toward the end of May,
he enquired about the possibility of UK assiptance in the design and construction
of a new abattoir in or near Delhi. The GOI had previcusly oonsulted FAO and

we have since seen, and considered FAO's brief preliminary report, and communicated
0DM's first thoughts on this proposal to the GOI. We await the GOI's response:

we should be pleased to send experts to Delhi to disouss with the authorities
there, if the GOI mo wighed.

Zoputs

Fertiliser Extension Projects

95. Under the joint FAO/Freedom from Hunger Campaign multilateral programme,
the UK has cooperated in a mumber of small fertiliser projeots in India, and
oontinues to support fertiliser extenmsion work by the Fertiliser Corporation of
India (FCI), a public sector body, in Gorakhpur in West Bengal and at Indore
in Madhya Pradesh, These projects were reviewed by ODM in February 1978.

96. More recently, ODM has commenced a similar rrojeot, but on a bilateral basis,
vith Mangalore Chemicals and Fertilizers in Karnataka, and has agked for more
detailed proposals from Shav Wallace for a similar programme that the company had
proposed for cooperation in Andhra Pradesh.

97. Additionelly, we are now moving into a new phase of much more substantial
assistance to the Fertiliser Corporation of India's fertiliser extension and
sducation programme which is aimed to promote rural development through increasing
the produotivity of emall and marginal farmers. The FCI project entails the
provision as a grant by the UK of fertiliser worth £30 mn (aometh.i.ng over 250,000
tonnes) over & three Year period. The fertiliser will be oonsigned to the PCI
which, as agent of the GOI, will sell the fertiliser to Indian farmers through

its normal distribution channels. The proceeds of these sales will acorue to the
general revenue account of GOI and then be used to finance a fertiliser educational
campaign benefiting farmers in 35,000 villages in nine States.

98, The fertiliser educational campaign of the FCI is modelled on an on=-going

FCI project in West Bengal covering some 1000 villages, using as its basis an
agricultural graduate (oalled a field demomstrator) who is resident in a "key
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village™ of a "cluster" of ten villages. Each fisld demonstrator is responsible
to an assistant agronomist who looks after three field demonstrators. 4 district
agrononist supervises the programme at distriot level and reports to the senior
agrononist at State level.

99. The field demonstrator has a oatalytic role in linking farmers with the
suppliers of inputs, principally fertiliser, but also pesticides, seeds, power
water and credit, The field demonstrator works out orop improvement plans for
farmers incorporating fertiliser recommendations based upon soil analysis carried
out by mobile soil laboratories, owned and operated by FCI, Crop demonstrations
are carried out in all villages within a olugter, and group extmsion activities
supported by literature and films are arranged periocdically.

100, The FCI, in cooperation with the Department of Agriculture (DA) has

identified 35 districts in which the programme will operate, These distriots fall
within ¥CI's own fertiliser factories' catchment arcas and are distriots vhere high
potential for increased fertiliser consumption exists. Theae "high potential”
areas are those where irrigation investment has recently taken or is about to

take place.

101. Key villages are selected by FCI as being more progressive and already served
by rural banks, so that it will be relatively oasy to make headway in fertiliger
promotion. Seleotion of partioipant farmers in the key villages is done so as to
include a proportion of small and marginal farmers. However, such farmer coverage
in the surrounding cluster villages is less complete and following an ODM appraisal
migsion in February 1978, FCI have agreed to put more emphasis on the smaller and
marginal farmers in both key and clustor villages.

102, The UK appraisal team which visited India in February was impressed by the
West Bengal project. Villagers appeared gemuinely appreciative of the work of the
field demonstrators. Good demonstration plots were observed. Small farmers were
participating, Group extension activities and soil testing involved large numbers
of farmers. Higher yields were being obtained. Field demonstrators had helped to
make available inputs other than fertiliser. The National Council of Applied
Economic Ressarch (NCAER) interim evaluation was generally positive in its findings,

103. The UK-supported projects in Madhya Pradesh and Gorakhpur also appeared
technically sound, although there were questions about the extent of partioipation
of small farmers and the speed of Project implementation. Some reservations

were also felt about the distinction batween FCI's commercial rromotion activities,
where the aim is to sell FCI fertiliser, and its educational activities where the
farmera' welfare and agricultural and sooial benefitare of prime importance. Some
project activities are common to both programmes. For example, the mobile soil
laboratories olearly have considerable promotional value as well as scientifio

and technical merit, including the preparation of soil fertility maps.

104, The FCI/Ministry of Petroleum, Chemicals and Fertilisers (MPCF) have indicated
that they would welcome assistance from the UK in monitoring. Visits of threse

to tour weeks two or three times a year by UK consultants would appear to meet

the need, The Department of Bural Extension at Reading University is an appropriate
institution to undertake this monitoring work, and is willing to be involved.

105. The original FCI draft proposal projeoted the expenditure of £30 million on
the educational campaign within three years. ODM have indicated that this implied
an unrealistio rate of expansion in staff numbers and rates of recruitment and

training, and agreement has now been reached on aphased build up over five years.
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106. In the first discussion of this proposal on 1December 1977, ODM were glven

to understand that the project would follow the same principle of earlier UK and
F40 supported fertiliser projects, viz that two thirds of the revemes realised
would be put into a fund for village level investments complementary to increased
fertiliser use. The same theme was emunciated by the UK Prime Minister in Jamuary
during his visit to India when he spoke of the proceeds being returned to the
villagers, The UK team in February confirmed that in the villages visited there
were projects of thip type needing investment, eg surface water storage tanks,
drainage, land levelling, shallow tubewells, other minor irrigatinn works, feeder
roads, sto sheds, Particularly impressive was the work of Peoples Action for
Dovelop.men?f;ndia) (PADI) within one fertiliser project in Gorakhpur (supported
by the UK) in which shallow tubewells were introduced into poor Haridjan villages.

107. However, FCI and the MPCF have stated that credit is not a constraint in

rural areas since there 1s a Small Farmer Credit Agency actively working in India
though in subsequent discussions they acknowledged that such needs existed in

some villages by-passed by regular Government programmes. The principal need

is for organisation of small farmers into groups to obtain credit from institutional
sources, and this is where podies like PADI can be of help. ODM have therefore
held exploratory joint discussions with FCI and PADI to see whether PADI could,
have an expanded role in at least one State. A meeting was aleo held with Action
for Food Production (AFFPRO) which is a voluntary agency concerned to provide
teohnical services in support of small scale irrigataon,

108. ODM have held discussions with the Department of Agriculture and the World
Bank to ensure that the fertiliser education campaign does not conflict with their
own combined efforts to revitalise the regular States' extension services, along
the lines of the Benor train and visit approach., The FCI's fertiliser campaign
will be operating in those States for whioh World Bank extension projects already
or are about to operate. In the past FCI have recruited staff on secondment from
the State extension staff and expect to recruit further mumbers in the new
projects the number that will be seconded from the States' extemsion services will
probably be decided during inter-State discussions now taking place. There is
some differenoe in philosophy between the two approaches - Benor stressing that
village level workers (matriculates) should be straight agriculturel extension
men demonstrating the advantages of improved husbandry practises before other inputs
are used, within a programme context, whereas FCI see their field dAemangtrators
(graduates) as the handmaidens of the farmers helping them to obtain all the
inputs they need to adopt the new technology withinocertain pelected villages.

In disoussions with the World Bank we considered the feasibility of links between
the two approaches, eg FCI field demonstrators acting part time as subject matter
specialists for the training of the Benor field workers, The GOI have assured us
that there will be no oonflict of interests in the event. A4l1 in all, the FCI
originally envisaged recruiting about 4000 graduates but we understand that the
number has now been reduced to about one third of this mumber: we await details
with interest,

109. Sinceurea isthe FCI's first ohoice of fertiliser, and since & quantity
has unexpectedly become available, ODM have used the channel of maintenance aid
as an interim, temporary measure to secure 30,000 tonnest the first shipment is
currently being arranged.

110, As this report goes to print, we have just heard that the GOI wish to use

the same device for the balance of over 60,000 tonnes of NFKX because it appears

that their formal request for this project will not be cleared for some time.

Thers is no difficulty about this method of purchase which, as we have remindecf

the GOI, is entirely within their delegated authority, but it is to be hoped thai

the GOI's formal project proposal, whioh we have yet to see, will not be long delayed.
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Laboratories for the control of quality in agricultural

chemicals and seeds, and for goil tests

111, India at present uses about 4 million tons a year of plant mutrients in
fertilizer, and this quantity is increasing at about 20% per year. To protect
farmers, fertilizer inspectors are empowered to take and test one sample per
200 tons of fertilizer. If this were in fact done, 100,000 semples would have
to be analysed per year ty the 20 fertilizer control laboratories. On average
at present, these laboratories each analyse only 1-2000 samples per year (20~
40,000 in all). A Central Fertilizer Control Laboratory at Faridabad is
intended to analyse samples of fertilizer, mediate in disputes improve methods,
and train ataff, but it has not yet fully developed all these functions. By
1983, GOI wishes to have 36 laboratories each analyzing 4-5000 samples per year
(up to 180,000 samples in all).

112, In soil testing, 266 laboratories test about four million samples a year
(from India's 75 million land holdings). They are under great pressure, often
working double shifts, and using mobile laboratories for the main mutrients (and
presumably pE also). GOI wishes to upgrade and increase the capacity of the
existing laboratories and to set up new ones.

113. There are also laboratories to oontrol the quality of chemicals for the
proteotion of crops and animal health.

114. GOI bave asked ODM to help to improve 20 of the laboratories for quality
control of fertilizers and protection chemicals and to advance the efficiency

of operation of 10-15 soil testing laboratories. In response, Mr Varley of the
ODM Land Resources Division visited India in February 1978. He has recommended
additional equipment for both soil and fertilizer testing at 25 laboratories

(at State level, the two kinds of laboratories are ugually adjacent or in the
same building). Each laboratory would reoceive an atomic absorption spectrophotometer,
a grating spectrophotometer and equipment to replace the existing manual methods
or make them more efficient., In addition, 20-30 techniciuns would be trained to
raintain and repair equipment, fellowships for overseas studies would be provided
for senior practising analysts, and a chemist from UK would spend two years in
India to help with the improvement of the laboratories. We await the GOI's
response to these proposals: we underatood at the time of our visit that the
equipment items were required very urgently.

115. In respeoct of the control work for protection chemicals, arrangements for
a visit by a senior scientist from one of ODM's home-based units axe in hand
pending the receipt of a formal request from GOI.

116, As noted above, in paragraphs 102 and 103, the Fertiliser Corporation of
India will, we understand, request UK agsistance under the Fertiliser Extension
Project to provide and equip one static and two mobile soil testing laboratories
in each of the nine States in which its expanded extension programme will operate;
these will include provision of atomic absorption spectrophotometers. For the
moment, we have assuRed that in India there is sufficient work in the 9 States
covered by FCI's project to absorb the capacity of both State and FCI testing
facilities, We shall wish to comsider this further when we have the GOI's formal
response to both projeots.
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117. The NR Mission also raised with the GOI the possibility of UK technical
oooperation in seed technology, including seed quality control. The Schocl of
Agriculture at Edinburgh has a postgraduate MSc programme in Seed Technology

and is ready to undertake oonsultative work in India. It could not at this stage
undertake a special seed technology training course in India.

RNR Collaborative Research

118. Both the GOI and ODM are eager to promote "equal partners" collaborative researct
programmes (of up to 5 years' duration in the first instance) between institutions
working mainly in the RNR seotor in the two oountries.

119, ODM prepared a draft "umbrella" Memorandum of Understanding (MOU) to inaugurate
the scheme, in May 1977. Institutions in Indie under the control of both ICAR and
CSIR will be involved and we believe that the reorganisation of CSIR last year has,
unfortunately, delayed the agreement of the MOU, However, the GOI indicated their
readiness to sign the agreement in August this year, subject to certain amendments.
411 were agreed immediately by ODM, exoept 2 on which ODM expeocts to comment very
Bhortly.

120. In the meantime, however, much work has been going on in both oountries
towards setting up the first series of collaborations., Brief details are given
belows for the purposes of this report, we are considering here only those
which preperly belong in the HNR sector:

t visits ma UK institutions

a. Tropical Products Institute (TPI): to Central Institute of Fisheries
Technology (CIFT). Central Food Technology Researoh Institute (CFTRI),
Central Institute for Hortiocultural Research (CIHR)

b. Centre for Overseas Pesticides Research (COFR): to Department of
Zoology at University of Delhi,

c. Plant Breeding Institute (PBI): to Indian Agricultursl Research
Institute (IARI)

d. Bothamsted Experimental Station (RES): to IART and Central Plantation
Crops Research Institute (CPCRI)

e. Weed Research Organisation (WRO): to IART

f. Animal Virus Research Institute (AVRI): to IndianVeterinary Hesearch
Institute (IVRI) and Foot and Mouth Disease Research Institute (Mukteshwar)

g+ National Institute of Agrioultural Engineering (NIAE): to Central
Institute of Agricultural Engineering (CIAE)

Viseits to be made shortly to UK by Indian institutions

a. By 6 or 7 Indian scientists from IART to the PBI at Cambridge for a
seminar on wheat breeding.

b, By Dr Pattil, the Director of the Indian Grassland and Forage Research
Institute (IGFRI) to the Grassland Research Institute (GRI) at Eurley and

to the Welsh Flant Breeding Station (WPBS) at Aberystwyth, followed by return
visits of the Directors of GRI and WFBS to India.



¢. A three-man mission from the Cotton Technology Research Institute,
Bombay, to various institutes in the UK,

Furthep proposed collaborations
a. Centre for Tropical Veterinary Medicine (CTVM): IVRI

b, National Institute of Research in Dairying (NIRD): National Dairy
Research Institute (NDRI)

c. Grassland Research Institute (CRI):s Indian Grassland and Fodder
Research Ingtitute (IGFRI)

d. Shirley Institute: Cotton Technological Research Laboratory (CTHL)

e. AVRI: TMDRI (Bangalore) (see also (f) above)
f. COFR: Haryans Agricultural University

g COFR: Bangalore Agricultural University
h. Commonwealth Forestry Institute (CFI): Forest Research Institute (FRI).

121, ODM's Agrioultural Research Adviser visited India earlier this year and
disoussed several of the above proposals with the authorities at the centre and
in the institutes.

Begource allocation: agricultural economics and planning

122, Several senior GOI officials have indicated a need for strengthening the
discipline of agricultural economica in their research and development programmes
and the UK is therefore considering the possibility of collaboration between
Indian and UK departments of agricultural economics. Dr Judith Heyer of Somerville
College and Queen Elizabeth House at Oxford visited some departments of agricultural
economics in India during August 1978 following preliminary discussion during our
November NR Mission with representatives of the Indian Institute of Management
Bangalore and the Bangnlore University of ASricultural Sciences at Hebbal, and
further discussions in February with the NCAER., A UK agricultural economios

input has also been made into the economics section of the Dryland Farming

Project at Indore (gee Sppendix 2 ), with a full time agricultural economist
working in close cooperation with his Indian counterparts and supported by
consultancy visits by agricultural economists from Oxford and London Universities.
Postgraduate training in agrarian development overseas and rural development is
available at these two universities and also at Heading, Leods, East Anglia and
Sussex. Senior agricultural economists from the UK will be attending the annual
meeting of the Indian Agricultural Economics Association in Assam later this

year. DBradford University also specialises in postgraduate training in project
planning for the rural sector, including rural infrastructure projects, and disoussions
have been hseld by the Director of the Project Planning Centre, Professor David
Edwards, with the Planning Commission, the Administrative Staff College and

Nehru University, Delhi about the possibility of joint collaboration in mounting
project planning courses within India, Profesgor Edwards will be making a

follow up visit to India later this year.
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123, In addition to these collaborative endeavours to strengthen the discipline

in India, it i1s of course understood that agricultura) economists and other 'human®
scientists will participate as may be appropriate in partioular projects which
demand the artioculation of their disciplines with others to achieve their purposes.
This section is not intended to weaken in any way the team's view that most, if
not all, natural resources questions in real life are essentially multidisciplinary
in character.

AREAS OF POSSIBLE FUTURE COLLABORATION

124. This section lists a mumber of fields of possible future collaboration in
which the UK has competence, and which we believe may be of interest to GOI., The
list is not intended to exclude other topics from consideration; for the present
it is no more than an aide memoire.

125, In general, ODM would like to be associated with practical development
projeots, and investigations and training which are intended to support them,
We believe, however, that the Department of Agricul tural Research and Education
(DARE) and ICAR may wish to review priority areas of agricuitural research in
which the UK oould usefully cooperate to strengthen the existing capabilities
in India. We should be pleased to share in such a review,

126, Most of what follows is in the form of headings which we hope are sufficiently
self-explanatory to need no further expansion at this stage.

127. Environmental issues and lend development

8, agricultural climatology and related topice including survey of agricul-
tural potential of *temperate' aress of India

b.  land, terrain and water surveys and hydrological modelling

. groundwater investigation and development including salinity
projections

d. management of terrain including farm production systems to prevent
801l loss on sloping land,

128, With rurel population growth in India, an increasing number of farm families
are seeking a livelihood in the foothills of the Himalayas and in the hilly areas
of the north-eastern states. Since food production is their primary need, arable
farming practioes are carried out which are not suited to the topographical
oonditions, Additionally, such farming activities are depleting forest resources
which are needed to provide fuelwood and timber for shelter, The erosive consequencet
of farming practioes 111-suited to the slopes result in siltation of irrigation
systems and oontribute to flooding in the river valley basins. There is a need
to develop farming systems appropriate to these hillsides, which meet income and
emplpyment objectives, as well as ecological goals,

129, The Commonwealth Forestry Institute, reporting on a visit to Kerala in 1977,
(see paragraph 70), noted that "It appears that in spite of the commitment to

turn part or all of the vested forests over to agrioulture there is also substantial
encroachment taking place in a number of other forest reserves, amounting to

several thousands of hectares. This is setting a trend which if not checked could
have very serious implications in terms not only of supplies of forest products

but also, in eteeper areas, in terms of soil erosion".
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130. Such farming systems should meet the food needs of the farm family, provide
cash income, oonserve the soil, restore soil fertility, as well as providing wood
for fuel and btuilding purposes. Ingredients of such a farming system are likely
to include bench terracing, legumss and fodder trees, ruminants, fruit trees

and perennial tree crops. The UK has considerable expertise in land use planning
and management within LRD, the universities, the Commonwealth Forestry Institute,
and among cansultants, and is willing to assist, through research and training
and extension, in the development of pilot areas whioh would pioneer and test
farming syatems for subsequent replication on a larger scale.

131, Genetic resources and breeding

a., computer~based systems for information management concerning genetic
resources and plant breeding; forest genetio resources

b. plant genetio engineering
c. aeed quality
132, and health
a. Dpests, digseases and weeds of economic orops and their control

b. orop production systems including protection measures to attain acceptably
small levels of loss

o, corresponding animal health topics
133, A duction systems

a. We invite GOI to suggest for discussion partioular areas of India
where we oould help to develop new or improved crop or forest production
syatens

b. economic manasgement of brackish and estuarine waters

c. management training for production projects

134. We envisage, as a result of recent UK collaborative efforts with India in
land and water development, that there will be a need for follow-up involving the
managerial training of field staff in order that the benefits of ths research
and development phases of projeots may be replicated over a larger numbexr of
villages. Management training as a second phase of the Indore project has already
been mentioned above, eg in relation to the prevention of gully erosion through
gabion structures (see paragraph 21). We see also scope for assistance in the
training of field staff concermed with the design and construotion of minor
irrigation works in drought prone areas and HRS is ready to prepare an improved
field manual for this category of extension worker. Any UK involvement in hill-
gide agro~-forestry schemes would also incorporate a training element.

135. Power (’rg gsible third country cooperation in the development of draft-power
Igplemente
136. Post harvests processing and marketing

a. very highequality tropical fruits for export by air
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b, spoilage by fungi in stored produots
0. abbatoir in Delhi

137. Inputs
as fertilizers designed for tropical soils and rainfall regimes
138, tions icul conomiog and plannin
MANAGEMENT TOPICS
sts

139. In our first report (March 1978), we noted that “it is essential that local
cost finance should be available to be used in appropriate cases ..,".

Nothing we saw, heard or discussed during our second vigit in any way detracted
from or ohanged that recommendation: indeed the visit strengthened our wish to
underline and emphasise the earlier recommendation. On their side, the GOI made
the point that meeting local costs gives a £illip to projects and leads to more
speedy implementation - which is vital if the GOI's plans in the agriocul tural
seotor are to be fulfilled.

140. Ve are therefore most Pleased to have heard the amouncement by the Minister
for Overseas Development in the House of Commons on 31 July 1978 that "in the
case of India, local oost aid will be offered instead of retrospeotive teyms
adjustnent (RTA)". We look forward to learning the details of this initiative

in the near future.

Sabbatigal@_n_i_ng visits to the UK by Indian personnel

141. The Mission sees great value in continuing and encouraging the development
of professional associations between India and the UK and, in this respect feels
that there is a useful role for sabbatical visits to UK institutes/universities

by Indian scientists in the RNR sector generally, and by Indian projeot staff where
we already have, or are proposing Joint projects in that sector. For example,

we have been disappointed at the total absence of any proposals for UK training
visits for the Indian project staff at the Indore Project, We urge the GOI

to consider this proposal urgently, both for present and for likely project
personnel,

142, In the same way, we are concermed at the persistent under-utilisation
of the training places available under “'C in the UK; only about 50% of the
400 places avaitable each year have been taken up in each of the past 3 years
or so, We are most anxious to see candidates coming forward in the RNR
field and we told the GOI that we would be happy to see an allocation
(additional to the rresent overall total, if necessary) of, say, 30 to 50
Places for this sector. We hope that they will respond.

'I‘rg&ng Courses in India

143. We have sucoesslfully cooperated in training courses in India in, for
example, the coal and power sectors, We should like to propose to the GOI
that similar courses be mounted in India for Indian practitioners rether than future
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research workers, in the RNR seotor: <third country students might also be accepted
(see, as an example, the proposal made for soil and water management, in

paragraph 21e), The BCD in Delhi will be Pleased to discuss this with the

GOI.

Incregg&g the effectiveness of UK project staff in Tndia

144, We feel that there is scope for potentially significant inereases in
the effectiveness of UK/IC personnel engaged on joint Indo/British projects
and we make the following proposals for the GOI's consideration:

a., assignment to more than one project. The essence of this proposal
is already mentioned in paragraphs 26-78 where it relates in particular
to soil and water management projects. We have in mind here the
situation obtaining generally throughout India where there is no
shortage of professionally qualified staff and where a high proportion
of GOI requests for UK expert assistance call for fairly high~-powered
but short~-term assignments to India. It seems to us that there is

room here, where we can secure experts on a medium=-to-long term basis
and where circumstances permit, for them to be assigned to more than
one project so that they could apportion their time into what would

be, in effeoct, a series of short-term visits to each project. Examples
of projects where this procedure might usefully be contemplated could
be soil and water topics, as already suggested in paragraphs 26-28,

the new groundwater propecsals and the existing Betwa project (paragraphs
29 and 30), and the dairying proposals (paragraphs 49-51, 58-62),

b. associate experts, Here we suggest, in appropriate circumstances,
the "apprenticeship" of a small number of young well-qualified people
from Britain as assistantsto the professional staff of Indian projects,
thereby significantly expanding the capacity to execute projects
promptly and effectively. Indian scientists on sabbatical or training
visits to the UK (as in paragraphs 141 and 142) would take part in the
identification and selection of such associates=in-training, We think
that attachments like this could be of value to both countries and we
make the suggestion for the GOI's consideration.

Import of eaquipment into India

145. The supply of UK equipment (aelection, documentation, entry clearance) is
the subject of detailed and time-consuming procedures, and has caused some
degree of difficulty, delay and frustration in all the TC projects with whioch
the UK has been associated in India. During our visit, the DEA told us that,
in response to similar representations from other European countrieas also
engaged in technical cooperation with India, they would very shortly be
announcing revised, more streamlined procedures, We look forward to receiving
details,

ACKNOWLEDGEMENTS
146 We are most grateful to the GOI for arranging this successful series of
meetings and for the ready assistance and kindness they afforded to the members

of the Mission; and to the BEC and the BCD without whose wholehearted and
attentive cooperation our partioipation would not have been possible.

28



APFRNDIX 1
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APPENDIX 2
THE INDOMR 1'H0J1CT

BACKGROUND

1, The project area comprigses come 2,700 hectares of black soils of vhioh
gome 2,C00 hoctaren are cultivated and farmod by 353 faniliez an three villages
adjaoont to the tounship of Indore in ladhya Prodesh,

2 Average farm sizes are aboul 7 hoctarer with ?5¢ of the holdings less
than 2 heciares accountang for 37 of tho farmland arca and 57 of the ferns more
than 20 hoctaren acoountang for 255 of famland, One hundrod and fifty families
are without lend and obtain mont of iheir 1ncome from farm vegec and livestocl:
grazed on conmon lands. Annual rainfall at 800=1000 mm i relatively high for
the dryland farming zones, but rainfall diartribution 18 1ypical 1ith 055" falling
in the monsoon over 3 to 4 months. The combination of roil type and rainfall
intensity and distribution hac profound implications for the farming systems
which can be proctised, The clay sorl heo the disadvantage that it is woriceble
by bulloci: power only vithin certain moisture lamits, It has the advantage,
howover, that it hes a high moisture retention capacity, The basic problem there=
fore 1z to retman as much of the monsoon rainfall to make 1t available through the
rest of the year. A related problem iz to minimige the erosive effects of the
intense monsoon rainfall ihile preveniing waterlofmang vhach 15 inhibitive of
plant growths The main crops are wheat and crain in rabi and sorghum in kharif,

3, In principle there are threc vigys of atoring water:=
i, surface stviage in tanko;
ii, ntorago in the soilj
iii, groundwater storage,

Measures i and iii inour cocts, The cost of surfaoe vcter storage in tanks
includes the income forerone from tho land had it been cropoed. Wtilication of
groundueter requires investment in digeing or boringy wells and the direot energy
costs of lifting wator, Thore are 143 welle in the projart area, The racharge
of grounduator, and possibly to some oxtont smoil mo:atire retention, depend on
infiltration rates during the monsoon, nhich in turr depend on soil condition
and vegetative cover at the tine,

4, The tralitional farming system in this type of w121 15 to take one crop
a year duxang the raby season, relying on zoal moli~turc riored 1r the soil from
the provaous mon.oon, and leavang the land falle: during the kharal aserocon, The
disodvantagos of thig cystem are that lawd is crpored 1o antense raivfall durang
the monsoon o that erosion occurt, run-oif ac hi h, and t ot e ar less., An
additicaal drawback ic that ancome 1in forrpone f+r o ecron vhich oould utilice
the witer and lend during the moucvon., Farmors nave. traaitiorally favoured thig
syotem bacause 11 10 lecs raclhy, Planting in khaii! earrie 1:19ks of ©oo much
rain leading to unterlorming and Tloodamy nd difficulty .n cultvat ng the land,
or that e dry spoll wvall ocrur pfter inati.l plantaing, both fartors leaa'ng 1o
lov plent population: ond yieldr, Reba Sropping undoxr the traditional system is
ruch less 11.ky on planting oocur~ vher 01l mwornture i3 arsured, anl pasts and
disexccs are lesn of a hazonl an ihe cooler, drior ' aathey,
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Se A number of new development. have occurred in rerent years which challenge
this conventional croppang approach, These include the developmont of new
varieties which are more eificicnt in the u*ilinatinen of ueter by virtue of being
early maturing, and also shoving appreciable recponse to fertiliser vhen water ig
not limiting, Secondly, the advent of rural electricity hac reduced the costs of
pumpang water from ground-water sources during the rebi ncason and lecsened
dependence on stored soil moisture, The utili~ation of grounduater hes been
further cnoouraged by the availabilaty of loanc to cnoll farmer channelled
throurh the rural banks and the Agricultural Refinance and Developrert Corporation
by the llorld Bank, Early maturing varictieu, topether with rreater oxploitation
of groundwater, nov make doublo oropping a feasible propocition, with consequent
improvements in farmer incomes and employment opportunities for landless labourers,

6, Superimposed on thece exogenous factors have been the projeot activities,
vhich starting from a so1l oonservation viewpoint, have sought to promote kharif
croppang as a means of proteoting the 80il, lec~sening run—off and increasing
intdiltration, as well as provading a botter bhasin for the affective utilisation of
fertilisers,

Te It is against this background that the projeot objeotives and achievements
need o be assesged bofore turning to roociole future directions for projeot
activity,

OBJECTIVES

8, The projeot objectives as oripginally spacified are to test, evaluate and
uemonstrate the technolopy evolved by research to male tho mogt efficient use of
soil and water resourcos on farmers? fielda and under their conditiows, It appears
that this general otatement of objectives has not neen translated into a set of
arrecd speoific sacondery objectives or quantitiable targetc, Howover, the
prcjnotts activities have been orgenised into four main programmess=

= 80il and water management
= oropping

= animal husbandry
= agricultural cconomica

oorresponding to the specialisntions of the principal counterpart staff., UK
cupport to date 1e almost onlirely in the first proyrammé, Under the ~oil and
inter nwnzcenont prosramre, the main concern has been with drainage systens which,
by reuuoing vuaterlogmng in farmers! fields, encourases lthamf cropping t hich in
turr protec* the soil from erosicn, increases infiltration rates and grounduater
rosharge. Project staff have tritten: "o bacc our stratery on the belief that
improvemont ot the amount of reound cover provaded by plants ain the ray ny scason
vill manimige soil leas and raduce the Aanre caused by runoff, This 13 best
achieved by improving tho (ra~ and other cover on uncultavated lands, ond
oncouramng former~ to pul ficlds under foc crops (rather ihan leave them clean
fallo ed) in the 1ainy coaton®, _1_/ [lovever, in the absence of fencing to control
crasins 1he real ard benelica, 1 offcetr ol oo rlour=growing veretation in
atabili~ing, controlling and rechabi latsbing gullies has not yet been demonatroted,

_1_/ V 3 Keley, R N Pahalwan and T F She. s wny Land Hu bandry and Land Repair Practioaes
1¢ thy Inde~UK Piojeol Area Pebruary 4974 to Larch 1979 An Appraisal,
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The cropnins propramme encourages kheraf croppang end double cropping where

the soilt arc of suificieni depth. Perheps a fipure should be gaven for the
proportion of the cultivated arca which has the potential for double oropping
(including rela croppang) either by vartue of no1l depth or of beans; irrigable
by nurface or prounduater rourcen, Thas ir an example of cetting a quantifiable
targete Jhorter maiuring and hapher Yicldang varieties, notably of sorghum,

are being introduced to formers, The anir~] hw bandrr prorrzrne aivn to improve
fodder producticn and enoourage AI vhile ihe ~~riculiniil AcINOmICT proprarme
vhich was formerly acting princapelly as a tervice unii 1n carryang out farm
surveys to detcrmine the impact of project activities, 15 nov engaged in a2

farm manngement study to determine labour and powor constraints at peek periods,
Factors which have hindered progross include the rapid turnover of counterpart
staff and delays ain appoiniment of UK otaff, the lack of land for testing
experimentnl finding- bafore their extension to farmerc, administrative bottle—
necks and tho non-arraval of important items of equapient, Positive factors
have been a cumbination of enthusiasm, exverience and competonce among the
project staff, Despite good working relaiions within tho project, progect
aotivities appear to be ico compartmentalised. A multidisciplinary approach

15 noeded, as for example, between the agriculturnl econorrist and the agrioul=
turul meohanisation opecialist an assesting craticel bottlenecks (see below),

PROJLCT INPUTS

Oe The manpower inpuin comprise six Indian scientists, plus cupport staff,
0f the originally proposed four WK team members, three are now in post, with
the soil conrorvationict as team leader tupported by a farm mechanisation
Bpecizlist and en egracultural economizt, The po~t of animel husbandry
specialist is not ooing falled ot present, The Indian animal husbendry
speotelint 18 well evporienced and io developing hic own programme., As noted
belou, there is an urcent need for additional menpovor on the U? side with
respeot to hydrology.

10, For & variety of raasons, provision of UK equipment to the project hes
not yet Leon rcolised, but 1t as expected that thin will be renedied shortly,
Counlerpart funds have boen uced to obtoin seeds of neu varieties and to provide
anputs ond manpouer for soil conservation works, Tho project does not hove a
fellouship component, although there 15 provigsion for study tours, Counterpart
staff find it dafficult to obtain aprroval for travel wnthin Indie vhich ie
er1ential for koeping an touch wnth rolated developments in other Staten,
Difficultic. have been expericnced from the lac: of an erperuiental block of
land vherc alternative cultivation methods can be tried out,

PROJECT ACHIEVEITNTS

1, Project staff iamicate that thero hos boen a shift in cropping prace
tico~ toiords Fharaf cropping, Something like two=thirds of the cultivated
arer is under ¢ kharif erop wou compared wath only one-third earlier, This is
cald to have amprmed 1 ater retention or indicated by Lhe higher uoter Jevel in
vells, The shaft to khoaii cropping, houever, har largely been at the expense
of raos croppang since there has only bzuen 2 mode~t increase in cropping
intensity from 1037 to about 1109, Projeet otaff have found that uithin the
project arca thore are .hallow clopiny soirls which can be cropped in Fharif
but vhich cannot ~torv adequate vuter for o raba crop, Loucr doim the clopes
are doepur no1l vhioh can ce donble cropned, whilst some lover coils are too
vel for relaable eropping in Lho:if but wall grot rood 11bi crop~e Thus
recoimrsndod praciices nood to be related 10 02l und lemd clangificatior,
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12, In terms of soil conservation mearures, substantial efforts have been made
to prevent gulley erocion along the main drainage cournes through the provision
of cabions, (these are flerible, wire mesh, roch=filled bw?etsg. Project staff
recognised from tho nut~et tnet runoff waters from the heavily overgra~ed and
damaged lands around the eastern cnd of the project area were causing serious
damage to cultivated ficldc below theme A major initial input was therefore to
make effective storm drain./.atotfr bLetveen the hills and the farms, ond to lead
the water which they had intercepted along identified watercourses to major
natural wateruays. As an ancillary to this, omphasis has alno been given to the
stabilisaticn of relected natural watcrcourses by means of grassing, stone
pitching and nrovision of drop siructures, As far as pos~ible, vater 13 itrans=-
ferred at scafe velacities (regulated by gradient conirol) from fields towards
such watercourses along bund lines, Contour bunding has not oneen successful
bocause one farmer's gain 1s another farmer'~ loss with the mven pattern of
land holdings in this minor watershed, Project staff record that the desirability
of contour bunding as a soil conservation measure was put into serious doubt
followang earlier unwelcomed efforts (which either breached or held up water so
successfidly that severe waterlogging was mduced), and since the benefits a.nd/or
advantages of shaping the land surface in the bund catchrent batween pairs of
bunds have not been adequately rescarched or demonstrated, this has not been
done, except on twec sriall fields, lere tentative efforts are based on broad=-
based (ra.ther than narrow-based) bund: correctly aligned from crest to water—
course along a chosen gradient of about 0,3, This permits water to flow in the
required direotion, while also allewing cultivation right across the tund, A4
large storage tank in the project area has been breached and subsequently taken
over for cultivation by some of tha larger and more influential farmers. The
offeots of batter grass cover pver the tree plantation area whach has beon
protected from rrazing on the amount and peak rate of runoff from the previously
almost bare hillslope will undoubtedly be positive, but cannot yet be judged
because 1t has not yet suffored a monsoon seacon's rainfall,

13, Good progress has‘'beer made in the introduction of new crop varieties,
partioularly sorghum, Fertiliser demonstration appears to have been successful
too, following the principle of free distribution of both improved seeds and
fertiliser in the fi~1t year, free seed only in the second year, and ooth inputs
at full cost in the third year, Conclusions as fo the real impact of projeot
sotivities are tentat.se vecause there are no control villages to compare
performance with, ar jopored to "before and after" comparisons, Allovance too
should be made for tre proximity of Indore tounship,

14, Thore has heen come intreduction of improved farm implements and machinery,
togather with monitoring of farmer operations at criticzl times of the year on a
srnall sample of farmc, Such data on bullock power requirements for field
operations 18 an escontial prercquizite to analysis of the labour conatrainta

for the introdusiion ot wmprovert farming aystems,

15, The initial uvork of the agriculiural oconowmist was largels confined to
collaoting farm survey information rolating to rrea: croppew, rrop yields, farm
oize distribution, {arn incomo , etc, relying laryoly on {fermer menory recall

for operation:, ervenditums and yields durins the past year. Imvnroved accuracy
of this sort o1 data will Ix achieved by the nrovi<ion oi dierzes to celected
farmers, and nddition=2l reccarch asmistantic wor ing under the direction of ihe
economict, With the ar~ivol of a cacond agrirultural economist queitions relating
to the identification of lLotilenecks, the asteisnant of ris3, and the optimum
use of gscarce water Juring the rabyi reason can nou Le tackled as well,

.22
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RECOIENDATIONS
i, more emphasis on rroundwater and vater storage,

16, luch of the project nctivitien to date, particularly on the UK side, have
enmphesised nn1l conservation, as oppored to 1 ey conrervation, For some
activities, ior example, kharaf eropping, the distinction 16 noi go irportant
tince Loth 8011 and wpier coniervation are enhnnced throuwsh ibe presence of
vegetative oover and beiier iniiliration, Other activitirs, e improvement of
vaterunys, and draanapu courset, enhance ihe dinpo:al of cxoecn vater from the
project aren and prevent vaterlogmng, but do 1litile to inorease storage, Soil
conservation bring: longor term bencfits vhereas i ater con~ervetion brings immediate
benef1ts if uzed for double croppinf;e  For the iriprovement of farmer incomes end
employment in the project arca, and in samlerr areas vhere the project might be
replicated, connervation of water, an the limitang factor foverning production in
the rabi ceason and one of the keys 1o double cropping, warrants more attention
than hitherto, Since most water for rbi crops in ntored in the 70il or as ground-
water rather than in surface tanks in this aren, additionzl attention needs to be
paid 1io this resource, Project staff have ovserved that t1than the projeot area
cood {opographic sites jor tanks/dams are abrent due to the very flnt topography
vhile 1ihe denrity of euliivetion loavon little spree on corron lande for tanks of
any worthwhile sire to Le ereavated ond conciructed, Hoever, plotting of the
groundvater table throwsh vpter depth in wells thould be continued end correlated
vith rainfall and run-off mea. urerientz, Project ctaff have attenpted to determine
2 oeries of relationn betueen rainiall and run-off by anstellang a nett'ork of
autorraphic raingeupes nnd flumes with ciage rcoorders, So far it hes not been
possible to oollect any relinble inforwation on amewnis of 1011 /nutrent loss,
Putting tortiher the conplete uater bLalance and grounuvater picture and its rate
of reoharpe might require additional eypirtise from a hyarologict, Follouing a
recent vasit to the Project, Dr Abernqihy of ihe hydrzulics Research Station has
reoommended the dovelopment of a ttrong voter momxiorang programme, The range of
monitoring instruments supplied to the project shoula be roviewed and increased
to enable the collection of daia on o1l moisture, vell levels, levelc and
velocities and sodament concentrationt in drainqre vay., r~iniall and evaporation,
There chould oe annual urvey~ of the main drainave 1ayr, He further advased that
opocialist adviee on water matters be provided by ~hort vizits nt sbeut say monthly
antervals by a staff member of the HRS or another siation vath uater intererts,
The data collocted could be aralysed at the vi~itor's own station, le conclude
that this ndvice be followed md 2 water prograrme e tabli~hed, Some part of the
renommended vorr could be carried out Wy UX hydrolomnte neconded fron the Thoprl
grounlvater project, lnmber of tha: tcanm have alrendy visited Indove and they
uall return in 1978, thov anrlude aeconded storf Crom ICS and Ill. Once the
supply rade of tho uater availability picture 14 clear, ilaFinp account also of
coil nointure retention, coniaderation needs tr be {avon 1o the distribution of
searco vater anong crop ain ihe rabi ren on in order to deiermine tne optamum
croppang patterns accordang to the principle of equamarrinal rei urns, Azses<mont
of the prounds, iter potential of the mrotoct arca nnd the cstent to whieh 1t ecan bo
aurmented by various mearuretn, including extien-ion of lharai croppangy, 1111 provide
ardications of how nany addiiional wells should bz duz ana vhere, On the agro-
cconomic side, more information 1s nacded 25 to ihe dictribution of irragation
water arong differont size eroups of furmers, and of mea,uios that would improvo
access of smaller farmers to thio ~resource,
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-~ ii, the identification of a power conntraint,

17. Double cropping deen not dopend exclusively on irripgation water supplies
from groundwater sources in ihe rabi senson which only caver 109 of the cultivated
area at present, Partioularly in the decpor hlack coils a kharif crop and a rabi
orop can be obtained without supplenontary r1rrigation in good rainfall years,

The nececsary conditions for the achievement of double oropping in this situation
appear to inolude the following:=

i. early planting of the kharif crop;
ii. a quick maturing crop or variety in kharif;
iii. quick harveating of the kharif orop;
ive rapid soil preparation for the rabi orop;
Ve a drought tolerant rabi crop with a good rooting system,

18, Much appears to depend on the early planting of the kharif orop, vwhich in
turn deponds on speedy cultivation during the "window" between the firast rains
which soften the soil, and the later rains which make 1t ursoricable, Failure to
plant early in the kharif scaron may be bocause of a power oonztraint. Thus the
projeot staff attribute the higher cropping intensity achieved by smaller farmers
to a more favourable bullock po: er/lu.nd. ratio, One sclution to this povwer con-—
straint might be to recommend redistribution of holdings and/or the keepang of
more draught animals, but there may Le constraints on the availebility of animal
feed in relation to the large nunber of livestock which have to be fed (many of
vhich are unproductive), Two~iheeled tractors or poter iillerr are unlikely to

be effective in the heavy scil conditions, Four wheel tractors mignt run into
problems of soil compaction, It ic indeed unfortunatie that the plenned project
equipment for this sort of te~t has not yet becn made available to the project,
but investigntionc into the esi~tenrce of g power constraint should continue and
involve joint work betweon tha arricultural engineer and the agricultural economist,
This should include atudies of aliernative seedoced proparation techniquer,
inslwding continuous cultivation during the fallow period Letueen tho harvest of
the rabi crop and the beginnins of the rainc (vhich many farmers practice) mo that
necescary operations within the "uindou" poriod are minimi.ed, Consideration will
need to be given also to the e 13tence of other bottlenecks at critical periods,
and possible needs for mechaniral or chemical subctitutes for labour or bullock
pover, especially during weedini and harvesting. The agronoristic need to study
the effects on y1eld of differert dates of planting over a period of years to allow
for the year to year variation 14 rainfall distribution, particularly in the
critical weeks at the beginnins of the monsoon,

112, farm planning undsr riik and uncortainty,

19, Dospite the advent ot e~rly matwiing variotios, the rink element of kharif
cropping duc to rainfall varintiom (dry .pr113 and taterlogring) still remains,
Civen the pact pattorn of rli~=*ic variabxlity, farm planning studien are necded
for modal farm situation: to detnrnine the probable outcone~ on farmer incomes of
a varioty of croppung practire y starting saih a stracht conparicon of rabi
eroppins versus hharif avoppar, and extending Lo various cropping syatems for

sh aenuona taken togethar, Ir hou many years will 1t pry a farrer to plant a
kharif crop rathor than » raor ~10p? I the croppirs patlern i-fluenced by the
farmer'!s oun food preferencer? .n~i are the offects of s\ minimivation rirategy
for a khurif crop, eg planting ir iey on the probability ri gotting a rabi crop.
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“Are short torm cash crops an annver? \liih supplermental irrigation, is triple
sroppang & po3silility? What are the rotational comstreints in terms of maine
teining soil fertility and mumamicing pest and disense burld=ups? Some farmers
fear that aouble oroppins will exhaust the so1l and tare a crop every other rabi,
with an ocecasional kharifl crops The variationn in cropping sequence nced to be
dooumented, Annuers to these norts of quostions can be handled wathin a linear
prograsming nodel, in which the input/ouiput relations are specified and a solution
derived from given pesource constrainis, **hach 1n thaa case would likely be water
in the rabr season and pouer in the kharaf peanon, As in many simlar cases,
epplication of a linear programming epproach of i1tself serves to generate <the
right sort of questiona and suggest arear for further meoningful receercl of value
to farners, It can be said nou, houever, thet infomiation vill be required on the
monthly, even weclly, dispooition of labour and animal pover as betwoen crop~ and
ectivities, and that thic 15 a tas)’ an ubach the agricultural enpaneer and ogr-
cultural economirt could uzefully join forees., In arder to encompans rigsk con=
sideration’, simulation runs vwall be necesrary, using o honte Carlo methodology,
to allor for rainfall and price variabilaty, and therelLy diermine a cropping
sequence which will allov the fammer to achicve the maximwn i1ncome in nost years
with & lou probability of an unacooptably lov' income in "bad" yeara., A short term
consultancy vioit by an agro~climntolomst is scheduled in order to 2881pn formal
probabilities to rainfall distribution and the onset of the monsoon, bascd upon
pest climatio data, Thas will support the work of the agricultural economists,

CONCLUSIONS AND PROPOSALS FOR PHASE II

20, The project is clearly achievang nome suocess, albeit within a fonet hut
limited geographical area, Dryland farming 15 likely to remain a priority field
for tho GOI, and this tyre of "operational research project" 15 important in o
courntry vhere 1t is generally recormised that ihere is a pap between the research
leboratory ond the farmer's field, As ICRISAT expands and intenrifies 1tsn
nctivi tien, there are lilely to be more valumble pacrages of technology requirirg
rdaptation to farmer circunctances and feedback to 1he reseerch stations of ICAR
and ICRISAT of farmer constraints and needs, Wlreuscre in tho report of this
mosion 1t has been sugpented that the UK might arsist an building a bridge
betveen ICRISAT and the All Indre Drylend Farming progrerme, and the present
project mey provide the founastions of such p bridge. The project 1o perhops not
yoi ready tc be replacated on a tridar basis, but this ~hould remein = nedaum term
coal, Houever, chould land for experimental purpoics not become available t1thin
the present progject zreo, concideration chould be £iven io moving project
operations to n different cite, One poseibilaity 15 asvocistinn 12th the nroposed
ICAR ro1l ena water managoment research institute fo: black <01lr in the higher
ainiall arecas, Ve supnort ihe Project leadc:'n promozel thet over the revt year,
ulalst all present activiiies continue, speeiel effort ve put into daveloping a
celchment aren of 62 hectares, This will provide visual evidence of the value of
rrerent anputs and, hopeiully, help to gererate cupport an well as provade g
valucble demonctrotion for farma,

21, Desorte the achievements it wounld be prenature to say ihat a complete
pachnge of recommendod praciices has energed thioh can b crtended to other
Tarrier< operating under ~imil-r conditions, Oparational retecrch imtiatives in
lone <haping are containui ' and requare further tenang, Croppang systorms that
neve succceded in the 1.4t three good rainfall year~ neea to he wroven in o poor
r.anfall yerr, While sone components of Lhe nmckare heva been ideniifiod, thore
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has beon relatively little thoupht mvon ar yet on o how these recommendations
can be extonded to farmors in ¢ ro: t effootive nanner,

22, A large number of desirable developmonts are of the type cuch that the
interest of the individusl and ihe intrrest of the indiviaua? as part of a regu~
lated group diverge, Catchment protection, public grazing lend development,
wasteland tree crops, drainagre channel conctruction and maintenance, ground: ater
development and many other connorvation activities are such that the individuals
rationally purcuing their oun private interest will not result in optirum social
level of investment or consumption, The project ataff have achieved some success
in subordinating the intorects of indivadualr to thone of the group, but can

thic be replioated on a wider seale? The UK team loader has requeated air photo=
¢raphy in order to plan nexghbouring vater~hods tith a viev to devising an optimal
netuork of goil conservation wor¥s, bLut there are evident difficulties in supoer-
imposing such a plan on on oxisting pattorn of land distrabution, Physical
planning [rom the top needs to be intograted with scocio-economic planmang based
on farm level studies,

23, Given thece constreints the most uceful means of extending ihe benefits
of the project's work 1s through a troining progremme ro that the lesgons of
exparience and the diffioulties encountered nay bo passed on to agricultural
graductes vho 1ill be the field staff of a larger programme, UK inputs to such
a training programme nhould include a coil and veter managenent speoialist, an
agracultural econonist, a hydrolog:at and an ewtensxon/tralnlnc expert, Shorter
term expartise could ve fielded for particular coursos. Such a tean, continuing
in olo~a collaborutive effort uith the present well qualified Indian staff,
could maintain 1to operational research initiatives within the projeot area
which uould serve ac a valuable traininge ground in demrnsirating the advantages
and diffioulties of implementing sugpeated practices, The toam can also be
available for the preparation of larger progrommes thach integrate physical with
socio-economic planning, to be stoffed by Indore trainees.

24, Hydrological expertice ic needed for the determin~tion of water balance
in the watershed area, and the scope for expanding, irripation based upon ground-
vater pumpings This might be provided by short term concultarcies in support of
an intencive water management programme,

5. There 18 a case for a full time liventock specialist vhose duties would
inolude inprovement of the frod and fodder bage, analysis of dreught pousr require-
ments in critioal periods in oonjunction with the arricultural engineer and the
agrioultural economists, and liaason with the prerpoctive UK cupvorted livestock
projeois in southern India, However, 1i seen. unlikely that ICAR w11l agree to
the recruitment of a forapoe spocialigt,

26, There should be some :witch in projesl stratepy from o1l consarvation to
uater concervation, 'The hydrolopiut input mferrnd to above is nccded 10 entab-
lish the vater balanco situnlion in ihe ares tith particular reforence to ground-
water recharge and the scope for e panding the nunber of dug wells, The hydro=~
logist and agricultuzal cconomirt torethor could uorc touerds ossetning a oropping
system uhich would maltze optimum utalisation of groundi oter in the rzbi season
consisiont vith a preceding kharaf crop,

Z]
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7. The project staff appear to bo vorking an some degrree of professional

isolation, Athough they are vicited by an increasing number of experts they
themselves are perhaps not nufficiontly in contact with other projects in India,
There are some 24 dryland farming projects unuer the ICAR umbrelle ang there is
ICRISAT v.ith its sub-rintions in India, Ian~ncial provision needs to be made for *
Joint travel by Indien and U staff,

28, The UK proviues Bool f1d to ihe project 1hich ir being erpanded, The
agriculturnl economisis receive the Commom ealth Bureauwr Agricultural Lconoes
and Rural Sociolosy Abairacts vhich iz used 25 a means of obtaining nelented
Literature from the Journelr throurh the Britizh Counci} photocopying service,

29, A felloi shin cormonent should be added 4o the project o ihat Jjunior staffr
could receive aldational postgradunte trawnunge in the W an selected fields,
Provasion should also he node for thard country vicits/traimng vhere appropriate,
A specific proporal ig that a teanm conponed of a nenior reprenentative of Jimyy
Universaty, a Deputy Darector of ICAR, and the Project leeder with hic WK counter—
part should vasit WK supported dryland farrang projects in Botsuana,

]
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APPENDIX 3

INDO-BRITISH BLTWA GROUNDWAILI PROJLCT

Swmary of Recent Progress July 1978

The wost notable advancus made in roceut months have been in obtaining
data on tue deep geology by exploratory drilling., Several deep and
anallow lioles have been completed with a maximum depth in one instance
of 313 wetres (1020 feut). The duep lioles arxe designed if possible to
penetrate the volcanic trap sequence and into the underlying basement,
usually Vindhyan sandstone,

Tne information obtained during drilling and by modern borehole logging
techniques has demonstratea several very important features. Aquifers
are mainly associated with a fractured layer between overlying weathered
matorial ana underlying massive basalt., The weathered layer is usually
formud from an original flow surface and the weathering effect is to
convert the basalt to red clay. Up to 7 agquifers have heen rocognised

in 300 metres section drilled, cach aquifer being of the order of 15-20
matres thick. The samo sequonce has been recognised over very wide

areas up to 100 kn across demonstrating it to be uniform, widespread

and flat lying. The feature will make it possible to interpolate data
and assist analytical studies on resources. The main disadvantage will

be the difficulties in making correlation with the local sub-basin studies
since the aquifers clearly extend beyond the surface sub-basin confines.
Detailed production tests have not been carried out on the deeper aquifers
although evidance to date has indicated that productivity is not likely
to be high.

The more routine studies on data collection and processing have pro-
gressed but at a slow rate due to problems of field transport and of
otaer service functions. The monsoon commenced in July and f£ield
operations are consequently reduced, Two of the three British rigs
assigned to the project have commenced operations and the third is
expacted to be commissioned following the monsoon. Other important
studies planned to commence in the next field season includs systematic
geopnysics concentrating on thwse techniques most applicable in the
volcanic seguence, and RLlution studies,



4.

staff training in the UN has buen limited to date to Dr Das on the geo-
chemical sidu but at lecast one additional visit by an Indian hydrogeo-
logist is planned during the current year with emphasis on modelling.



APPENDIX 4

OURDWATHR EXPLCORATION, ASSBSSMENT AND
Wi I¥ St TR0k -

he Project would cover the hard rook=
stwrcity &reas of eastern Mahirashira traversed by
the Penganga river, a majar tribdutary of the Godavery
River Bystem. The main hydromeologiocal units mre the
apgelldoecus seguience of Owddeppah formations, lime
s¥one & sand, Bondwena and the Deocan trep for-
mation, the last 'being the most predominent. The
total area coversd by river basin is about 21,000
8q+.kms. Ths varioms studies performed would bes

a) , Jerial geolngy structural analysis.

b) lineation of the verious flows in the Desoan
ﬁ;p sequenpe &nd identification of ths vesioular
igonn,

6)  #oplichtion of the metholelvgins devalopsd

,x gxm $m°§ap¢ Betwa Rimbggirr Erojeot
and refinemmnt of the same for investigation
mnd edplorstion in the hapd rock terrains.

d) Quantifioation of the rescuroe and demsrestien
of proppective erees for further davelopment
including recommendations on ‘e ménner of
development i.e. 'the type, depth, design and

. ©Bbacing of the structures on ths baails of +the

e YErious parameters.

€) Delineation of suitable areas for artifiecielly
*  Yecharging the aquifer system and studies to
\ amsens effettiveness of the various recharge
mthode in'the erea identification of the most
d!litable mactioce.

£) Pleparation of long term development and
v whnageme nt'plans. ’

JRUD
8) Ezperts
¢ 1) Projeot Team Ieader 36 months
431) Ocnsultant in ertificlal
ronhargoe 9 months
..‘.2
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144) Qomsultant in hard roek 9 monthe
hydr oge 01ogy e

20IPMRNT
4) Bdvy duty Down the Hole -
B & 150 (360,550 5
capacity) 3 Noa.
i1) Bare hols T.V. Camera 1 XNo.
111) Bore hole Electrical

logger with all
gadgets and epares. 1 No.

iv) Phot geclogical equipment 2 Sets,

v) Digital type water level
recorders 20 Xoa.

vi) Alied equipment far hydro=
gaqlogicalschemical, geo=
Er!;aical, hydrologioal and

ﬂ.ling works

t

ZALIQW} ETRG

1) Quantitative hydrogeohogy
of hard rocks 2 Nos.

i1) Hrarogeological aspects of
artifiotal rechmrgs atudles 3 Nos.

113) Deidi4ing 2 Nos.
iv) Mige. 2 Few.
DB ATTON

‘

Duration of the Project would be 48 menths.

G.RAIR/

vy



APPENDIX 5

GROUND_WATER RESORCE EVALUATION AND MANAGEAENT STUDIES
IN BIST IOAB AREA OF PUNJAB

The Bist Doad is the inter-stream region between rivers Sutld)
and Beas and oomprises the thick fertile alluvium of the Indus systen,
It is bound on the North-east by tip Siwalik hill ranges and on the
other pides the two rivers define its boundary. The total area covered
is about 8,000 to 10,000 sq. kms.

The area represents the typical Indus Valler deposits with tho
sedimnts comprising primarily of sams of varims grades, gravel,
pebbles, clay end kanknr. The soil ig ontegarised as sandy loam. In
the Narth—eastern soctor, on the foot hill of the Siwalilk rarges, is
the zme of rectarge known as the Kandi region which oongists of
ocarse grained materisl comprising of pebble, gravel and coarse samls
of the outwash plaing of the Bimaloysr rivers.

The grea oomprises cne of the extremely fertile regim of the
oountry and hes in the moent past witnessed phenomenal inorease in_
agricul tural produotion through regulated use of surface amd grounde-
water, However, in the ebsence of the detailed studies, proper form-
lation of the oonjunctive use sohemes in the region is not possible.

The trenis of the water 1evel point towards a situation leading to
over-drafts maasures for cheoking of which have to be taken immediately.

Keeping the abow in view, a project on groundwater potential
estimation and menagement of the entire resource is cong idered essential .
Ths main objectives would be 3

Te Map the amoriel geology of the region,

2. Detailed evaluation of the resource potentinl, manner of
its development and draw plans for further development
of the resource on sciontifio lines,

3 Basic research to dtemmim the rate of canal seepage,
irrigation return flows and recharge to te gronndmter
systems from the vear ious sources inecluding precipitation
to formilate sound soientifio bage for evaluation.

4 Preperation of Mathematical model for long term mahagemant
of the resource and ite quality aspeots.

5 8tudy the scope of artificial/induced recharge of tie
groundwator system .

6 Forrmlation of sohemes for conjunctive we of surface and
groundwater resources keeping in view the available potential.

e ..2
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e)

1)

i)
i11)

iv)
v)
vi)
vii)
viii)

Buigwat ,
Heavy duty direot rotery rig ~ 900 n oapaolity
with necessaxy ancillaries and spares.

Peroussion attachment for one of the &ove xigs.

Borehols eleotrical logger with sncillariss
and smare parta.

Inflatable barshole packers
Photogeclogical equipment

Digital type water level recorders
Borehal @ TeV. Gamexs

411ied equipment

». ExpEEry

1)
i)
144)

Artifioial recharge sthdies

Sydrogeeloay
Bydrology

G FELLOWSHIPG

i)
1)
111)
iv)
v)
vi)
vii)

Quentitative Hydrogeology

Mathematical modelling

Artifisial Reoharge atudiss

Groundwator mamgoment

Integrated surface & groundwater developmont
Irilling

Greuwdwater hydrolesy

. DEAmION

The duration of the project would be 48 months.

2 Foa o

1 No.
1 No.

Asgorted

2 8ats

20 Howo
1 oo

2 Nage
2 Homo
2 Ns.
1 Yo,
1 ¥os

1 ¥de

1 Hee



o) Titio ond locabion of
Prro Joobit

b) Driof desoription of
objnotivos and purpososns

APPENDIX 6

Item NoslO

:+ Advanood Acadonic and Regearch Trainin
n G TTolds or Gcomoo;mn{m ol AEL

n the
oons .ruction Toterinls For 013100 8 ol

Central %ﬁ and Materials lesoaron
Station of Cortral Yiater Commisslon,
Now Delale

With tho ourrently proposed broirarmes of
bringing undor irrigation 8 million acgtares
of land tarcugh major and nediun pro jects
and ougmenting of tho power potontinl by
18,000 M4, the tempo o. potivitios in the
irrigation nd power s otors have to be
geabod up lor handling tho roquisi 2

wolyme of Worke In addition to oll other
works, the goomoohknical aspoect of these
pro Jeots also noeds to bo augnented to the
roquisito lovels. Tho Central Soil and
Matorinls Regoorch Ctatlon, daopite being
t10 lergost unit in the oountry in tho
field 3f goo=mechanios and the scionoe of
sonstruotion matorials, hao also to bo
properly strengtacnede Turthermoro, o8
most c. our future hydroeloctrio procots
are 1ilmly to bo oonoceniratod in the
gimolayan belt with 1ts myriad goomec hanionl
probloms whioh nove nordly ony seoonds in the
world, it is vory neccssary «hat an 1%0%
bepinning io mode in trying .o undors

.ﬂw probloms ol the regione The goomecha=
nioal problems of the Himalayo! bolt arc

so oomplox ond dif icult and navo no
parallel anywhere else thot any afoun. o7
studi -8 oould bo Justifled and will surely
givo rioh dividends in the sonstruction of
Jprojocis. Theno aspoots nave bocn
gpooirioally tal®n note oi by tie digh
Levol Committoo in thoir report on Jhe
reorpanisation ef tho Oontrol 5411 and
Motorianls Resca'ch station, ia fomot, Shey
have spocioell, rocpmmondod to the Governnent
o: India taal” the gonmechanical swudy ol
this region bo token up immediately-

This Rosearch Station has boon vorking
in these ficlds for o quarter of 8 century
now ond har tuilt up its own oxportisce
Tn ordor to gear itsoli up for handling
+tho worst ovor probloms, it ig oonsidered
ossential that the theoretical ond
rosearch bnsc be reinforocd tirougn
aocadomio ond rosearch raining in instilu
ions of ropute doaling with the

goomeahanicnl fioldse
Conudese \¢
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o) Timo span wiih tentative

d)

starding datos

Looal Inputs tn e
crovilcd nd mypon
oxpondfiure Lnvel—rods

20w

Tho Contral Soil and Materinls Rosoaron
Sucvlon 1o gurrontly recelving assistanac Irom
vho ited Kingdom in tho field ot pocl.
nacnniese This prograire involves ol~monls
ol oquipmenu, oxpertise aJs <woll as training
ol Indian engineors both wiuin he oournLry
and in UeK. Duo Lo unavoidable dolays, vao
Projramio aas alroady boon oxt nde. lop g
perind ul sivt monias and i3 oxvootod 4o Lo
orrploted by 30tu June, 1978,

In pursuanco of tie objootive of
improvoment in the swngrotioal baso s 1c 18
Propoded Lhat bout a dozen sopior offigers

of tho Research Station be sont out o 5.0
oduoatlional and othor rosearch institutions
in tho Unitod Kingdom for porinds »2 one yoar
caoh 80 thav tiey may, in addition 1o
updating thoir liowledgo in tho various
aspeots of goomgohgnioa, viait goms o” the
other institutions partioularly with a viow
to otudying resenioh teohniques

The following £iolds of spooinlisation
arc proposod to be undortakon

1. Rook lMoohanios
2+ Soll Mochanies
vs Conoreto fnohnalopy.

Somo o+ the vugmnatod Ingtitutions are
listad bolmy-=

1. Imporial Collego ol Teohnolopy, London
2¢ University oi Swansea

Se Unive aity of Now Castlo upon Tyno.

4+ Univorsity ol loods

S« Univoroity os Cambridges

6e Univoraity of Oxiord.

Four Yearas =~ Siarting Scplernhor, 107:,

The pay cnd allovancas of tho of[icars
vill be borne Ly .0 Govermmoni ol India
and has boen osti'intnd a% R3e3425 laliua,

Contdee s



¢) Indication of extornal oxports

1)

)

roqiirod L,es 6xports vith
tic1d o" speoialisa.ion and
mnber and poriod, training
fooflitios with llold and
nunbor and equipmont noodod,
il anye

gstinato of oxbernal inputls
in {1 iql terms rolovant
to dogor 80uUroos

Cortifiogte of Plapning
Commiasion, exPonditure
oloaranoe and DGTD 6lepranoce
for oquipinnt.

-26—

Nil

A8 scnior offiocers with o mimuum of

8 to 10 years ol service aro oxpootad
to bo doputod foi tho purpoge, it is
felt tnat thelr stipends in U.K. vould
bo sufficient for them t° maintoin a
roasonable standard of life. Jurthormore,
a8 travolling in oonneotion witvh thedr
sraining is alsp involved, somc
additional allowanos would also be
roquired in this regord in additlon to
thoir iniornal truvols. It 1as
tharefore hom ostimated that an an
vorpgo, about £ G000 nay Le required
in oonnootion with tho training of
ogoh ol tho officors making, a totil of
obout £ 70,000 to £ 76,000

Dnos not arisoce
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APPENDIX 7

Jrojept Title: PROPOSAL FOR ESTABLISHNENT OF RESEARCH &ID
TESTING FhCILITIES FOR ROCKFItL,

lJuration: 4 years. Proopsed Startina Date noril, 1979,

sounteroapt n Ninistry of icult 3 .
p: rosrt nge g‘y_; mp’u AN ugg Ic:dgtg-gi&i(rripation
Personnel Sub- Tralning Equlipment Misc, Total
- pontract — -
1

us $ -— us g us uUs § us g
2,42,400 43,500 8,53,150 10,000 11,49,050
Backqrounds

A lerge number of earthfill and masonry/concrate doms
hsve bgen construoted in this country since indepandencu. With
the diminishing numbur of-suitable sitios for theso tyoes of
dems and intricate foundation problems encountursd in the
construoticn of such tyoss of dams particularly in the
Himalayan region, rucburse has had to ba takan to the construce
tion of high rock fill dems in the light of availability of
rookfill materisl, improved techniques in the construction
operations and slso oconomy in coet compared to the construstion
of maspnry or eaplhfill) dams in thuse locations., The Tockfill
dams would alad bs more stable under earthquake conditions
pravailing in this eres., Tuo of the major rockfill dams that
have been constructed so far are thu Remgangs and Bezs dams,
More rockfill deme such as Szlal in 34K State (98 motrus haight),
Jemrani in U.P, (105 metree height), Tehri in U,P. (254 metres
haight), Bursar in Stato (254 metres haeight), Kishan in
UePe (240 motres haight) are either under construction or
propqased to be cofistructod,

Objegtives, "
gogg ragge ogguct1Vog

A numbar of ‘dovelopment projucts for ‘augmenting power
avoilability ess slso expanding the irrigation facilities to
vast areas are uresiintly in hand gnd many more would come in
thc years to foklows Indie is primarily an egricultural
counfey undargoing 'industrial changes. 1In order to accelerate
the rates of orogreas in the fisld of agriculture, narmanent
anc dapandably {rrigetion system s essential. Thuse irrigation
systems and powdr' dyvoloomant projocts would require large
rassrvoirs uhevo 'uater would ba impounded by the construction
of high dens. A® mentioned sarlier the understanding of the
bshavioup of rock?ill in the construction of high dams is of
vital nackssity o pffect aconamy in the Pace of rising coste
of construction, s propoewd programme, tharefore, would go
e lonh way in helping the country's merch towards dovelopment
and self~sufficiengy.,
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Some of thu imooprtant itoms of reseerch to bo carricd
out in tha laboraztory aru indicateu as illustra-tin uxumoloss p]

1. §tydy of offoct of maximun elzo of pertfclo
2. Ounsity of packifn maturiale
3s Cruyshing due to point contuct
4, Shinn of narticlus -
5. Effact of bosic comprussiva atrongth of rpckrill
mgterial
E?fact df froquency, amolitade and ehargy: input
with repuact tu densitiss obtainod in rookfill
gohstruction
7+ Effact of surfaou roughnass of nerticlos
8., Extrapolation aof all the bove effacts on theg
' adtual motoridls used'in cunetruction,

Immediata Ohfectivus

Tho orpjact would '‘Updeta the existing knauloefign in the
Piold of roclétill bohevicud to bring at oar uwith- tho
knouladgf uvailuble aslsewhara., This~would be achiaved in
tuwo waysg,

1+ Bdpbrts Ln #1PPerant asocects would ctma here and
help us in solving somo of our actual nrobloms.
Lecturas and sominaps would be organised to got tha
host oul of them., In addition, Indian Enginaers
would bue sent for training abroad to study thair
ways of woriking and acquire axanérionca,

2. Equipmont would be imoorted to bring tha existing
lgborutory upto data.

FOCUS OF ACTIVITIES A:D_OUTPUT
\'J

Activitios

This consists of appointment of thu. top and middle
lavel tuchnical personnal and training thum abroad in varioua
speclalieod Pinlds, MNacusaary provision for familiarization
tours of CRO an' the lloade of thu Divisions for four months
in the laboratorfus abroad at the rate of one officor nor yuar
has also bagn orovidad for, Research aotivitios would
covtinue to bo ocarriad out in collaboration with othar
Government Organi«utions and Universitios, as considoraud
necessary., $Sovural peoonle-from thouse orgunisstions, meoplo
fron the project situa and thosa from the Jesigns ocaells of thag
Contral Watur Commission will be enocouraged to actively
oapticipats 4in the orojuct to snsura that the project makes
an effuctive ocontribution to the davelooment objective to
which it ie rolatud, Thess cersons will alaso ba associatod
in research work, uhich will be based on actual sito nroblems.

—ug’
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Sutoyte |

Tho orimary outnut of tho urgject yould by Lhe
feasibility of harnnasing incomootent sites for the hydrow
eloctric orojects and to snable tho enginauvrs {n tha diaign
and construction uf rockfill dams t9 ovolve {moroypi tochniquus
in dueign snd construction of rockfill dams in order to uffoct
economy in cast comusrud to tne construction of mastinry or
aarthfill dams dn difficult docetions. The othar ,outouts apes

1. The duvalommont of laboratory tepting fapilitioe
for rookfill, ;
2. nequisition of technicul kpouehou and‘obtain

valuable data requirad for develoument okojects
in the country,

3. Overall strengthening Oof.Q8MRS in the Yluld of
ge0-mpohunics and cpnstrugtion materdals.

4s A uell treined team of Iﬁdian tnginaeri with
hNecessary experience gained in Indta and abyoad
to telke caro of future oroplems of similar naturg,
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APPENDIX 8

Prajegt Titles UNIT PQR HIMAIAYAN GEO-TECHNIGAL
INVESTIGATION AND RESEARCH

pagstions 4 yeers Egopgeed starting dates Aprdl, 1979

Couptarpart Aganoyy Ministry of Agricultwe and Irrigotion
(Department of Irrigution)

Sopponne} Remining Egquipment Misc. Tocal
$§ 333.6 $ 15 § 1950 $ 19 B 2377.6
(In thousund US Dollars)

Bagkgronnd:

Realising the pressing need of rock mass clagsification
in the dsaign and construction of rock=structures, Government
of Ind agsistance to set up the unit for
Himslayan Geo-technical Investigation and Rese rch in the

year 1975,

To help the designer to evolve material amd econanical
dasign of reok structures, it is necassary to dtermine design
parametars of rock mass by carrying owt in situ large scale
test &nd laboratory teests.

The Hims)ayan region is being exploited at a very rapid
rate for conatruction of Irrigation and Power pojects. The
romks of Himalayas, the youngest in the worls, bedr mark of
successive ddtacylemic earch movements that have raised this
mighty range, Unfortunately, the xnowledge about the axisting
gtate of stress in the rock masses of this and Pendnsula region
is sganty. The gilting of lerge engimeering structures whether
undarground power-houss, tunnel or arch amd gravity dams will
require 8 therough understanding of the behaviour of the rock

r the past stress history and their response to imposed and
: uosd loads,

jectivesi=
Long=taga.
1, The Ddevelomment of mualesus for Rack Madelling and

infogmation processing/simulation studies related
£0 rock mass in the various reaches of Himalayas.

2. A well trained team of engineers to tackle the
probiems in applied Rock Mechdnics.

3, Establishment of well equipped Physical modelling
faollities. .

4, Rxpsrtise in the £ield of rock mechanics e.g. Rodk
Mags clagsification.

ntation far tunnelling and mollection of

5, Instyume
£ial4 and laneracory aata,

6\
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6. ~ﬂnll strengthening of CSMRS capabilities in the
f1ald of coplied Assk Muchanics research. KLolloction
and ahulysia of fleld data and rulated asnuctas.

Immedicta.

1« E ~{n diffupent asuscts vould comg to Jidis
and holn us in solvinu soma of aur aotu-l broblamsa.
Locturus and Seminars wuulc ba organisud to get the
bost aut of them., In addition, Indiz2n Engincors would
be sunt for training abroed to study thelr ways
o\"uorking.

2. Equioment wuuld bo imnorted to India to uod-ca
tho oxisting laboratory. Rock [lechanics is o
Soiunce whure most of the information is durived
from tho tusts in thae fleld and in thn laboratory.

FOCUS OF ACTI{TIES AMD_OUTRUT

ey o wo -

The Centrul Souil & flatorials Resuarch Statlon uhich is
one of thu units of Central Watur Commission, carriod out tho
work of field, 1nvuatigution inclucing conatruction material
sutvey and foundadion oharagteristics in addition to basic
rosearch vorli-in the sclience of mataeriala. 4iid Lls sought from
UtDP to strengthan thu existing unit of Rock flachanice of CSMRS
for Geo-tachmical Investigation and Research.

The dctividias. o ba carriaud out by ths Govarament of
, Indta and’ UNBP. to ansure the timely imnlementation of tho
project are aw follousy

1. 'Mulimin.ry correspondence rugurding nrosuromont
of aequipment.
2« Purxchose of Jeap and other essantial accassorias.

3. Inktiazion fur variocus formal governmuital clearancos
‘ ‘swgurning the proposud U8 P Projact,

- 44  Agepultnent of Joint Oirector and suncortiny staff,
8+ Tloal/aallion of building, details und construation.

6o Faul)larisation tours of Director and Hoads of
. Qdyiutons,

7. 'Tralaing of eix Sonior Officars.
8. Brodurumant of equipmsents,

9, Regnarch and duvolapmont work in the fiald of
Ratik Mechanics,

10, "141d studiee and Linveatigations for orojocts
unier construction/design.
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APPENDIX 9

.

Projuct Titlo$ €STABLISHMENT OF SOIL DYRAMICS LABORATORY
“T ’C.Son.fhs.

Duration: Four yoars. Prooosed Starting Datuy fpril,q1979.

Counterpart hgen¥yy ‘Ninistry of Agriculturo & Irripution
Y (Depaytmont of Irri-gation A

Personnal Sub~ Training Equinmont ‘Misc, Total
— gontreot (incl,TCOC),: , e .

us » us § us § Usg USS
3,76,800 874000 ?7,60,000 1’0 ,qUD 12233,800
Backaroynd;

The Contral Soil & Materials Rescarch 8tation, Central
Uatar Commisaion, Neu Delhi, is tha:premier orgenisation in
tha country devoted to the field of geo-mechanics und other
matorial solunces. It has rendered technical consultency
services to numerous urojocts fhot only in the country but also
in Nessl, Bhutan, \fghanisatan, Burma, Indonesie, Sri Lanks
and Sihgapore. Tho opojogt whan imolemerted will bu a vital
achievesent in tho ficld of reecarch end lnboretory studies
pertsining to foqndatt‘on invastigations and cehatruction
moterisls Por irrigetion and poudr projects amd other civil
engineerdng strue.urus., npart from substantial enhancumunt
an the notential fur resuarch gnd testing in tha fiuld of geow
muchenics and construction materials, the project putnut will
have Par rvaching conesquences nf India‘'s fledning for bringing
more lard under ixrigation and gsneration of energy; this will
bu achieved bucauss of tha possibiility of conatyygetion of
projapta in, seiagnf._‘c prone aruas. i

dAndie ie ang af. the most surthquaka prirhid-‘tountries
and holus a aign!,ﬁl,weqt position in the world of “aarthquakess
Ouzing warthquakas, tho losdinmg conditions are very much
different Prom thu stetic panditions, The soil is subjected
to a séples of pulsotions of stresses with relatively repid
fluctuatione and it {a likely thit consideratde modifications
in the aoil propevéies may bu cavesd. In vieu of this
akillful blending of theoretical analysis, uanrimontal study
of ouil behaviour, experiments upon models of soil structure
systams and obse¢rvotions bf the porformence’af, comolotad soil
structures systoms undondgemeige ponditions will be of
paramouiit ‘Emenptancus, -

Objeativegs
Long-=tgre

The longwtsrm o0bjectives of the vstablishment of Soil
Dynanica Laborstory st C8/RS Projsct ara given belouw:

{i) Reewsroh work to find out the chonge of soil
propserties during vibhpstory and shock luoadings.
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(14) Studias rul.ting to rusconss of foundations and/or
structures to dynamic loads.

(1141) Studios rertaining to aoil-atrbéturo'1ntet~ection\

(iv) Studioe pertaining to liquafaction of sunds due
to vibratory loads/carthquakas.

(v) Stwdins rogarding dynemic airth pressuras bohind
rataining walls during vibratory/seismic louds.

(vi) Davglommant of analytical muthods in the fiwld of
gotl dynamics,

(vii) Study of failure case histories,

Immpgdiate,

(1) Naoessery equipment/instrumonts for uss in
laboratory and Pisld investigations for collaction
of data raoquired for the above studies wduld nsed
to be provided, : .

(11) Exoerts in differont Piolds would como to India
and provice helo in solving soms of our actual
oroblams. Loctures and seminars would bs
organisud to get the best out of them. 1n eddition,
Indian Enginears would bu sont Por training abroed
to atudy thoir ways of working and acquire experisnce.

FOGUS OF #CTIVITIES nD OUTPUT

Soi) Dynamics is a new disciolins of knduledgo. It has
therafore boan orocossd to set up a soil dynamics laborotory
by obtaining aquioment and technical knou=hou from UMP, uith
a view to achiuving self sufficiency in maintaining soil
dynamics laboratory, a team of expurts would be requirsd to help
set up the said laboratory in CSMRS. In addition a cortain
number of falloushias ara being crested for imnarting training
to thue concernad Indian Officers who would ultimately be
required to work in the soil dynamics laboratory.

Tha primary out put of the project would bae tho
agsassmant of tho faasibility of harnessing fncomogtent sites
for tha hydroelactric orcjects and to ensble the designers to
oarry out ecdromical and safa designas. The other outputs ares

(1) The devoloomort of besting facilitieg, field as woll
as laboratory, in the field of soll dynamics.

(11) Establishment of well equidned modalling faailities.

(241) ODavelopnent of expartiss in the various disciplines
of soi! dynamics for refinamaent of design procodures.

(iv) Develomont end 'imorovament of imatrumentation for
collaection of field and labpratory data oartaining
to soil dynamics and monitoring in prototypaes.

(v) Overa'l strengthening of CSMAS in tha fiold of
gao=m: chanics and construction materials.

(vi) & wel trained team of Indian Enginears to
confi antly tackla multiferous problems in tha,
figld of soil dynamics,

i



APPENDIX 10

Froteet Fitle ¢ DEVELOFMCMT OF SPRAYED
CONCRETE TECHNIQUES AT CSMRS
Rupakion t 4 yoars
Bropesed Starting date : April) 1975
Cougterpart Agency : Ministrv of Agriculturc & Irrigatia
(Department of Irrigation)
Personniy suns Training EQquipmnt Misc. Total
- a'l':ontract ‘dnel.TCC)
Us § us $ w $ Us $ Us ¢
188,400 55,500 203,000 10,000 456, 900

In rocunt yoars, significant dovelopment in tho
tethinol of‘.sordycd concrete has taken place in European
cq%:gmog? Aaﬁcn? goneral description gﬁ large nu:mgr
of tunndéls dréven in unfamourabl. rock conditions, supportcd
and lined with shotcrete, i6 available but duta in rosp.ct
of ity and propertiecs of rhoterute usesd therein have
notbednirepartednin the technieal literatur.. Also a
QothlAed undessianding of its supPorting action is lacking.
Indecd it appears that the properties of the shoterote
Bre dotlimined leggely by tha oharatteristics of spraying

machina and method of depositian #han b, the rock supperting
necfis. In Indie, excepPt on Ichari=Chibro Tunner (U..g.)

% I no Poucalpnoe of usc of shotercta us tunnel s pporte.
It usd’ for Bupperting the rock excayation is now ¢ ntemplatia
for Chuxha Hyﬂr&ﬁ.ctric Projuct (Bhutan) and Loktak Hydro-
Eloctric Prefcet (Manibur)

The prepant Btuiies ag omsed will be very uscful
for aoguiring gkin and confidc.—.ncgpgg Lho aprlication of
shoterete tochniques 'in glant tynnolling projects in I dia,

OBJECTIVES

Long Term
-~ The long-tarm cbjectiwes of the project arc:-

[
:l.';)-“;qm::ﬂity of harncasing incgmpatent pites for
‘the b=glogtrie 2cks «nd £p endble the
) 'Engmmenmed ihazrgﬂ g’qlltmction of tunnels,
unaé¥ground ;poyer houses ctc. to handle
Teengtrustion Tasks safisly and ccopcmically,

Contd...



I
oY
;luf

)

41) The dovalopment of uxportisc in tha Jiscipline
of sprayud concrote for rufinamant in the
Ancign and construction technigques of tunncl
aupp/rts.

i41) Development and improvement of instrumantation
for eollection of £iald and laboratcory data
pertdining t. spraycd cenercte and qohitoring
in p:*o’tmac

<dv) Overall s.pengbhening of czgﬁs in the £1i.143 of
ge »machanies, concrate technology anad
congtruction matorials.

Immadiatq

i) Davelopmont of tusting facllities, f£ficla as well

as labordtory, inthq £ield of shetercting
and guntting. '

1) To stwly the characteristics of existing
aonecrate spraying cquipments ahd the proporties
¢f the depesited concrate in lubordtory and
gicla triﬂ_rs,

111)'Té study the £ivld applicatica of shotcrate for
’ riods types of rock-strata and tther formaticns.

. an

iv) Yo doyelog guitasly admixturcs for shotcr:te
and gimitw, '

v) 10 dsvelbp a robot 'macxif.gg‘ for .apraying shot
fran Yomoke disgtancd o
of tunhela,

crete
abld safg construction

vi) To deaign und standuérdise shotcrota mixaes,
quam,ty-omtrol procadure ete.

vil) To measurd and conpare tho behaviour of
sprayed cuncrete linings and other support
systems at full sc2le.

FOCUS Or ACTIVITIES AND CQUTPUT

' Tho Cantzal Joil & Materials Roscarch Station
locdted at Delhs is one of the vital wines of the Central
Wathr Cdmfiisslion,’ which {s an attached offize of tho Dopartment
of Yrrigutiom,. Mintgstry of Agriculture & Irrigation. While
CSM Rusdprch Ttatibn I vha premisr organisation in Isdia
davoted tp the fleld bf geanechanics dnd other matcrial
scitnos®, thetCintkrel Mater Camission is charged with the
goncral rcaponaibility of initiating, coordinating and
furthering in consultation with tha State Govermments

contd,ee
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concerned schemag for the control, ccaservation Jnd
utilisation of water resovrces for purposeg of irrigatiom,
navigation, hydroelectric powWwor and f£lood control thr.ughout
the country. It is the intention that tho former may
irmpleoment fram 1979 to 1983, the project for develcpment of
sprayud concrote toc niques with UNDP Agsistance. This plan
is primarily intcnded to carryout basic research work in
addition tn routine £icld inve:stigations and laboratory
tosting pertaining to sprayed concrete technigues, &°ter

the establishmont of the requisite rcsearch and tosting
facilities for the purpose in CSMRS, CWC, New Delhi. This
would be achicved firstly, by procurement of necessary
equipments/ instruments for use in luboratory and fleld
invustigations and secondly, by visit of foreign experts

to Inaia to help solve some of actual tunnelling oroblems,
training of Inidian engincers abroald etc,

The project when implcmented will bo a vital
achigvement in the field of research and laboratory stuiiles
pertuining to geo-mechanics and construction materials for
irrigation and powsI projects and other ‘Civil Engineering
structures. Apart from substantisal emhancement in the
potential for research and testing in the field of sproyed
cohicrote and portinent construction materials, the nroject
output will have far rcaching consaquences on India's
Planning for bringing more land under Irrigation and
gencration of Encrgy: This will be achieved because of
possibility of cdmstruction of tunncls and undcrground
power houses in incgnpetent rocks with gruater safoty and
stabilization of high rock slopes involving jointed/
ghattered rocks,



APPENDIX 11

Project Title t RESEARCH ON CREEP OF CONCFETE
Duration H 5 years
Proposed stArting date s ‘April, 1¢7S.
gounturpart Agengys : ltinistr. of ggriculturc & Irrigation
Department Irrigation)
Perasopn.) Tréining EQuipment Misc. Total
£ & $ $ $
139,200 45,000 103,400 10,000 297,600
BHRCKGR OIIND

Iniia buoing primarily an agriculturel country
neuda speody exccution of mejor river valloy projccts
to accolerate the rate of rogres: in the £441d of agriculture,
For proper -and pconankc design of the concrutc structures of
the River valley Projucts, the dosigners are required to
hove a clear idea apout the difFerent stresses and strains
to which exch structures will be exposed during the course
of time.

“he concrete structurcs exhibit ungquestionable
influence Of time on its stress struin relationship which is
well known 8g erecp. It is thc concern of th. design
onginecrs to have a clear picture of such time depengcant strain
indused under & given strcss conditionsg so that this can be
utilised for proper economic®l design of the structures under
given stress conditions. Hence the importiunce of detalleq
study of the phenomenon of crecp in concrote.

BJECTIVES
Longmterm

Tha long torm cbjoctives of the Research oh creep
of panorete are:~

i) To update the existing knowladge in thc f£leld
of studies on crecp propertics of migs concretc.

i11) Association of sama of the well known cxperts in
the study of croep and its association in desian
prcbloms.

11i) To solve scme of our actual probloms and to build

up 2 strong team of experienced Indian Engineers
tc take can. of futurc problems.

contdee e
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iv) Strencthoning the testing facilities, £iold
as wcll as laboratory in the f£ield of cru:d

bolisviour of cancrote umder varipus climatic
cenditions. ‘

v) Dovolopment of ox wrtise for rofincmont of
dusign procedurcs for sale and 2conmic Jesign
of s.ructurcs.

vi} B velopment :3nd improvemot of instrumentation
for actual gtudy of thu in setvico structural
Behaviir of groto-types Jand tha study of the
rapgons of fa lurc of structurgs and ovalving
yemadial me§sured.

vii) Overall strengthening of CSMRS in the fiuld
of concrete tachnology.

a=ta

"4} &0 carry out rescarch on_the propertics on
cracP 3 concrate in collsboration with othor
:g.:men‘t Orgsnisations, Universitice/IIT's

ncvér pagsible.

i11) to assécirtc peopla from these organisations,
fram projoct under constructicn and design
colls of c.ntral Water Commigsicn in tho
tasts and rescurch work tv mdka them
étparience® to tackle any probloms occurring
gt tho profect sites and designs.

14

231) o traln a‘group of people at the Rescarmch Station
i3 the f£iuld of crespP studiaes and concrete
techrfology} eo that this knmtadge 1is used
golving seyoral problaems at site.

ECQUS OF ACPIVITIES AND _OUT-PUT

Without proper studics on thc creep behaviour
of thc masr concrche used in dums, the ontire cxponditure
on the instrumcntation for collaction of data apout the
structural behavicur o¥ the proto-types under service condi-
tions boeames infructuous, To help the designers to
dv.lyva gu:u;%m Jdegign paramctars for most aconamical
Aaesigns,- detailed atuldivy in leboratory and fisld of the
croep behavicur of differcnt comstitudmts of concrete

. wnder f£ield conditfons is vcry 2as-ntial,

Contd..e
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The Central Soil & Matorials Research Station,

New Delhi is the premicr organisution in the country
deveted to rostareh in Cement and Concrete 'rechnoloﬂ

and allica fialds. The projoct whaon implemented wi

augment tho reacarch activities of this R:gearch Station

in tho f£leld of crucp »chaviour in concrete and will

fead the designers with sufficiont £icold and luboratory
data on the subject to enable them to carry out econamical
und safe design Of concr.te structures for the multipurpose
hydro~eluctric projects and ancilldery structwc.

The other outputs will bc the dcvelopmont of
toam of experts engineers to tackle the orcblems as
cnoountered £ram time tg tima at sites, development and
improvement of inatrumantation for actual study of the
in service structurdl behaviour of proto-types @nd the
study ©f thc rceésons of failure of structures and eovolving
remadial. madsuras,

P



APFENDIX 12

Projoct Titles FACILITIES FOR RESEARCH FOR STUDYIIG
BEHNVIOUR OF COHCRETE UIDER HIGH
TRINXIAL STRESSES.

Durations 4 yusrs, Prooosed Starting Dote:  April, 1979,

Countercart Agqonoy: I&.géaatry og " r%oﬁ.gggg al;d Irriqetion,
rtmen z on

Personnul Sub- Teaining Equiomert Misc. Total
pontraot iincla'rcuc)
Us ¢ - us § us & us ¢ us &
98,400 45,000 14,40,000 10,000 12,983,400
Beckorounds

The bohoviour of concrate undur combined stetes of
atruss 1s not comolutely understood, although work on this
subjoct has bpun in progross for about 50 yuvars, Criteria for
failure of cgncrqbu ynder combinad etrossus have been prooosed
by several Rescarchere on the basis of their expsrimontal work.
Houwover, later oxperimental work, in some cases their oun, has
ahoun thesp griturla to bo invalied and at nresent tume thers
saoms 0 bo no uwy in which all tho resulte can be correlated rnd
a suitablo criterion established. The congapt of pors uater
praasure in tho flold of Soil-Muchanics is well knoun but it
does not amonaar ta hevu beon applied previously to thas theories
of failuru 0§ conorete, pspeéially saturaoted or partially
saturated ooncrote. From our presart ata~te of knouledge, it
does not seem oossiblu thet ona criterion can be formulated
to predict failure of concrute in gencral under all statos
of stress, including triaxiel atrosuwas. Honow, tha nead to
undertake the prpposed investigetions, Tho study will slso
help to.undepstard thd stross behaviour of concrots in tunnal
linininks, pRncreto tha, nuclesr resctors etc.

Obiectives,
Long=born

¥ho Jpng-térm objootives of tho prcject aros

L
(1) To egable the designors to oarry out goonomical
pnd safo dosigns of corcrote structuras for the
piant hydro-oloctric and other Civil Engingering
.JPI‘OJG?@BQ" )

I =t ;

(i) Povelomcht and imurovehent of Lnstrumentotion
for gollection of laboratory ewnd fiale Buta
pertaining to failurc of concrete ond monitoring
4n prototypes.
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(442) Overall abrongthon’iﬁg of Central Soil & fisteainle
Rasaarch Station in the flald of constructicn
M;lurlaa.a and copcrato tachnology.

(1v) Ruilding un 8 uell trainad tozm of Indian Enginaors
to confiduntly tacklou multifarious oroblums in the
+  fleld gf concrots tusting and dosign of cocncrate

structuryy.

Inmudigbe, ’
w i
41, Owveloamant of nassarch and tealing facililias,
r{pld as wull .s laborotory, in the disciolino
afgonoracu technoloyy.

H
2, To reviou the apesantly accanted oractics of usa
of uniaxial compressivu strungth of concrata for
design of all Civil Enginaaring struoturas.

4. T study tho offyct of core uajer Orassurs on tho
#W¥cength chdpacturiatics of concrete.
<&t ' of
Ty stwdy nelotignship butusen atrangth of concretu
© (bder dnlatial, biaxial and triaxf{al strassus.
R seguw of oxgeripantal 1cboratory uork is propoaud
be ‘txtandsd to §nclude triaxial tssting of mass
noputs usto = latarizl oprosgure of 50,000
s.fgg, {nch fe0. 3521 kgfem®, using tost cylinders
- A & t tr tlemeter and 2 matres holghts
-t ¢ ,
5, YTo ‘study the machanisqg of failurs of concrote
3 ¢ gndgr varigus cpnditions of loading and to
o Qatabl;"[,ah tha fpilupe criterion in arch casa.

Eggus & AR}V ITIES o OUERUT

‘The Gehtrdl Soil aad Noterials Rugearch Station located
at ilou Delhi, ig’ona of tgo, vital ulngs of tha Centrcl Wetor
Commigeion, which is an attached office of the Decartmont of
Irrigation, Minigtry of agriculture & Irrigation, While the
Central So0fl ano (Matorials Raescarch Station is thg nremier
organisation of its kind in India devoted axclusively to tha
flold of gao=mechanics, concrote technology and acienca
P construgtiommatartaksi the Central Jator Commission is
qnarged with thu guneral gpuaponaibility of initiating,

o=or 1net§pg*ndﬂ~furtharing.in consulta tion with the Stato

varhments conrernads eghemgs for the control, consurvation
and utilisetiondof wdtor Fegourcas for nurposus of irrigation,
navigation, hydpo.dlgotria pouwer and Plood control throughout
ths country. 1t i1s proposwd that the Central Soil and
Materials Beassrch Skakinh mey implemant from 1979 to 1983
tha ckojock relating-toedatnbliahmant of facilitlas for
Resuatch fér studyinrg kehapipur of concrate under high
tpiaxial atrossas, wilh UNDP aasistanca, This Plan is
primarily intended to strive to improve the axlsting knouledgu
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in tho pertinent Pield of concrete technology and oonnggted
dasign practicea, This would bu achioved Pirstly, hy
procurement of necessary equipment/instruments for use in
laboratory and field inveetigations fop colloction of data
required for thu Pruposod studies and secondly, by visittn
India by foreign exngrts to provide congultation basgd on
the current tracticees baing followed in this ficld in thuir
oountry, training of Indian Enginoorg abroad ateo,

==3000; ==



APPENDIX 13

Brojgot Title + RESEARGH ON WATER PULLUTION
I! RESBRVOIRS
Zuration : 5 yoors
o g ing D . Aprll, 1979
oun Agency t Ministry of Ar riculture & Irrigation
Training Equipmept Misc. . Total
ve § us & us § us us §
242,400 335000 741,000 10,0 1,026,400
PoCKGROUND

k ‘ 'Sn  India zhe rain fall occurs during thc monsoon only.

o5 such during &y pericd the requircment of water for varicus
purposus liko irrigetion, water supply, industrisl requirements
etc, can be met with only fram.water storcd in reservoirs. The
stored watcr gets pollutad om-avcawnt of various _geaec:: by the
o tima re ig an urgent nsad to monitor the quality
g;“:;ge;gé :lxn@arng regpoct to'ics physical, «chemical and
biglogicd) pripérties. .

. : ! Jhe parature of wator stored in regsfvoir varios
with dep , the incrauged amount of sQlér rudiation

in
he up er hator surface. This causc.Thermal and
ﬂe::;a' 1:%& ing developed. During ooling, the
cilder water 8t surfice bacamos hegvier &nl settles down causing
convection currents., ‘This coupled with the inflow ani

ing water renders the prcblem of monitoring the gualitv
morc difficult.

g@gm‘:‘as

The long term objectives for carrying out resesrch
on wa~ter pollution in reservoirs ares- ’

1) Datermination of temperatuyre gradients at
various staps of rceervoir before and &fter
impounding.

11) Monitoring of quality of stored water at
various depths, in terms of pH conductivity,

HOO3~, €003 7, €17, 80,~ =, PO~ = = etec.

i14) standaraisation of methods of collection and
analysis of water sumples.

iv) Estimetion of density of esdiment ne2r the bed
of tho reservoir und examination of ite

propertics.

contd,..
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v} lmyastigation of water budget, heat budget,
salt budgot, turbidity, chewical.constituants in
water, odour bacteria, algae etce.

'

ate .

#3:Monitordng the quality of siwgiwatars 8t the
propoecd recg_q\zbir sites.

1) Training of taAm of scientists for studying

the wathr quality in the reesadrvoirs and
sources of water pollution.

11L) Assmas auimj.iity of reservoir waters for
v

dcu:ratiu agricultural use and indugtrial
“J t
POCUSLOR ACPRVLIIE [TIES AND Retidatey

£ Wa vt - ,
X fMe'CEnLral Soid and Materials Rasearch Station,
C.ntral Water Cammission, New Dalhi is the premier

g-%atim in the country whict is monitoring the quality

ot tkditord in. India,pe predent. It has rendered tochnical
d sariiicas to INPERSIE  Proje in the countrv,

It {dp ity $ain mvdean of acieptiats in €he Réeearch
sta o1 Inct more. gl ore. detalled! ihformation on the
subfaat: . bk ca-tha garious projact authorities tovards
ayat S\{sg Of thor casirvoir watera in tha eCuntrd.

L]

ages apsranas an
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APPENDIX 14

1 ESTABLISHMENT CF RESCA..GH AND
TESTING PACILITIES PR MARIE SOILS

b

31 ¢ yvars:
¢ April, 11979 .

t Ministry of Agricultuge & Irrigation
Ptt. of Trelgati jo & drrige

-

Equipmont  Misc. Total

te W

N {
Us ¢ “=eus Us §
- 500,000 4,100 . 790,000

. -

r 0
v ~?

lopment projects .or enhancing the

-]
m&- £6 improve the export performance
dy, apd

many fwore would £ollow in th¢ yoars

¢to oume. Theme inv6lge vecléim’!ugh the land from sea anj
cons u:ei on_ ¢ and off ore marine structurcs. .
asky el l&% af-OLT 1in the s28.¥eds, there

~ iy wiely thy,dle
has heen‘% sudden

r

Spuft In GEE shiofe coustruction activity.

For the egonamlc dasign and eonstroction of marine and other
FfE ahore Stoy N8 1§,i§,a§solme1y vital that the

3¢th And deformdtion charadterietios of
these depoeits be olearly aatablished.

canpopi tiMm,. -epre

- 4 0 *han

J. - ! =
- e Bomg of m’.ﬁ.ntx yres would subjoct thoir

faimfatitns toorepagitive .t of, 1038ing alternating

nfrogrtanmicon £F ocgpressdon-And vipe versa depending upon
e chaitd

the whartyus

ntal o tions, Foundations

of some af thw:othgr atructures would need designing for
heevy londs ont-muehipe , wibrotions.

! hl ] ’
Harine depasits.are knoyin £ar their sunsitivity
8nd treaabercus behkvicur when subjocte@ to dynamic lceds.

It £ 2

bi> 3
strugtures vere designe

xuleg, |+ -

-3

on, experience that some of these

4 in the past on the bagis of thumd

1

In addition td the leberatcrv investig.tions,
perfecti:g the in-situ sampling
vﬂ‘q b

stheps. 18 3 nepd for
ted’;j& mg “déeF
them with labdiudt

ingcPm
of tha
80

14 prebortics and corre lating

o,
!'imﬁiﬁé‘é".‘ ‘“Vatiable techniques for
establiching thc depth, profile and thickneas of bcds by

la hol
qeo-phggﬁ},gghm in correlatin with the bore hola

q Iwe to be perfocted to define the geanetry

£4414 ménditions
phistiogtics; in the ‘luboretory and £1:1d work, backed up

« Jt would necd 4 fair amount of
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by nationgl analytical work boforo any ustble results
woulad cmarge.

r' ~ cginn:!.m ot the study f the Q_urapcarjeﬁcs
“‘ana 'Y e lz‘& macine-soils hus betilotemade 1nfx:1»:1b .
aur ast ten ara Or 8o, more © aborato
and gicld:studies h m);gnm be carricd out so thak,t =Y

deeifn and cuﬂtdr}mtion of m:r:l.m structurcs cam by
on 2 rational tnd” gechacfooking.
_will go a lonu way in £ulfiliing the ’ m: ?ﬁtction.
v M. .?u-_'t- . WIS de 2 ("
ﬁrdf e e, et .., 4
~ Al ezl 2 Aoy ey
C t - "m h‘(
¥ Thecong tommifSifertives d‘m eaubud-un ;

of Regearch and tosting facilitiss for mi3rine
soils are as follows:-

‘e

TV 1) 1o, t rescarch in ssmpiing technique
G- i oo rers ,@ m@ " 2fdturbed and undisturbed
Y i rine soils used for foundstion
il orB s guctux:qo. s .
RN % - m; vdy as-wall &g
. f: ‘.};ﬁ;’ ¥ " “edqi rg& gng-?'oéﬁdé
R ( I*w ﬁ—gqqpq : .' .mai'ina'JBoiTs. . ;’_' &

id eachnn;uea to detindate
l‘?“ﬁﬁ"tﬂﬁm bed- ‘L

. jy_d acial equipmant 1red for
d it = %%ga brofile of mbine b
e nee of“ehe m&.onaltxﬂstitute
1 '1::; K Woiusey the efjuipment to £ind
M vaRe h:m.. BYE t’f"ihozmme bed. _,

v) eoaumvm'w:wmmt,of

Ve LER IG“_‘!.’«;H‘W -i"p"uomrt;aa ,f,i" ? “mom nd
)y - * 3

«§ o "!, 1.‘") i
s J_:f :;ﬁ‘?}o ‘ﬁ\ia ‘properties of coals,

wil) o carry gut rescarch to gtudy the effect
Pa. gL pf Jepchipy £ marine 30113.

'u L0 ;ﬁ* by
.. "'1 Z n-pﬂ:u %?’EF . .“.” IR tim
1o 3 :.w:. Iy R : P - NE ‘t
U A T x,u'«di#w“i ’" 4‘—»’ RS Y )
»&"1 Uﬂdé'l .5 qaﬁﬂ ‘w{v’f IR P oY | JC 18 -
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The projedt would update the éxigtiing knowlodge
on the°bahaviour of marine soils so 8s to deal
with all type of problems met with during
constﬁ::tion of marine structure. This would
be achlieved in two'Mays.

1) Experts in different aspacts would come
here and help us.in solving samc of our
actual problems. Lectures and scminars
would be arranged to derive maxdmum bencfit
out of them. In addition Indian Engineers
wmp.d ba trained abroad in this field.

11) Equipment required for carrying ocut spocial
tests on marine soils would be imported to
egteblish facilities for laboratory study and
in=gitu rtudy of marine soils,

POCUS_OF ACTIVITIES AND OUTRUT
Activitieg

Tris consists of appointment of top 8nd middle
level technical personncl and training them abrosd in
various specinlised £ields. Necesstry provision for
familiarization of tours of the Heads of the Divisions
fof four months in the lsboratories abrocd at the rate
of one officer per year abroad has hlso been ggcvided for.
Research activities would continuc to be carried out
in collaboration with ctlter Govermm nt organisations and
uwniversities, as considered necessary. Swvveral pcople £ram
these organisations, people f£ram the project sites and
those fram the designbells of the Central Water
comissbon will be encouraged to actively participate
in the project to ensure that the project makes an
effective contribution to tha develcpmant cbjective
to which it is related. Thcse persons will also be
associdted in research work, which will be based on
actual gits prablems.

Qugput

The primary output of the project would be
to cvolve methads to study the field and insftu
behavicur of marine soils to enable engineers to gain
confidance anl effect econamy in the design and

Contd...
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congtruction of marine structurces. The other outputs
ares~ .

1:. *ho developrent of fiald and laboratory testing
. frcklities for marine soils.
TN

-

2. sixpudsition of 4o chnledl, sFrow an.j obtaln
~ mwaluabla ink: oh required fir d«velopment
projeéts in the country,
w £ ) ‘J *
3. Toausll atrengthening of CSMRE in tho £14814 of
goommachardcs. ¢
wA XS ed

4:K wel trainediteam or Enginders with nacessary
¢wpesidénon gaigad in Indla and abroad to deal
with problems of marine soils.

e P 4]
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EXTRACT FROM REPORT BY IGS ON ROCK MECHANICS AND CSMRS 1978 PROPOSALS

6.1

6.2

6.3

6.4

APPENDIX 15

CONCLUSIONS AND RECOMMENDATIONS

ODM strongly supports the nced for the devilopment of Rock Mechanics
in India particularly in connocetion with Himalayan hydro-electric
power construction, through the provision of experts, training

’nd equipment.

From the recent)y ended Indo-British Rock sechanics project is is
clear that before future projects are started a precise specification
and memorandum of understanding should be drawn up by a technical
mission and agreed between ODM and GOI. Once the project is underway,
progrens should be vetted at 3-6 month intervals by » Review Committee.

It is strongly recommendod that in future projects there be considerable
integration between tho various agencies involved in the fields of

rock mechanics and engineering geology, viz the CWC, GSI, CSMRS project
engincers and stote elect~icity boards, and that there be a strong
practical bias related to Himalayan sites under investigation or
construction.

It is strongly recommendod that the technical staffing, management
and basic facilitics of CSMRS are considerably strengthened before
any further disciplines are addod to the organisation Delegated
authority should be arranged for the Rock Mechanics Division(s)

Thore is strong support in principle for the sotting up of a
Himalayan Gootechnical Unit, It is reccmmended that this be set up

AV



6.7

und developed in Delhi with ODM ussistance (as in request No. 1l
from GOI) but that the Unit be *un as a semi-autoncmods unit under
CWC with techrical staff and a management board drawn from cwe,
GSI, CSMRS, atate and project authorities as appropriate, and with

U.K. co~oporative representation as well.

This body co'ld form the principal ceatre fur Rock Mechanice in
India and co-ordinate tho activities of other groups (CwWC, GSI,
CSMRS, CMRS, Dhanbad etc.) in project trainiag at Himalayan sites
and in the U.K. In concept thiz would work in a similar way to the
Snowy Mountains Authority in Australia,

GOl requests numbered 10 (Advaaced academic and research training

in the fieldr of geomechanics and construction materials), 13
(Establishment of research and testing facilities for rockfill),

14 (Development of sprayed concrete techniques) are also recomnended
in principle for ODM suppurt. Detailed specifications for thase
projects should be drawn up through joint consultation between a
technical mission from ODM and GO agencies. In particular, training
requirements of GSI geologists CWC/CSMRS and project (eg HPSES)
engineers should be carefully considered together.

GOI requosts numbered 12 (Establishment of goil dynamics iaboratory)
and 17 (Establishment of research and testing facilities for marine
soils)* are also in important areas of si.isnce and technology relevant
to current engineering problems being encountered in India. In
principle, these too can be supported by ODM but it is recommended
that they be deferred for later consideration possibly at research
institutes other than CSMRS (posgibly University of Roorkes and CWPRS,
Poona respectively, both of which institutes are engaged in allied
research) The GSI has also exprosscd interost in sea floor sediment
research.

Tho remaining project requests in the field of concrete technology
(15, 18) and water pollution (16) are within the field of CSMRS.
Details are being referred to Civil Engineering Consultants for
assessment.

* 1.0. sea floor sediments



6.10

6.11

6.12

6.13

To summarise U X response to the GOI proposals, of the above

§ mejor prujlects, proposed for establishment at CSMRS from

April 1079 orwards, items 15, 16 and 18 ore being referred

to Civil Engineering Consultants for technical assessment,

items 20, 11, 13 und 14 could be supported by ODM if integration
with other agancies closely involved in rock mechanics and
engiceering geology can be achieved, pnrticularly in the case
of the Rimalayan Geotachnical Unit, items 12 and 17 might be
supported by ODM at institutioms other than CSMRS ia due course,
but should be reccasidered at a later date

ODM would like tu support unofficial proposals put forward by
the GBJ in informal discussions with the writer, Proposals

for monitoring of in-uitu stress and diaplacements, landslide
research and monitoring, tunnelling monitoring, provision of
laboraiory and 2ield equipaont can be supported in principle

&8 components in training paglages at Lucknow and possibly
Hyderabad, It would be advantageous to link these with sctive
hydro-electric projocts such as Nathpa Jakhri and Tehri so that
2ull practical integration with other agencies can be achieved.

OD¥ would also like to support the unofficial proposals discussed
betwesn Dr Ward and Mr Shah, Chief Engineer (Projects), HPSEB for
a tunnelling development trial at Nathpa Jakhri, and for fact-
2inding visits by Mr Shah and his engineers to tunnelling sites
in Europs. Again, they would like to see as full an integraiion
A8 possible between interested agencies on this preject, including
CWC, GSI, CSMRS and possibly CMRS. Such integration is embodied
in Dr Ward's proposals.

It 1s recommendod that ODM support consultants' visits to major
Himalayan dam sites in order to set in train the best form of

site investigation to solve the particular problors encountered.

It may be possible initially to link such consulting visits with

the proposed technical mission visits. Consultants who might be
considerod are Dr W.H Ward (tunnels), Dr J, Newbery (High Dams) ,

Mr J.M. Reid (High Dans)., Both Dr ¥ard and Dr Newbery have indicated
their willingness to act as consultants. The writer would be willing

4
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6.14

8.15

6.18

to serve as 2 member of a technical mission. Mr B. Wareham
might also bhe considered as z meabsr

The immediate priorities for vousideration by a techuical mission
in consultation with GO0I, appear to be a) establishment of

a agreed specification for the settiug up, running end reviewing
of a Himulayan Geotechnical Unit, b) establishment o an agreed
specification for geotechnical training needs at CSMRS, GSI,

<WC and project Authorities, ¢) definition of the priority sites
and areas for practical site investigation (eg Salal) through
consultants’ visits and the role these situs might play in
training (eg Natapa Jakhri),

In order vo achieve roasonable progress towards the establ)ishaent
of a modern rock mechanics cantre and allied facilities, it is
felt that a team of experts should be recruited for a 3-4 year
assignuent, rather than the short periods for which experts were
recruited during the recent project

Facilities for full particigation by Indian engineers in the fieid
(transport, sadequate allowances etc.) would need to be improvad,

and a guarantee obtained that individuals essigned or seconded to
projacts would be available for the duration of those projects.
Without these the continuing development and growth of Rock Mechanics
in India would not be assurecd.

REFERENCE

McCann D.X & Cratchley C.R., 1978, India/UK Rock Mechanics
Project. Geophysical Surveys et the Jakhri Powar House S8ite,
Himachal Pradesh. Preliminary Report, EGU, Institute of
Geological Sciences lips + Pigs.
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FROPGALS FGR CO-OPERATION ETWEEN UK,

Tcle.tton

APPENDIX 16

AND INDIA

Sl. Financial cutlay in million of Fn.
No, Name of Project Total Foreign Rupeeg Page
camponent samponent  No,
1 2 . 3 4 5 6
Central Water & Powepr :
Research Station, Pune . ’
“" 1 Multidirectional randam 9.3 4.8 4.5 - 3
. 802 wave baa‘:l;n '
<~ 2 Centre for cooling pord .
studies 20.0 11.2’ 8.8 - 6
U~ 3 Large ship model testing 21.3 10,6 10.7 7« 8
tank .
— 4 Manoceuvring basin for 1341 6.5 6,6 9«10
ship model t-esting '
~ 5 Cavitation test facilities 5.9 4.13 1.77 i1 - 312
for marine prepellers :
«” 6 Mathematical modelling of 22.6 16.0 6.6 13 - 14
- rivers and estuaries
. - 1,
—r 7 Hydroelastic Vibration 9,6 4.9 4.7 15 - 16
Analysis Res-gurch Centre ’
4 8 Documentatio-n ana 11.1' 6,0 5.1 17 - 18
/

reprographic facilities

A



APPENDIX 1
(o) Title and location of Helsi_diracticaad tindon tios 4
the project s BnLi ¢ e & ¥ W bation
Kbhnun-iasiae. Putio.

b) Brief description of The prosant davelopments in tho
objectives and purpose s ficld cf coizcJ ~ ,lneering

inarcavt 4 00 oovatnl
towasds ulidisnrvion oy iS00 %
roglons for various purpnses,
With the inercase in the sizos
of oil tankers, 1t has bncomo
necessary to loceie theolil
terminals in .daeeper waters,
awey from the hatrbour bssins,
end 1n areas vhich are more
exposed to the ragrurs of wave
and wind conditions. Exrloration
snd tapping of oll from the sea
also calls for oroction of
ef¢shors structures, the design-
ing of whicn necdc conslaerabio
rasearch, “hn oflshore struce
tures are prone to acttion of
wavaes snd currents approachin
fron u..foerent directions witg
char~e tard ctics of mandonness
in respect of wavo halghig,
wave porioda and vavo directions,
Tastine under these conditiona
calls for o facllity by way of
a wavo basin where a roeelistier
sea c¢an bo simulated with multl.
directicnal weve trains at
mowa end adjustacle spectral
enorgy along with supcrinposed
tidal curreats. With the present
anphasis in the country to tap
tho offshoroe, resuuvces, thare
is an immediste neod to cveate
s nulti-directional rsnden see
wave basin al n estimatad cost
of Rs 93,00 lakhs &t CWFhS,Puna.
The project is oxpected Lo be
finenced through foreign ald
with natching Govt, of Indla
eontridbution,

¢) Tiza span with tentative 5 years, 1st Anrfl 1979
starting dste &

d) Locodl inputs to be 1) staff R8s 10,00 lakhs
rrovided ond Rupee
ox-enditure involved ¢ 2) Equipment Rs 17,00 lakhs
3) Wave basin Rs 8,00 lskhs
Goritd..-
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e) Indleation of axternal
inputs required 4.0,
expaerts with fleld of
speclalisation and
nunbex*and period tralne
ing facllities with
fleold and nmunter and

2 ~

4) Runping & Rs é.oo lakhs
naintenance

§) Miscellenecus Rs 4,00 Jakhs

3 44,XX) lashs

Rs 48,00 lakhe \
gonqult;\n‘gg ,

8 m/m = 4 consvltants for a
period of, two months each,

equiiment nsedod, 1f ony: Ong in the I eld of mocha=

f) 3stineto of external
injuts 1ia financial
teras relcvant to
donor snurce and

nicel deslgn of oquiment,
' A
Two in the fiell of slectronie
systorm davelopment for renAdnm
58a Wrve gohavration,
ene in instrvaentatlon
Follovship Ty ning

4 Nos. period © rionths
vach - 36 n/m

1) Random sea (aneration

3) Meesuronent; in models

3) Tasting of offshore structures
4) Testing ot flonting structures
Equi)nent '

1) Weve naddles

2) Servo congrols

3) Spectm’syntheaiser

4) Computor bagsed mossuring
w3ystem .

5) Electron}é Instrunent
£ 3,00,000

Gonrtd'. . o:o 3'/"



- &

g) Cortificate of planning
Connl ssion clenrenca
expundituro clorrance and
DOTD clearance for:
equipaent

Will bo obtalnod ns sooa os
1+ muots Lo approval in
prinul plGe



a) Tatle and location of
the projects

v) Brief deszeription of
objectives & purposess

oy _ APPENDIX 18

[

Coodinz Pond Htudiey

Thermnl povwer station roquire
large gurntum o1 coollng water,
varying betwoon 2 and 4 ofa

por Megawatt. Suoch large
quantities of vater are gener=-
ally not available for once
through cooling, except perhaps
along the coast. Accordingly,

the cooling of water has to be
offected through radiation in .
the cooling pcnds or by usning
cooling tovers. The running &
mintenance cost of cooling
tower 43 quito large and as

guch there is a general pro-
forencoe for coolins vponds. The
requisito areds of cooling ponds
has been imperically evaluated
from orperience in respect of
various power ntations as 1 to 2
acres por M. However, with tho
existing limited water rasourcns
and advent of super thermal power
stations in <the comitry, it has
been found in a n.nmber of ecases
that adequate cooling pond area
is yust not availcble. An cxample
458 the Obra theriacl power plant
of 1550 MW capacity with an avai-
ludlp pond erca of only ahout

120 acres between the outfell and
.the cooling water intuke. Under
such ¢ rcumstances it would be
oxpoo*ed that thc het weter from
the ouifall would rocirculate
through tho intake and accordingly
the temperature of the cooling
wator at the sondenser would raise.
Such rises in touporaturc are
detrimontal in tho efficiency of
the thermal plants. For a super
thermal power station of 1550 MW
as at Obra, thc annual loss in
power generation would be of the
order of Rs. 250 lakhs, It is
apparent, therofors, that a little
forethought in proporly planning
intako with tho ald of hydraulio
podel studies could rosult in
tromondous savings. ‘As a matter
of faot such onergy savings are

.2/



c)

d)

e)

vorth wuch more in view of the
critioal power shortage in tho
couniry. It ig tacroiore proposed
Lc 8ot up o rosversh gentry for
cooling pond studios at o cost of
approx. Rs. 200 lakhs,

Time svan with tentae 5 years - 1st April 1979.
tive starting date:

-~
Local inputs to bo Rs. 88.00 lakhs
provided and rupce
expenditure involved. 1) Bullding Rs. 29.00 Jakhs

2} Equipmont Rs. 30,00 lakhs
3) Staff Rs. 20.00 lak-hs
4) Experimontal Rs. B8.C0 lakhg
5) yfgggllaneous Rs._10.00 .akhs

Rs. 88.00 lakhs

Indication of extorna) Rs. 112.00 lakhs

inputs required i.e, .

ecperts with field of Consultents )
spreclulisation & numbor .

& pcriod, training fooi - A4 uan months in tho field ot

litics with field and
nunher & equipment necded, 1) Thomodynamios of two density
if any: flow
2) Thermodynamios of two donsity
flow with ananinl ceference
to hydrauliec and un thema tical
medelling.

3 ) Thormal diffusion.

Fellowship Tminim

52 man months in the field of

1) Planning of research facili-~
ties in the cooling water
1ystom.

2) Thormodynam-i6s of two density '
flow

3) Thermal diffusion

4) Hydraulic model studies of
cooling ponds, |

5) Instrumentation measuromont
of various hydraulic and
thorml parv.astor.

“es3/=
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Equipn-ont

1) Mini computer of 16 ¥ weevory
2) Variebloe air condiiicaing anit
3) Humidifiors

4) Long cell photoelastic
calorimoter

5) Infra rod scannors

6) Thormistors

7) Hoating elements
f. Estimate of external £s 0.7 millions

inpu=ts in financial terms |
rc&evant to donor sourco,

an
8+ Cortificate of Planning Will bo obtainod as soon ag
C.anissy.n clearanco, the schome is approved.

expendi tu-ro and DGTD
clearanec for equipmont,
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Titles ond location of Jarge Sh
the project z‘w 4l i Fu
4 t

(, b) Brief ueuﬂ.puo e
objectives, and i:(géang “ah

nnd anu mmw mbe od x

ding lntgn mepchent, Y
v.no.'u. 4 beginning has a:Luo bean
mndo. to nest the ra

tho: ﬁnm or’ s;md.
u nté dpat
po“ con q Wﬂ?’

amd nnnl vesselgl: ‘nm‘ ntlue- '
ahip model testing tan‘l:-m at! {CWPRS
Paannsd In 1948 L8 proving
inndequate to satar for tenk

toats for lergay mm; wN,
vemsels, The longthi of the - r.
models heave to ba limitsd tord4 m
ageinst 7 m gemerally sdoptedl in.
largs Ganks, Jveh with, euch.

models, the model crosy 'ned&ion VA
roquirihz undu:, wp

cormcﬁons ;
m ¢ mﬂ of . ;
445 uc. al:o inposu aeflous .

Umitation in ma.nng
speed vesse 18 . A4vi
Comut ttee Lor i Hoael, Tosting
!ank; after gonsidoring ‘thege -
mitations, haw sigzested
building of «p«:lmn’ahip »nodea.' 2
testing tank, kcoowdlngly, -
lange, Bhip Model fe
300 m Jong, .18 m i, md
i 7.5 n 'deap 1: pmpoaed, '

" Klongwith the tenk tests'1t Ls
- alsQ noeessari to participate
sotiwely in tho saa trisls o
that, ship model and prototype
correlstion oen be studied such
'»a participation 18 also oommteme
plated in the presm propossl,

¢) Time~spaw. with tonm- 5 yoars, lst J.pﬂ.l 2970

tive scarting dste % ( m.f
) Local inputs to de g_s__mmu T
rrovided snd rupse. - B,
expendi tare involved: 1) Building - R 70.00 lekhs
- 3y
. 2) Bquipment’  'Rs 8,00 lakhs
8) :Btett Q“‘"ns 80,00 ek
4) Bxperimental ', B8 2,00 lakhs
vorks r
53 Kisccllenscus ...n__.z..m_nma
pesT AVAILABLE COPY Totd] « Re 307,00 1¢' 3

' l L°°WP10. a mb't’nu‘l“’"""
ares of the tank croas sections q}\
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o) Indication of extérmal ~Rs 106,08 lakhs

£)

8)

experts vith el of guulamnts

experts e '

specialisation end .

paaber and peri tradne |4 sean sonthg 4n the fleld of
ing factlities v

fleld and mmber and 1) Plapning of the faaili
equi pment needed, 1f specificatioms of Qd::m
snys and speeial, $nstrupa tation

2) Opesetion and maintanance
. wof the test facility
3) Theoretical cons{derstions
and oxporimentsl techuiques
and to cémduot short tem
u. ' ¥ eourses in ship design snd
model testing

Zallovahip Training

) 12 amm uonm”tor planning
of test facilities, instrm- -,
nentation end oqudi ment

doslgn sspocta and mathemeti-
.oal modelling.

Ravipaent

The equipaeny sad allied
{instrumentation will ocarrise
of equipment for ship model
fadbricatiocn, propeller model
fadricetion, trolley for
toving mdoiwm instaent-
. ation £gr messurement of
ship parumeters,

Bstimate of ex tarmnal €9 31 0,86 =tllion
inputs in fin~mial-

teras relevant to

donor scurce and

Coertificato of Planning Will be odtained zs soon as
Commi ssion Clearanoe. the scheme is apprOoved,
expenditure clesrance

snd DOTD oclesranse for

equireent



a) Title and loeation of

the project:

b) Brief description of

c)

objectives and purposce:

Time span with tenta-
tive start.ng date:

Toewnl inputs to be pro-
vided und rupoo expondi-
ture invelved:

Indication of oxternal
in~u.s required i.o.
wanarts with fica of

APPENDIX 20

vrirg Bag:n for chip
Modol Tert.rs at C.H.T.h.5,
Aung.

Lxpansior ¢f commercisl ship-
building industry and reguiro-
ments of Inaion Ravy for building
naval veseels call for Ltarg up
& muaocuvring Bosad, o5 2 necews,.,.ry
adjurct to the ex:sting ship modes
testing tank at CLPRS, Tuna, for
testing sua-keeping chuxicteristics
of vesscls. For thisg burposo, a
tasin 86m x 80m x 5.5m dozp, equi-
poed with wave generatsrs and
eloctrenic instrumenss to sontrol
and rccord moverents of ship models
is planned.

™ec provosal for manocuvring
basin has been recommended by
Advisory Committec for ihe ohip
Model Testing Tan¥. The approximeie
estimated: cost would be Rs.171 .Lakhs
for bullding, Aquipment,cstablishment
and truining.

5 years, i1st April 1979

Rs, 66.00 lakhs
I} Building R3.40.00 lakhs
2) SyuipnentR3. 6.00 layns
3) Staff R3.10.00 laxhs

4) Experi- Rs. 4 00 1nkhs
nontal
+works

5) K1scolla=R4. 5,00 lakhs
neous ¢

Total 3 RS.66.00 lakhs

Rs. 65.00 lakhs.

Corsultants

~reefalisation and number {5 man months in the field of

a~d rorod, t.raininf
Jreiiivies with field
<ri{ numdber and equipment
noedoa, Lf any:

BEST AVAILABLE COPY

1) Overall planning of the facility
and specifications for cquipment
and special instrumentation.

3
2) Oporation & mintedinoe of
tost facilities.

3) theoretical oonciderations and
experimunti) tothniques and to
corvdduct ~hort i.xrm courzas in
design and modol tosting related
to study of sea lmeping.
characteristios.

veslf~


http:Bs.66.00
http:Rs.1O.00
http:start.ng

i lcen

Fellowsh!p Traivias
L7 M orb, W e
plonvirg nf tosl facalitis:,
ingtrocentoiim arg equinnu-
desimn asoects md martheant cal
moeoLlurg. ,

Eeud m=ont

The cjutnment onn ianstiue
mensotlon roes €3ary o~ erymert-
mentad sur sa thu menoousring
vacir il couprine o€ a vavo
genesntos #1th 1ccordirg cyuipnent
citarit nl . wded SCa wive Gonic-

atien nnd acvirmqont for reasure~-
want of rulder feirzes ard torgua
and mode) vractag eguipmend.

f)} Fstinmate of externnl £cs Cod williinn
inpuiky in finanoial teorus
»alevent to donor
weures, and.

#) Cestiticiso of plonning Will be ohtedned as son as
ctird t.m clearance, schom¢ is apnrovod.
v oonditurae cleazrance
a1, P0 eletance for
vguiprnint.

9



a) Title and location of
the projects

1) Brief description of
objectives and

purposes:

c) Timo span with tenta~
tive starting date:
Local inputs to be pro=
vided and rupee expandi-
ture involved:

a)

BEST AVAILABLE carY

APTENDIX 21

ine Propellers.

There are no facxlities in the

oountry for cavitation research and
Agsign deyelopment studies on

arine pmpenens.,tt ‘preasnt for
jesigning the me'rine: propellers the
infrastructures lexists in gndia, but
the mnufa.cturinﬁ 45 limited to 2.5m
14a size. Conmsi ering the simile-
rity of technology in the dosign and
nanufacture of Kaplan turtine runners
and parine propollors. thoe availablo
capacity of BHEL Plonts st Bhopal

and Hordwar can be utilised for
manufacturing large dismeter ship
propeller algo. Thus, it is impore-
tive to have the cavitation test
faoility for studicd on marine pro-
pellers not orly for design develop-
mont of routine propollers but also
for expending.the-doslgn copability

to inglude Rupdr pavitating foms

and ttgmatars.. At present a multitost
vatet tunnel’ test facility has besomo
operational at the Cavitation Research
Centre with the munificont aid of tho
4{NDP.. It i8 therefore considered
more logiocal.to equip this tunnel with
_a marino propellcr tost eirouit since the
stho basic facility-which exists is
already dosigned for undertaking such
sests, * Considering i4s future

. development, With-the 1aterchangeable
test seotions, the versatility of the
marine propoliar test seotrtion can
i‘ur% e extended to cover tests

on hyXrofoils, casendos, submerged
body forms a.né planning surfaoes.

5 years, 1st April 1979.

Rs, 17.70 lekhs

1) Buildi-ng Rs, Nil

2) Bquipment Ra, Nil

3) Staff RE. 12.00 lekhs

4) Exporimontal” R 4.20 lakhs

5) m%%nanoous Rs. 1.50 lakhs
Total s Rs. 17.70 lakhs.
e .2/-

/
&


http:logical.to
http:legigi.ng

~

-" -

e) Indication of externa) Rs. 413 lnihs
nputs required..i.e..

Cxper.s with field of Consultante
Sp01 13381 9p and numbop

and periad, urﬁi?}ngd q 16 man uonths in the field or
Tacily tios wit ield gn

Auzber and equiprmont 1) l:g.;':?:epropellor fode]
needad, if any, ¢

Fellowahig Trn.ining

46 man @onths in the Tield of

1) marine bropeller modal
tosting.

Efutm_n_nt = Propeller tost gog.
ons with ploxi 81ass vindoys,

Propelier dmnometor

Throe component balange «
other inatnmcmtation.

T} Cstimate of extornal £€3 3 0,2 millions,
inputs ip finanein)
temg role “t tu
donop Soure(, and

&) Crtifionte °f Planning Will be Obtained ag soon a5
Cramlsgion cleaznnco, the schoms is fanctioneq,



a) Title and looa%ion of
4ho project

b)Briof description of
objeotivrd snd purposest

o) Time uran with tontative
starting dotos

d) Loca) inpuls % bo provided
and ruea oxpondityrv involved

BEST AVAILABLE COPY

p M Lesoridoe!

APPENDIX 22

Tuom No«B

1.1359!.}_._5.n,: of rivors end

-

ey JyUTEN

Eﬁ-‘?’ e i-r)
Moihomatiool modolling toohniquos are

voing widely epplicd Lho world ovor in
inveotigaticno rolgting to vator resources
and tho fluriel and coaoh onvironmnts.
Thono Wodold enablo prodictive invostiga=
tions .ond dosign studles for flood
propogation and foreoasiing, thdal behaviouwr
of oconatal Tato~ Maseas, Tlater resources
systoms ond optimrzation under notural

ond man-made oonstrainy.

Sam dovolopmont £ Lulos Zicld has
alrondy tolon plooo ok Cieid during tho
latt doondoe »urtner coan’iorated
dovolopront is nocossary in tho oontoxh
of the oountry's progreste

Under the proJo6t, matnomablood
ond otiner onmpu’uor-orienbod
Lopndqued vAll be dgvedopod rolabing o
studsos ins

4. Tuvial hydroulios

3, Taber rozourcos

3, Ocoon hydrodynoning

4e Potuarine hydrodynanles.

Tho projuot uill onhanoce davoloyaont
afforts in tho fiolds of patheratioal and
mmrioal formulobion ond oompusor
anftuaro, grophlos ond {nswrutcontations

4 yoars, 16402910

g 66400 1akhs
ﬁl‘.&dm‘ Reel 0e00 la¥hs
nquipmnt Ra430,00 lakhs
S‘baﬂ T8 ¢16400 lakhs
Misoclloneous R8,10400 lakhs,
R366.00 lokha
Contidee sleee



o) Indioation of oxtornel
inmass  cqired Loae asporis
ity 'lold o sveolallsibion,
marker 1l period, treatnlng
facilitias wit, field and
munber, and owlpmonuss.

£) 3s.inaso of oxtornal inputs
in .inamial tomw relcvant
to donar 8ourco

g) Corsificata of Flanning
Catlnsion alecarancos
oondituro and DGID
clagrango Lor oguipuent

L

R3.160 lakhs

Couyliontss
30 nan monuhd in tho ol of's

1. lwmariaal rothods

2+ Finlto olcmong toshniquoss
2+ Hydroulio Tranolonts

4. Tlood Wave prgpo.guti.on

5e avo hydrodynardca

6. Tidal hydrodynanica

7.+ Sodimont iransporbe

6.+ Polyphaso flowa

9« Tio~donsity flowo
10, Thormal flowa

Tellowohip training
120 man month in tho 2iolds listsad abovoe
el N

A mini-modium digital oomputor vita
peripnornls for inouwt~output data
oonvorsion, plitsuing, disvlay and
annlopuo dovicess

£ 1.0 million

WUl o oheainod as coit a7
approval in prinolplo is givone



a) Title and loontion of
tho YFpojoot

M fet deaseription of
o' e Llives and parpogant

¢) Tim span with lontgtive
a4arting dato:

d) looal inputs to bo

rovidod and ripeo
acponditure invelvaods

BEST AVARLABLE COPY

APPENDIX

m:.) s dazhie Vih «ii-~s py Iy4i8 Ranonroch
For gL Oy sy luiiae

CuPit 43 oorarnod »Ath Lho dnalpgn of
Ly v anearena g 0 onn ot o
mud ubldemnwl noon oL re o #oan cho
Gounurys Tnls anvodved 4eo dodi,n of
darge hydrmlic sizuctuies 1ike dams emd
tumnels wivh Intriecate ocontrol strucbures
cnd moohanismo suoh o8 gatos and valves,
turbines, divide wall struotyros, penstook
bifuroabions elLos subjooted to high
voloogty Dlow end oonsoquont hydroolnstio
vibrotions. 8overal Lallures have oocourred
due to thoso omusos calling for an
ineaopth study of hydroolostte phenomenas
The voBponso ol a dam and 1tod appurtonant
struoturos roguiror a knovloedge of nol only
ic olasile rrroparbics Wt alzo of the
ohnraotoriatios of 4he fluld flow. The
gohord omisagos tho otudy of such probloms
1hioh 1ould result in un? safe and cognomio
dosign ol vguar rotarning otructures.

6 yours,  1:4e1979

Rue 47400 {g&a&

prilding R3e11sC0 1ndtho
Equipmont R2422,00 lokhs
Staff R8s1%400 lakha
lliscollanocus 19610,07 lgkna
R3¢47,00 lakhs
A Sttt
Contdeselese

23
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o) Incloatlon of exiemal
inputs roguired 1,00 0-OTUS
with field ol spuoiuliuntton.
rumbor and poried, training
{ aotlitios with -10ld and
qumber’ and oqupronte

1) Zo’imatio of oxtornal inputs
in rinonciol terns rolavant
ys donar aocy=00s

¢) Cortificato of Plapning
Comsgsion oloaranco,
oxponditure and DGTD
cloaranco for qqn!.prnnt.

)

A o

T !:‘l?om J.nkhﬂ

Conavlfanta

45 man nontiw in the fiolds of
gtruotural modollings fluid aodelling,
21uid-ziruoture intaraction, spll-
struoturo intoraction nucorioal
tooiniquos and prolotypo mogsuromonis e

Tollowahips

0 mon months of tralning in the
phovo f£ioldse

Eguigmnt

Equipmongs {o? oibeabion testing, Llow
moaswruonts dabtn logging, calibration
gurain and suross nogsurement, load ond
disploognont moaoyroment,s using holograPhy
ond lasor toohniquods

2 0431 million

W11l bo obtained os guon a3 the
cohcmo 16 approvod in principlo.



o) 7itle and looatien
oo Project

b) ri.f degoripilon of
ob jeotives and purposad:

APPENDIX 24

Dnenr ubguion end roreorrophio fnotlities

vl Cl Fiwe Tunoe
——— M*‘

Tho nemtral Wator Cormission and vie

Contral Wator & Povor Roooarch Station eoro
tho pionsoring orpanisations in tho oountry
dirootly oonnootud with thn development of
vator rescurovse It has been svident for
soro tire tant tne rapid doveloprent of the
consorvablon and distridbution ol vater
ragourccd, flood oontrol and drainage, and
power goneratlion, trennnlasion end utilisation
roquiros cocess to n #Ador rengo of toohnical
inlomation togetnor with 4ts qulok
dispopinction. hoeping in viow tho
ragiirementt of tho tmo organiaations, the
wrlum of informailon ali0edy nvajlable

and thyb cxpooted ho bo gonerated in the
futures a projeot ia proposad for the
developmant ol A ogordinatad nalional
information nystonn with tho fslloviing
objeotivens

1) to tuild up & cobaloguod collcation
of rolorance bookis

11) ¢z oarry ovl survoys on rosoursas
and wethodologys

131 1o esctablish a rosponsivy £ sten to
provido goples of soicntifio and
toolnioel articles on rogqueste

. 1v) o Wuild up a cadre of trained
information spocialintc end
1ibrarians to arry out the day-to~day
oporations of tuo livrory;

v) %o estoblish a file of ull reasoarch
sludios, ourveyn ond reports in India
with focilitios for providing ooplics
on roqueste.

vi) to work towards a computer=based
syston inoorporating all resecrol
publioavions in the oren of wiater

and poweds

vif) Yo outaLlish lipks with intornationol
information oysiems.

Contdace2ene

BEST AVAILABLE COPY


http:Oontd.oo.2o

o) Tias span 1%y tontalive
8% v~ date

d) Lecal ‘nruls s o
0 Ldud and rupoo
g caliture inv lvods

o} Indicailon ol rxtoryal inpuis
reuired ge0e evperts with
101 of spasinlisation and
~uzber gdd period; iraining
.40ilitigs uith field and
mrter, and oguipnent neadod

1) gotinaw ol cxtornal
£a utys in tinaholal torms
relevant to dorar aovraee

) versiticeto of Plannting
o tisileon clegrmdicn,
s oot re Jloarwco
32 gwara c¢ Jor
e+l ents.

3 yoars, 144629790

R»51,00 lakha .

mildin,; 1.0,00 lnldha
Equipronv 19,00 lalis
Stafl V] 22,00 dakha
liisoollapoous 2,00 la'ac

52400 lals

R34G0e00 lalkhs
Conaultantss
39 man montys in the ficlds of'i=

1. moumntation

2. Mitomalic Information Systen
3« Thoaourus Compilation

4¢ Usor Sgrvicos

5e¢ Roprovrraphye

Tollowahip Trainings
45 man Months in tue fiolds ofs
1. Soiontifio and teohnicel inforratinn

&s Roproxraphy
3. Computorized informatlon techniqu~s.

Equipmont

1. Dal.nProceasing oont-ol ualt, storage
unit, terninals {or computerized
inlormation systom

?. Printing equipme,t

3. Morofilming and photoonpying oquipmente

4 DLLfuoion oquipre &

5. Library dcuipmen.”

e Toachiny aidse

7. looks and porjodicaloe

£ 04375 nlllion

Planning Commisaton and DGTD
cloaranco obtainod = oxpendituro
aonotion will bo ontained altor
anproval in prinoiplc.



APPENDIX 25

ellobration in Uator Resources Enainecrinn.

The «oc'iuwn Torm Plan proqr nue of Govt, of Indigy

Yay2 ruat f{mcort n o un the vovolopment of irrigstsd
anric.liure by creating nsy irrinatii'n potential und by
imimoving the esdstirg irrination systems through bettor
w:ter minanament practices, Sciontific way of uater
rnaovrces 1l’ocatlions through systém concepts will held
§n ~cniovin~ marimdcaticn of nroduction by using the
lang nd wotor gvailablo ontimally. Usno of this
teshninyes ster resourcus evelonm :nt and m 'nasjemant

n Inija {5 8*i ~t beg 1 8tlp Ye s in
thiz ~cntext, thzt scaorvices of U.K. experts are renuirec
“o odvise (Yo Irrination Enainecrs In India on the
cystrm techniquaes and ~lso to train Indi-n Enninedrs

in b.he in Lha systum analycis methods, ac applicable
to water rusourcos nrogocts,

This Proiect is onviseood to g-over a pariod
3 yo ps corranting fron 122%:29_&&_12&1:&2;_ 1t is .
prorosed to obtain Lhe sarvices of one U.K. oxpsrt for a
period of 3 months in o year, He uill bs essociated
wath ‘ths uork =~ in C.U.C, ant quide the formulotfon and
afi~lent man. jenont o. Irripation Projocts through
cyets wethods, In all,3 axnerts $n a 3 yoar paricd
uill be roquireds It 1= also proposed to mend throe
Inefan Enginsers Por roining 10 UK. in system stucios
over the period of three years,,et the rate of one
per yuar. .

It has been estimpted that the fGovt, of U.K. will
have to nrovide and assistanecon of ziab.oun/- for the entirs
2 yrgts agrind. This covers “ho ealar oxperts,
L% of follovships for Indisn Encinvers and airfarac
for expacts. the Indinn countedpart v mendiluro for the
3 yoarsep 'vied i ox-pucted to be R.e 1,26,000/= comprising
of _alary for Indt n annincrs to be deputed to U.l.,
2irf_re feor them, charge: far reptol accommorduaiion f£pr
esmz i fPor thoir gty in India ond loc il transportn
SRt 5 for then, The Indisn personnol acouitine sruci,lisord
| nnotedne of systama techninues can provide tho troinze nicleus
for pl-nninn tho uatoer resourcos developmgnt arogramms for
the couvntry.

47
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~EROFORMA

a) Title and location of
+be Project; Tities spplicstion of Systen concepts
to deaign and-opergtion of vater resour.
ces projeat, .

Iocabions New Delhi,

-~
b) Brief deseription of wWith the massive programe for
objectives g4 purpose: irrigation develomment envisgged during
b Medium Term plan eriod, the neeq
to meke use of opt use of avallghle
vater has besan Iaproving the
operationgl affiociency of the existing
irrigation systems with eonjupative
uge of ground water is yet gnother
vay of aphieving thig, Soientific
method ‘of allocation of water resources
through ayatem concepts will be highly
useful in obfl:d.niniﬁo;.tmgl design
Zaws  gnd opergtion, Th Project/to
develop aystom oepability in cwo for
®plying it to the planning ang
magn ggenent of water resources Projects,

e)Time spep with tentative
sterting dgte * The project is proposed to cover o
period of thres years between 1979480
#d 1981.82, fTentative date of
commengement s April 1979,

d)iocal inputs to be R8¢ 1,26,000/=~ for a 3 yoars
provided <d rupes period at the rate of Rs, 42,000/~
expenditure involved : per your (vide @nexure I)

6)Indic ation of external (1) Fleld of 8peclalizations.
input requireq : system st in_water resour

englhiéering,

(II) Number or oxperts @d periodse
&8 roquired over g perioq
of 3 years at the rate of one expert

or year. The stay of expert in Inaig
:5111 be around 3 months P ion por

yoar,

(III) Training fa0ility with rield;e

3 fellowships for tralning 3 Imaien
mﬁn%the plication of systems
techniques to froﬁems of water

)

resources’ development over g period of
3 yeu-shgt the rate of one per year,

Each fe owship Ry cover a 2 12 months
—le

Ontdees .2




-1~

«le

£) Dstimete of externgl
inputs in fingnoclal
terns relevent to
donor source:

g) certificate of Planning
Commission clearapce,
expenditure clearance
snd DATD clegrance for
equipment:

U, £ 45,000/= for the 3 years
period gt the rate of U.X.
£ 15,000/« per year (vide

Yet to be ootgined.



LU I

Teclnical (o-Operation tetween J.k. ahd Tndisp-Co -+

soverrzient of India in Rupees,

€rpert consr’bution af

SI. pescription 1st Year Iind year ilira Yesr neal RAM g
Ko, n/m m/m__Rs, _ n/m__3Rs, m/: rkse
1. Rent of building for experts 3 9,000 3 9,00 3 9,000 e £7,000

1 ii0. @ Rs. 3000/month
2. Salery for Indisp Tellows 3 18,000 12 18,000 12 13,000 a3 $4,C00

g Rs, 1500/irontk
3.  aIr fare s, 6000 wne riight Zho§ 12,000 2 12,000 2  iz,000 3 3R,000

for felloys
4. Iocal transport cbLarges for experts 1 3,000 h 3,000 1 3,CCO 2 29CCC

Total in s, ¢ 42,000 42,00C 49,000 1,96,0CC




~323-
HETRE TY

Technic =oper gtion Eetween U.K d Indig-Pstimgted contriltution of U.F, Coverrrment 1L§_f¢a_rlgg_g,__~,
;‘1. “Bescription ~ Ist Year Ind Year IT rd Year Dot
0, .
m/m UK. £ o/m UK. £ n/m .. m/c: LY 9% o
€
1. Cxpert 1 No. 3 €,600 3 6,600 3 5,600 9 19,200
2, Rellowships 1 Io, 12 7,600 12 7,600 1 7,600 36 22,800
1
3. Alrfare for experts 2 sooa 2 800 2 800 6 2,400
) 15,000
Total in U.x, Sterling 23250 15,000 15,000 8say 45,000




AFPENDIX 26

BIARATIYA AGRO INDUSTRIES FOUNDATIOY

INTRODUCTION

1. The Bharatiya Apro Industries Foundation (BAIF) uhach is based near

Pune in lichareshira State, has been vimiied by a number of ODI advasers and
congultants in recent montbs iollovinys an informal requost for technical acsig-
tonce in dniry cattle breedan;, The pwrerraphs vhich follov shou our initial
understanding of the VAIF prorramme from discussions wath Dr L B Deszi,y Darector,
Dr K G llerde, Exccutive Secretory mnd Dr I & Harathi, Field Project Coordinator,
pending a full appraxsal mis<ion vhach 1?1 follow a formal ruouest for asgiyg-—
tance from the Government of India,

ORGANZSATION OF BAIF

2 The Foundation has development Prograrmec in animal husbandry,
agrioulture and horticulture, and these are supplemonted by & number of applied
rescarch projectu carried oui in colleboration with the Indiar Council for
Agricaliural Remecrch (ICAR), ‘The Foundetion has received aid from e numbey of
oriernel coencies and, an perticular, hes esteolished a Foot=ena~louth Dicease
veccane plant with Denach ard,

3e BATF have orgonised tiheir onttle activities into four divisions, nomely:=

(1) BAIF Rosearch Insiitute for Catile and Agriculturc Develepmeni
(BRICAD) to corduct problem orientated cpplied resenrt in the
field of cettle broeding, ferding and management, and to supply
gemen. ’

(2) BATF Research Institute for Anim~1 Health (DRIAH) to develop
vaccines for varmous cettle diseunes and to develop disezse
control activities,

(3) Cattle Development Divagion to undertake the cattle development
progra=uie in the rural ereas,

(4) Rural Development Division to undertake sn integrated area
develorment prosramme on a palot conle, including iaput supply,
techmsal guidance and mariicting,

4. BATF is a voluntary orgnizution vorking for the socio-cconci-iz aovelopment
of ibn rurel based pwpitatien, Pruir or ttle progeot is mamed v rnuressirg il
production by improvans; the yoduction ~otential of the deiry vattle oy recaig c.
A7, orgenieing effoctive vl iy oug, improving renagonent ard fecdwng pract.ces
oy cduoatang the faraois and doing appliod veccarch on oractacal prohiems,

THE STRATNY

He e croas orseding prograniad ie soon 0 an appropriate ttratesy ror rurcl
deve iomront for the following runoonns=

1. 21 builds anon loenl ckills and ramources = 10.% 133 suale
Indion Fonners 1009 000y 08 @0 turt 1aaddasn Loper , 1ho
grazt oornonliu.dg
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ii, there are no overriding noeial constrainto (although in
some parts Al is thow ht o as winatural);

iii, it is o labour oriented strategy (rathor than cepital
intensive) and helpa to provido rogular employment;

ive oxpanding the supply of milk will eventually have nutritional
benofits for the poorer poople, although initially all the
milk is usunlly sold by the farm family;

Ve quite dramatic increases in productivity can be achieved in
one generation (of animals) implying o favourable benefit/
cost ratio,

6, To implement the strategy the BAIF eatablishes AI centres as the basio
organisational unit, one of thich cerves about 25 villages within a 10 kilometre
redius i1n whaoh there will bLe come 2,000 cous ouned parhapy by 700 to 1,000 small
farmers and landless, Each contre is ctaffed by 2 veterinary officer who, in
addition to hic college training, undergoes tuo to three months training at the
BAIT' contral cattle fars, The prime function of the veterinary officer is to
insem:nato cows at the farm gate with semen provided from progeny tested exotioc
btulls (Jercey or Friesian) at the central famm and preserved by liquid nitrogen
vhich ensures a much higher success rate then fresh semen, The veterinary
officer 1c paid government rates plus a Rs § supplement for every successful
ansemmation above a monthly target of 30, Five such centres conprise an "area
gerved by an offiner vhote funotions include animal health farmer training,
programme promotion and data collection, Four auch arecs comprise a rohe ovors
seen by an offirer vhoso functionc include input supply, praventive modicine, oalf
rallies, onimal nuirition and dairy husbandry practices, while five such zonea
comprice a region vhich has a demonstration farm end is responsible for input
procurement,

Te At precent BAIF is operating 110 of the bagic centres, most of which are
in lichareshira States fTheir plans, which have the approval of central government,
are to expand to 500 centres within five yecara to inelnze operations in Bihar,
Orisse and Andhra Pradesh, In approximate torms their targets ares

State Number of Centres
Now Target

Maharashtra )] 220
Gujarat 12 20
uP 13 40
Bihar - 100
Orinsa - 100
AP - 20

About 350,000 rural families will be directly invelved, which 1L1l cover avout

one million cattle, The planned expension of operations does not include the

four nsouthern ctatas vhich are likely to oc covorsd by en cxmanuion of the Hosur
operations in Temil Nada, a projec* vhich i3 currenily under appraisal by the UK,
nor does 1t impinge unduly on Oporation Flood are~s olthough BAIF personnel hasten
to point out that their oporations are noct oompetitive viih Oporation FMood sinces

o
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a, the philosophy 15 different, BAIF starting vith a concern to
improve the lot of the rural noor in villages avay from main
reads wheress Ojeraiion Moond is principally concerned with
the capture of an existing milk surplus and its transfer to a
city market;

be BAIF are offerins a better service to the farmer because of
progeny tescted bulls, liquad nitrogen cooled semen and farm
gate delivery of services by fully trained inseminators,

8. The veterinary ofticers uce motor cycles for their field activities
including the transport of frozen semen, which resulis in a very ecovionical
service, In addition 2 mesocnger servioe, prad for by BAIF and recruited from
the local villages, advises the veterinary officer vhere and vhen hic services
are required,

9 At present there are two main types of cattle brecding centrss. About 15
ere linked with Sugar Co-operatives who pay the BAIF for providing a servioe to
the villages an thear aroas, The charge 17 not passed on to the farmers. The
greater number, about 8Y, are linked with the State Development Corporetions,

In the future, expansion of numbers of cattle breeding centres is erpacted to
occur almost entirely among those linked with State Development Corpurations,

and for those linked with the Suger Co-operatives to remain more or less static,

10, The BAIF has no speoific involvement wirth the marketing of tne milk
produced, In thosne areas in which the Foundaticn operates at present therec exists
over-capacity of bLoth milk chilling and processirg facilities., There is lattle
danprer, initially, therefore, that excosu oupplios of milk w1l be produced as a
result of the BAIF programme or that milk prices to farmels h.ll collapae and
daliveries of milk be refused by the plant operstors. Nor has the 3AIF any future
plane for becomng directly involved waiih marketing, They take the viaw that
ancreased production should be allewed to develop from the oailtle brecding
programmo, Thic in 1tself wail bencfit tho local farmers either in an improved
dict or in an enhanced cesh income, Orly when milk beoomes available in bulk for
sale 11ll consideration be given to means by which the BAIF might assist the

nmarl eting services,

CENTPAL CATTLE BREEDING FAR.{, URULI~KANCHAN

i1, The facilities on the campus at the BAIF Recearch Institute for Cattle
and sgracultural Development inclule the Central Cattle Brecding Farm and Dull
Station, Semen Freezing Laboratory, Fodder Developrent Section, Animal Nutrition
and Dizease Investigation Laboratories and a Training Section,

12, The cattle breeding farm hns two "bvll mother" herds developed from
Holstein snd Jer cy catile amported from Donmark in 1971-72 and from Canads in
1975, The pro~ent herd consists of 309 Holsicsn and 412 Jersey animals,

)z, Attached 1o tk: breeding farm as the tmll rtetaon which has accommodation
for 120 bulls. Thesec include bulls vhich are alresly unde~ collertion erd also
younz Lalls awaiiing introduction to collection., The bullr are celected afier
eriiical soxutiny of perforaunse of their dams a. “icll ac physical appraicel and
examinetisn of semon qualaty, It 1s DAIT policy 10 ute semen from nropeny tested
bulls only, They have started a propewy testing nrogranme wath bulls bred on
theza oun bull-mother farms bul thoy w1ll not oe able to complete the te.ting

t\,@
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programme on their first batoh of bulls until 1981-82, The semen requested will
be used to oaver the period uniil their oun progeny tested bulls are available,
BAIF are of the opinion that the uso of semen from non-proven locally bred bulls
would be a retrogrado step,

14, The standards of management on the Central Cattle Breeding Farm are
high, The structures for housing the -nimnls have been mpecially constructed
to suit the olimatic conditions; the feeding programme is speoifically designed
to achieve optimum performance, with good quality green fodder such as maize,
sorghum and lucerne supplied throughout the year and supplemented with concenw
trate mixes; the animals are regularly vaccinated and tested for important
diseascs, eg TB, JD and Brucellonis; also preventive testing for mastitis, eto,
and sprayings to control ticks are regularly mada,

15. The semen free~ing laboratory wag ostablished in 1975 to freeze scmen by
the German Landshut method, Thus German straws are used and 1t is vorth noting
that if UK aid were to be provided to BAIF in the future any semen imported from
the WK would be in French siraws., Therefors, additional insemination equipment
would be required, At present about 20 bulls on average are used for semen
colleotion every day, with a total of 14,000 to 15,000 doses of semen being
produced every week, The processed semen, after quarantine, is transferred to
a semrn bank for long term storage and distribution. More than 55,000 locally
produced straws have already been used for oross-breeding work and an overall
conoeption rate of 48% has been reported, About one million straws are ourrently
in store awaiting the results of the progeny tests.

16, floxkk is also undertaken at Uruli-Kanchan on the development of fodder
crops, Besides the oultivation of maize, sorghum and lucerne, "iork is also done
on drought resistant crops like leucaenn loucocephala and Decronthun virmatus
with the object of finding fodder crops thich can be rrowr on poor or saline
soils where adequate i1rrigation is not available, Work of this naturc should be
of consaderable benetit to the farmers nerved by the BAIF cattle brecding centres.
A nutrition laboratory is working out cuitnble concentrate rations for cows and
calves which utilise locally available agricultural by-products and reduse the
use of food grains to a minimum level,

FID VACCINE

19. Equally important i1s the woric being done on providing adequate health
cover, not only for the native cattls but in particular for the exotic pure bred
cattle and the oross~breds which are more disease prone, It is especially
important to develop efficient animal health services in support of the cattle
development programme because the Foundalion offers insurance for animals
registered under the scheme, Foot and hnuth Disease runs a very severe cource
in exotio cattle and mortality in unvaccinated exotioc c-lves can be as high as
66%. Also, in a Foot and louth Diseaso outbresl: which occurred in Gujarat and
Haharashtra States a fow years ago 1t was found that no vaccine then available
in India could give effeotive protectiocn against those particular strains,
Thereforo, DAIF deocidsd to undertake the manufacture of Foot and Houtn Disease
vaccino on an indugtrial scalee 1ith the oo istaree of +he Danish International
Development Agency a factory to produce the vaccin- hut now been constructed,
vork on the vaccine has been under way for somo tine and .upplies should very
shortly be available for use in the [ield, It is exrecrtod that production from
this Tactory will be fully utilised in the JAIF priogrammne for some years to come,
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FIELD OPERATIONS

18, A group of OD edvisors inopacted field operations at the village level
on a visit to the dietrict of llnlgcan accompanied by Dr M R larathi, Field
Project Co-ordinator, There ve visited a nunber of eat*le owners vho were
growing sugar cane wnder irrigation and vho had both half bred and three-
quarters bred cattle of both Jerscy and Frienian breeds, All the cattle were
in remariiably good condition and belonged to landless farm labourers as well as
to farmers having land holdings varying from half to twermty-five acres, Dr
Marathi expleaned that the cross bred cattle were so highly regarded by their
owners and of such monetary value =~ £350 to £400 for a first calved heifer in
milk = that they vere generally stall fed and not allowed to graze, For this
reason there were few disease problemS, He erplained the programme of bank
loane and insurance which allows farmers to inseminate their cows and rear
their cross=bred heifers to production age without financial hardship, In
areas vhere the breeding programme had been in operation for some years certain
farmers are already nominating the bulle from which they wished to breed their
cowse Although GOI polioy was to fix the exctic blood in Indian cattle at 62,5%
by using three~quarters bred progeny tested bulls, Mr Harathi considered that
many of the farmers in the BAIF scheme oould maintain cattle with a higher level
of exotic blood, Certainly some farmers visited by the team appeared to be
quite oapable of doing Bo,

ISSES

19, While ODM advisers have been generally impressed by BAIF operations in
promoting rural development through the oross=bred technology, there are a .,
number of issues whioh will need to be taken into ascoutt during appraisal,
These inoludei=

i. The extent to which .encouragement of dairying will induoe land
use shifts from food to feed production, Most oattle in India
are fed on orop residuss whioh have little human nutritive
velus, but some have argued that the anoreasing profitability
of dairying has led to a very active market for animal feed
provasion which might in turn enoourage farmers to divert land
from grains to fodder, It would seem hovever that there is
enormous scope for inoreasing the productivity of oommon grazing
lands vhioh are not suited to orop production, by means of fodder
trecs like leuoaena,

ii, The loocation of the planned nev centres as between dryland,
drought zone and irrigated areas, In drought prone areas oross
breeding may be limited to the production and sale of half bred
oalves since feed i1s insufficient to produce milk, There may
also be problems in securing sufficient feecd in the dryland
farming areas with long dry seasons and limited irrigation,

iii, What are BAIF's plans to produce three guarter bred bulls for
backcrossing in the third generation? lathout backerossing,
ocxotio blood will rise to levelt where productivity is reduced
because of heat stress and disease susceptibility.

&
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ive Is the use of progeny tested exotic bulls really necessary,
since locally availaple untested oxotic bulls appear to produce
heifers with comparable yields under village standards of feed
and husbandry. Is there a shortage of locally available exotic
bulls? Do the progeny of tested bulls command a premium in
looal markets?

Ve While thero appear to bLe completely adequate markets at present
for the additional milk produced by tho BAIF cross breeding
programme, further information may be requested on BAIF's plans
for the colleotion and distribution of liquid milk, as vell as
pPlans for storage and proceasing.



‘ . APPENDIX 27
4 briof on, assistance from uJritish Qversecs
Devolopment Minlstry . the field of duck
development in India,

1) Supply of 10000 breeding stock Khaki Campbell
dueckldn.s to ptate Duck Farms,

Ducs farming as a source of subsidiary income te small
farmers is very populer in States like Assam, J.Bengdl, Orissa,
Mauipur, Tripures, lamilnadu, ..srala, audhra §radesh. There is
scope rTor increasing the returns of duci fermers by introducing
aigh e,z laying strazns. There is persistent demaad frowr most
o® these States for supply of improvea oreed fhaltd Cawpoell
duc1is s wedch could be rearcod and multiplied at the State
dac. Loxus Zor supwly of improved quality duchll.is to the
auch flurmers. Lt .s proposed that the toam of olflcirls from
. oritlis. uverseas Uevelopmenut riluistry may be requasted to consader
tue supply of 10,C00 breediny stock Xhahi Campbell ducalings
wideh conld be distrabuted amongst the above States.

2) Suppls oo Luck T.cQDALOTS.

Ducl. productioqérogrumme in the country could .ict picke-up
poseutus dueto .on-aveilabllity of required uumber ol improved
quallty ducklings. Jnfortunately tac hztchability of duck eggs
nctehea in indi.euously available chicken type dncupztors is
very poor arnd cue to this reasonthe position of ava.lipility of
duehlin,s from State Duck Farms™is not satisfactory. There is
tromendous demasa from duck growing states for supoly of spaclal
incuoators for aatching auck eggs. It .c accordiagly prrnosed
taut toe Overseas Devalopmouti iinistry Team may be reqguested %o
cousiu.r supply of § sets ol ducit incuoaiors and hatchers each
incuuator hav..: settwhg capuc.ty of about 20000 duch hatehing
(- 7:4-T3

8) Lpeinigy, of 8 officers in Duch Diseases,

We do uol have well troined officers .n the aiegaesls
of duc. Q1Su.SaE s 10dis with the resuit that et tiues some of
tne cuc. disecscs outbreaks remsin un-diagnosea rordtin, iu
heav, losses t» the duck farmers. In his geco.d ruport submitted
a’ter the visit bo Indis from 19.4.1977 o 17.5,1077 1ir. Codfolled's
wortlan; a duc. expert from Ua under the Colemoo Pla.. had
recommendea thot oae official fronm w.Bengal Vaccanc L.otitute be
ta.uad in tns ureventiou ama d.gnosic of ducs Qissuces in Ulte
Mereas necessar, action 1s being talou to depute & suitable
official frod weboa,2l for this tra.nday it 15 felt t...t atleast
alLot.aer taree culficers frog various claer duek ,ro.-z_ Ltetes be
A so trainea aL tac ulag..osls ol ducn algesses in Uhe 13 1S
prozosea tant the tlad - officrels frod Jritisu (versees
Developmest .iudistr, Lay be roquested to consider tuis ,roposul.

L Sl Rl L
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APPENDIX 28

Toraatry Blwoaticn Prodact
Develooment Oblogtives

To improve forastry edusrtion at Indian
Torestry College, Wehra Dun, in order to make it
moro relovant to the rapidly changing fopestry
socter in India.

Ioadiata ohlechl 04l

(1) ‘?o provide oportunities to fuculty members
of Indisn ror:ust Collogo to gain veaching
oxparience in selected institutes atwoud
through a followslilp prozramme,

(2) To provide the services of t-achers fram
abroad to wor!” in the Indian Forsst Collerne fox
specific pariods on nelrctod subjocts.

Bagkeround and Juatifications

Indian For:st College is the only institution
imparting profea:ional training for candidates
directly rooruitod into Indian rarest Service, On
passing out Irom the college the studsnts normally
take up responsibilities of a high order = at the
offiocer lovel in the distriots. Idsntifiocation and
farmulation of Projects at the distriot lavel besides
implementation und adainistration constitute thelr
chief responsibility. /

. \\3‘/
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Presently ths asourses are basisally bialogical
seiencs arisnted. In recent timsg the absence of a
more thorough training in aspests relating to Forest
Roonomios, Projoot identification for formulation
appraisal, wood and other forest products proecessing
and planning of utilisation af the resources has been
koonly felt,

As' has alroady been stated many developing
samtriss of the region are using this institution
to train their officers,

In viev of the above thare is nsed for revisving
ths cowrses, their contont and their relevanse and are
designing if nooessary to sult the developmental needs,
of the comtry, Ihis can best be done through
ezchangs of teachorse

110+ §

shother major output is a perosptible widaning of
experience and increase in teashing ability of the
Sty faciudlty members of Indian Forest College, A
strengthening of milti-disciplinary approach and an
mderstanding of forestry in the internaticmal context
£s also expected.

../.

( \Q\I



S

<

Antivitiens

The activities shall inolude programme of
Tegular exshange of teashers of Indian Forost College
Dehra Dun and those in the forostry faculties of:

(1) University Collage of North »ales, Bangar, U.K.
(2) University of Oxfard, iU.X.

(3) Miversity or Aberdeen, U.K.

(4) University of Edinburgh, U.K,

Kinangicl oty
Hakla To Betoiwe Indisn toashers.
38 man monthg $ 7 000

8% %o provide fasilities for teachers
from the T.K

36 man months Rs. 3,60 lakhs
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Aativitions

The activitias shall inslude 2 programme of
regular emshange of teashers of Indian Forest College
Dehra Dun and thoose in the forostry fasultiss of:

(1) Univeraity Collage of North wales, Bangor, U.K,
(2) University of Gxfard, U.X.

(3) Wmiveraity of Aberdeen, U.K.

(4) university or E&inburgh, U.X,

Elnangicl Innaty
Hdaifa To Hecoive Indiun teashears.

38 man monthg 8 72000

SQ %Yo provide fascilities for teachers
from tie T.X

36 man months Rse 3.60 lakhs
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Antivitiegy

The activitles shall ineluwde o programee of
Tegular exshange of teachers of Indian Forost College
Dehra Dun and those in the forostry facultiss ofs
(1) Univeraity Collage of North wales, Bangor, U.K,
(2) Wiversity or Gxford, U.X.

(3) Wiversity or aterdeen, U.x.
(4) Uaiversity of zaindurgh, U.x.

£lnakglel Innuty,

Haka T Hevoive Indisn teashera.
38 man monthg $ 72000

S %o provide faoilities for teachers
from the U,X,

36 man nonths Rs. 3,60 1lakhs
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APPENDIX 29
LaColisRs.

Forestry Research and Bduoation Proposal for
Collaborstion with
UeKe Insgtitutions.

1. Bagkground: At present, forestry training is teing imparted
only by the Forest Research Institute, Dihradun, for the forest
officers and for forest rangers at three Centres viz,

%hrad::'n, Coimbatore and Kurgeong (W.E). While the Porest
Research Institute has commanded a position of leadership

for the last about 50 years in the area of forest tralning,

i1t has also developed certain weaknesses. Firstly, it has
wrked in utter isolation from other scientifie diseiplines,
and therefore has not been able to keep pace with the rapid
advances in the various branches of Biologiocal and Physical
sclences. There is an urgent need for developing the mechanige
for continmed interaction with other scientific institutions
and scientists. In the past, the forest institutions were
drawing students mainly from basic science Colleges. With

the emergence of Agricultural Univergities which have a mandate
for carrying out education and research in the ares of
different Grop and Avimgl sciences including Forestry, the
situstion has greatly chunged. Alsc the demand for
Farr/S8dciul Forestry haus lately emerged and therefore social
forestry educution hus to be introduced in the general
~irricula of agricultural and horticulsural graduate programmec.
Thsy there it need to strengthen both forestry research

in 12sciplines like Forestry Breeding, Forest Ecology, forest
Soils, Forest Protection and Forest Products Techmolopy, at

LA 'v
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appropriate institutions, mainly agricultural universities. @__
The Indian Council of Agricultural Research bas, therefore,
initiated programmes, both ressarch and education, at

selocted Agricultural Undversities, andthese are likely

to grov during the VI-Plan. This proposal is, therefore, made

to seek inter-institutional collaboration with some of the
vell=known forestry institutions in U.X. vilth have

internationsl reputation for high quality research and

training. =

The_prevosal.

I.CedeRs 13 already supporting under-graduate programmes
of Forestyy Rducation at the Himachal Pradesk Agricultural
University, Tamil Nadu Agricultural University and the
University of Agricultural 8ciences, Hebbal,Bangalere.

In addition, there are demands from several other
agricultural universities to introduce forestry courses

in the ganeral Agricultural Degrees programmes both as
elective ocourses and core coursese According to plans
prepared by these Universities, the post-graduate prograzmes
in forestry would follow as soon as a strong research base
has been built up. In this connection, about 11 research
proposals have been received from 1)l Undversities costing
about Rs.2,00 Crores and are under consideration for central
financing vith the I.Ge Forestss Eventually, Iul/h.:!o

to finance at least the Famm Foreatry Programmes of

Research and Education both, at the Agrioultural Universities.

It 1s proposed to seek collaboration with the U.X.
Universi{ties af at Oxford, Edinburgh, Cambridge, Aberdeen and

Bangor. Any three of these Universities, one in sach region -
-/-
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Sootland, England and Wales = oould ocollaborate With the
three Universities in India mentioned above, viz. RHimachal
Pradesh Agricultural University, Tamil Nadu Agricultural
University and University of Agricultural Scliences. Training
arrangements could be developed after further negotistions
and vigitse

rors of Collaboration.

o d

At the moment, collaboration is visualised in the
folloving formst

1. En%.nxng of Indian teachers and.research workers
n UesRe

2. Exchange of Vigiting Professors between U.X nd
Indiasn Universities and Researck Ingtitutes.

.3 Exshangs of research and teach materials
* and teaching aids. A

4, Proourement of sclentific equipment not untaetmd
in Indias

The estimates of these coyponsnts are estimated
as under:

Ao
8l.No. Discipline Fellowskips vial ting
(man year !{’rorouorm”
ReR YSAr) .
1. Tree Gensties and Breeding 3 1
2, Yorest Pathology 3 1
3. Yorest Entomology 3 1
4, Forest Boils 3 1
6, Yorest Boology 3 1
6, Forest Physiology 3 1
7. Forest Protocuon Technology 3 1
8, Forest ecomomics 3 )
24 8

B. Bquipment: R8.50,00,000 (Fifty lakhs).

’
PN A B
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B 0 SRESTRY RESEARCH € BY AGH UNIVELEITIES,

RAD. Raising of individual trees integrated with igric. in
different dio-clinatic regions.

HPU 1) g:{:gthening PG teachirg in forestry - Agri.Compnlex,

41) Res. & Ext. in farm forestry

111) Research and servicing of forastry progrs=mmes in the
development.,

iv) Determination of suitable timbers. Tforest wod
and fodder specles and standardisation of thelr
mrsing and planting technology in Arid Dry Zone of H.P

KAU B;urch & servicing of social forestry

UAS Artificial Mutagenesis and induction of useful mutations
in forest timbers.

GAS a) Research, survey and serviocing of soeial forestry
prograzme.

b) Bvaluation of suitable extension techniques and
:ot.bodology for creating trec consciousness among
s farmers.

MPEP 1) Research, survey and servicing of social forestry
programe.
11) Raising of individual trees integrated with ggiiculture
in different bioclimatic regions.

7« APAU Investigation on the beneficial effects of shelter delts

and wind-breaks on irrigated dry crops.

PAU A study of the scobogdcal factors on plantation trees
in the Punjab State. . o=

9¢ Udaipur Survey, collection, germingtion & growth studies on tree

0.

species sultsble for growing in rural areas of Rajasthan.

MPKP 1) Survey and research on the vegetation for sociasl
forests in Marathwada region.

11) Research on shelter belts am windbreaks.

11.GBUAT 1) Raising of individugl trees integrated with agriculture

in different bloclimatic zones and implementing fara
forestry programes in villages.

11) Datermination of suitable fodder trees for different
agroclimatic reglons.

111) Bvaluation of different extension techniques and
methodology for ereating trce consciousness among the
farmerse.
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Wood-woal cemeat boards'amd wood ocament boards are
cradually develnping {nto a substituto for wood perticle board
e320¢ially in the end-uges relating to oonstruction si-ce they
arv goisture rosistant ard cau be used for exterior upplicatio-s.

Currently the wood-based .pansl industry depc.ds on
syatjfetic resins whiou are produsts of Petru-chemicel i:dusiry,
siucc Iudia 1s ono af ®he oil deficlent couatries 1t wvould seem
thut a vood based pamqgl industry is which the dependaace upon
fossil fuel sourcos is not essevtial has a bright future.

“Mrtaer, 4 such ac industry uses the oinimum of cement
(anc hance thermal enerzy) in uts product, it is por. likely to
oe sucooscful iL @ world where the days o} cheap enLrgy of ayy
L ¥ %) 18y ) over. L\ :! !

The project ocutlines for a suitable proposcl are indicated
below: - '

(1) Litle Maoufactdre of wood cement
] boards and establishirg low
cost housang wdt factory.

(2) Location To bo decided at the time of
Y : feasibility study.

(3) .Jimo Lrome § Five Zears.

(4)‘ProJoct' dctivities (1) To conduct a feusibilit,

study for o:tudlishing
the above centigned unit.

'(11) 2o conduct a detailed
marzet stud' for both vood
cemont boardc and low cost
housing factory.

{411) To establis- the unit.
(8) Cost EBatimntess

1. Rxtexeal opuige RBs. . 240 lasks
., USS 3 millden)

a) axperts Services:
o) dquipment . . -
og sparing of Luvestzment
in estadlishing ‘the NUl1.

LY

II. Loocal lopus 1.xs, 300 lakhs
' Total Progect-Cogfi 640 laxbs




APPFNDI/ 31

At mational level, the Indiem Institute of Hortioultural

Rossarch was set up in the year 1968 at Hessarghatta (Bangalore), Howsver,
on socommnt of the lemtion of the main Institute and its present Begioml
Statiens, it 13 only eatering $o0 the needs of Tropioal er axb-trcpin;_ﬂr
horticulturel eyops, No station has so far besn set up 4a 2 T8

Reglogs under this Institute, It 1s now propesed $o lecats (s Om!?‘i. Pl
Teaperate Hertioultural Exporiment Station in Horth Yestern Himalsyan
Begion, Emet sits will b seleoted either in Himmchal Fradesh er Jamm
ani Fashwiyr or in M1 distriets of Uttar Pmdsadh, The plaee will de
meleeted in due csurss with the assistance of State Geverrment at an
elovation between 0000 feet to 7000 fest olswation above msea level,

™ texperate Pelt of Barthern India offers very goed
potential for the develorment ef temperates fruits like apple, pear,
eherzy nd weluut and som? of them are being grewmn extensively under
these ssnditions, At presant 1ot of emphasis 1o Being given for the
dovelspment of scurd apple indnstry though very 143tle attantion has -
e Zar Deen paid $» ether temperute fiuits, Bven with regand %o the
apple in ¢ is aree, the prepertismate sciemtific support for the dsvelopmen
woxk is inadsquate, ¥2w policy 4s not only te develop the tegperute

ex asmrd footing so that theme fruits axre available to

o all over thes ooumtry at roesspabls prices tut aleo to

organise 1he indngiry in mich & way 00 as %0 bave an experiable muppliss,
Thess yish sowroes are espadle of producing high quality fruits and
only & begimning has bosn mede w0 far, If ic indnstry is developed,
1t will gezermte 1st of empleyment potential besides dsveloment of
soms ries 1ike precesring, packing and transport which will
generate lot of empleyssnt petentinl,

¥ith 81) the dovelopment oghames for disiridbution of

geod mrsery plants, contyol 02 peste and disiams and also for .

‘raining pregramnes for orchardists and extension erchaxisss
thewe 1s no major salentific institution to lcok after the problems
of fruit onlture, 7Tha ¥so otations, ons located at Nashodbra in
Himaghal Pradeoh and ths other at Cbsubatia in Uttar Pradesh, 1s unable
to cater to the lavge noeds of the intustry, In Jammu and Kaghmir
theye 10 mo major yesearch Organisation to undertake ressarch on the
pmblems of the temperate fruit induetry.

-

The tempernte azeas almo offer thammslwws ap potsntial
areas for growing “gtﬂbl!'! ornament 4 pedicinal It 4»
neescsayry to unde ® I9OBOA on &11 these crops o tuat this vest
potential is oxploited to the full extent so that even a small farmer
with 1 or 2 hectaxes of 1md in the Mlls oan got the full benefit
out of the land,

0000...2/-
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The petential for the develormont of gocd msods inugtr: xith
%o many of the temperate vegetables existd 17 These i1 areas,
Te 18 need to organise standardisation of feed production met.ods
and meed tecinelegy to make this industry a popular means of livalie
hoed fer many of the hill arwas,

2. Txnamii

To ostablish a Centrel Temperats Horticulturel Experiment
Btation in Himalayan belt under the Indian Institute of Horticultuml
Rasearch, Hessarghatta in order to undertake Tossarch on all aspects
of Temperats Hortioulture so as to meet the ToqQirements of the
bortidfltural ndustry and the growers of ths hilly areas, The work
wll include researoa on different fruit crops, vegetables, medicinal
plants and flericulture, There will biso be strong disoiplines 13 the
£401a of Flunt Fhysielogy, Plant Pathology and Entomology,
" it fimn g
The Station on Temperate Hortimalture
will closs celladoration with Bast Malling Ressarch Station,

» Kant, uhich has done cutstanding work 4n Tomslogy, Plant
Breeding, Plant Pathology, Fruit Futrition, evolution ef Tootstocks,
Entomelogy, propagatien, pruning, growth regulators, post harvest
tectnolegy, l‘hnr md marketing,

i the moment oellaboration is vimalised in the following formst-

1. Training of Indian experts, Besearch fellows and
Yeoearch workers in U.K,

2, Bxohange of visiting Profeswors between UeK. and the Research
Statien inothuding Agricultuml Universitien,

Se Exohange of plant material teahnioal knowhow and literature,
4 Procurement of scientifio equipment not namfactured in India,

4o Toraie Eveaialistal
¢ The foreign specinlista from UeX, will be

needed in ocertain disciplines for a short temm of three months 4n the
£1¢14 of Post=harvest physdology, rootstocks, Pruit Tree Nutrition ant
Virology, In all it may be necessary to have two expe:ts in ench of
the four disaiplines during the five years period of the Project,

S¢ Tzmiuiacsnd Pellowahips Procreumel-
¢ Twlve postegraduate fellow

ships will be provided in different disciplines for a pe-iod of six
months each at the Esst Malling Reesarch Station for treining from

Indin,

Similarly fq‘% experts from Indis in different disoipli s will
be sent to U.X, for six months study tour each during the temmire of
the Project,

oooootooa/"
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6. Sadizatenl-
Phe eatimates of tho oollaboxotive programme fer i
period of 6 ysars are given as undari-
Yisiting Exzexis

A
Qalss Rssinline Vimiting Bxperts Bxperis Sron Indde
man year

L Post Haxvest Physiology 3 2

2, Rootatooks ¥ 2

S, - Pt Sres Kabrition 3 2

(Temperute Crops)

4  TVirology 3 2
z L
Total 10 unite,

Unit cost Ree 1,85 ,000/=
Total cost Rs, 18,50,000/=
P. Poxt Gxadusta fallewshina. e moxtha. sach.FEEESS.

Jislda. 1038 KO0 YRAS
i, Twwlogy 1
2, Yost Imrvest Iaysiology 1
8¢ Precesxing 1
4, Pruit tres Mutrition 1
8, Virology 1
6. Irrigation Teelmology 1

L aaad

G

Cost Per Unit Rse 4,5000/-
Total cost  Rs. 2,70,000/=

Total co~t of the Bre. 160,000,
Collabarative
Prorrex oo
2 quipment Ao, 2,00,000 (list atzres v
(t- he procured from Vedie)
15, e cet
Totalt R8s, 155505006 -

Wazet. Phe total M Amt nyonoced In tio \tu £/ yonr “an
for this Station will btn 13e97,20,000/=, an per pirtic'? ro’ alwi.

\\’\
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(1) Pay and nllowences
(11) Travelling allowances
(111) contingsncies
(1v) Equipment (locally availabile)
(v) Vebicles iouo station Yacon
ons Ji
(tw trectors

(v1) 1am1 ;nlomant and
installation of irrigation

Ree 42,00,000
Ree 50,000
Re, 8,00,000
Roe 1,50,000
Ree 2,20,000

Ree 5,00,000

Rse 40,00,000

R-. 99 .m ‘om

syctem,
(vis) Budddings
Totals
Ust. o2 Souimrenis
8lales JHTUMnen

8e Mouic Aibworption Gpectroe
photometer

S [ RN )5 o> ~ [ S 0T -

6e  Klett Photo electric colorizeter 1

7e Tismue culture equipment

3 Rs, 20,000

5 Rs, 20,000

1 Rs, 20,000

1 Rs, 10,000

1 Res 1,00,000

Res 10,000

Rse 20,000

Tot lte - Rss 2,00,000
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Bram } APPENDIX 39

ogy~Pegductien ef kdible Grade

Transfer of Technol ‘

(a) Title and lecatien of
the prejects

(b) Brief description ef
ebjectives and Mixpose:

(c) Lecal incuts te be
previded and rupee
expendigure involveds

(¢) Time-span with tentative
starting dates

{e) Indicatien of external
inputs required 1,6,
experts with fleld of
specialisatioen and
nurber and peried,
trajning facilities with

#4¢ld and number and
equipment needed,if any.

(f) Estimate of external
inuuts 4in financial
terms relevant te
dener seurce)

(g) Certificate of Planning
.ommissioen Clegrance,
expenditure clearance and
DGID clearance fer
equipment,

(h) Justific.tien fer
cellaberatient

Iransfor of Technolegy-production
of Edible Grade Rice Bran eil. One
of the Medern Rice Mills of the Foed
Cerperatien ef India er the State
Civil Supplies Cerporatioen,

Rice Bran Stabilisatien end purificatio!
of extracted eil, ;

Raw materials and equipment can be made
lecally available accerding te specifi-

catisns,

One Year

External input needed in the ferm of
(a) Pilet Plant/Demenstration. equipment
of (b) experts and technicians for a
ene year perioed, Equipment may aslse be
lecally febricated te specifications,

May be left te deners,

Only when equipment is desired te be
ftmperted,

The preductien of é= edible erade rice
bran eil 4% a new venture te eur ceunt:
1t is knewn that enly in Japsn, rice
bran eil has been trested and purified
for use sa cosking medium, Theugh it
4o knewn that stabilisatien eof rice
bran impreves the quality se as te eet
bran il with low free fatty acid cent:
the refining of lew free fatty acic
centent eil se preduced which invelves
dewaxing, desumming,desdeurisatien etc,
1s a cempsratively new fisld. The
sterage 1ife(shelf life) of edible gr.
rice bran eil 1s slse to be etudied.
Cortain type designs for rice bran
stabilisers have been evelved and
eouipment fabricated and used in the
country beth in the FCI rice mills and
the privete secter mills, This
resulted in preducing low free fatty
acid ei] but the eil appears to be

-2-
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net suitable fer direct censumpiien as

edible ell, a9 it dees not sentorm t¢ the
roquirements of X33 epecificatiano

for odible eil, This, therefere, invelives

special technelegy feor refining and purificatien,
The Tropical Preducts Inmstiiute, Lendon, heove
been Xnewn te be werking en xice bran stabilisatier
ard alliod preblems foT many yoags nRew, It appears
that this Institute have the Rechnelegy,
spegifications as woll as 30@md pilet aquipment

fer predusing odible grade z3co bran eil, If they
are in a pesitien ¢o supply sesd expert

services tewaxds this end, 4t might alse be
welcemo,

3y perfecting the techneicgy of adible rice

braa 3il, preductien; the ceuntey can hepe

te gain subatantially sinec lazge quantities

of rice bran eil aro exposcted %2 beceme

available 4n the near fucuzo aonsaquent en

the medernisotien of rico aills, There is a petentd
4al fer preducing nesarly 4 %o 35 lakh

tennes of @il in the geuntzry svery year,

Hence, the value of making substantial

advances in this field 1s quite ebvieus,



