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CHAPTER |

INTRODUCTION

1.1 Present siatus of preparaticn of projuct report

1.0.1 A large part of the outlay under the Five
Year plans in the country has  been in the field of
Irrigation and Multipurpose Projects. I'hese projects
are investigated, fermulated and implemented by the
concernad  Sfate Governments.  However, these  are
required to be accepted by the Planning Commission
for inclusion in the plans before they are taken up
{or implementation by the concerned States.

1.1.2 The procedure for the formulation of Trriga-
tion and Multipurpose Projects has been laid down
by the Planning Commission in their circulars te the
S{ate Governments from time to time, These circulars
inter-alia give a list of items on which information
and details are to be incorporated in the Project
Reports.

1 1.3 The Cenfral Water Commissio; which has
been cntrusted with the respensibility - of examina-
fion of technical and cconomic feasibility of Mulii-
purpose and Major and Medium Irrigation Projects
has issued to the States Guidelines for investigation
of Major Irrigation and Hydro-electric Projects and
Guidclines for preparation of Project estimates for
Major and Multipurpose Projects. The Water
Management Division of the Ministry of Agriculture
has brought out technical bulletins for evaluating the
water requirements of crops. The environmental
and ecological aspects which have to be covered in
the Project Reports have = been outlined by the
Department of Science and Technology.

1.1.4 Apart from the above the Indian Standards
Institute has also prepared a number of Standards
and Codes of Practices for carrying out investigations
of projects and preparation of Detailed Project
Reports. These cover a numbes of subjects such as,
details of topographical surveys to be carried out,
organisational set up required for carrying out
investigations and methodology for preparation of
Project Report.

1.1.5 However, it is observed that by and large,
the Project Reports prepared are not inconformity
with the guidelines and procedures and do not con-
tain the data and details required for a  proper
appreciation of the project proposals and technical
and economic assessment of the project. The extent
and quality of investigations carried out are not upto
the required standards. The Project Reports pre-
pared are not satisfactory and the estimated costs are
not realistic. This has often been the cause of fre-
quent exchange of correspondence between the states
and the various agencies charged with the task of
techno-economic scrutiny of the project.

i.1.6 Expericnce of large number of Irrigation wnd
Multipurpose Projects — implemented 5o far shows
that :

(i) In a number of cases the time taken for
completion is considerably more than ini-
tially estimated and conscquently — benefi's
have been realised much later than expected.

(i) The costs have been appreciably more than
originally estimated and the returns have
been smaller than anticipated.

While it is to be conceded that there has
been a general escalation of  prices  of
materials and wages, the extent of increase
of project costs has cxcceded the general
price rise, Incomplete investigations, analy-
sis and deficiency in the initial project
planning are largely responsibic for this
state of affairs.

1.1.7 The present position in the country in respect
of planning for water resources and preparation of
Project Reports for approval of the Government of
india were highlighted in the report of the Expert
Committee on rise of costs of Irrigaticn and Multi-
purpose Projects, 1973. The Committee obscrved that
there is no uniformity in the approach towards pre-
paration of the Project Reports in the state. The
paterns differ in detail.

One of the recommendations by this Commiltee
was that the guidelines laid down by the CW&PC for
the investigations to be carried out and preparation
of the Project Report for approval of the Planning
Commission should be strictly followed for preparing
the reports of all Major Irrigation and Multipurpose
Projects in the counfry.

1.1.8 Even though a large number of projects have
been formulated and implemented during the last 30
years, as stated carlier, there is still no uniformity of
views -among the various states and Central agencies
regarding the requirements of proper investigations
of projects and preparation of project reports. There
is oftenr wide variations in the quality of investigations
and project reports prepared even by the same agen-
cies.

1.2 Constitution of the Working Group

1.2.1 The tempo of Irrigation and ~Multipurpose
Projects has to be increased considerably to achieve
higher targets of irrigation and power necessitated by
the increase in population and developmental activi-
ties. The projects to be formulated and undertaken
in the future will be more and more complex. In order
to enable the scrutinising agencies to examine the
techno-economic viability —of these projects, it is




necessary that the projects should be well investigated
and the Project Reports arc prepared on a systematic
basis incorporating all the requisite data, studies,
designs and estimates.

1.2.2 For laying down comprehensive guidelines for
the preparation of Project Reports, the Department of
Irrigation of the Government of India constituted a
Working Group vide their letter No, 416177-DW-II
dated 24-10-1977 & 8-2-1978 (Annexure-1), The
composition of the Working Group was as follows ——

1. Shri A. S. Kurpad,
Chief Engineer (TE),
Central Water Commission,
New Delhi.

2. Shri B. S. Kapre,
Chief Engineer (WR) & JS,
Govl. of Maharashtra,
Irrigation Department,
Bombay.

3. Shri A. V. Shankar Rao,
Chief Engineer (WARDO),
Govt. of Karnataka,
Bangalore.

4. Shri B. N. Aich,
Chief Engineer,
Govt. of West Bengal,
Calcutta.

5. Shri K. M. Maheshwari,
Joint Adviser (I&CAD),
Planning Commission,
New Delhi,

6. Sh. G. N. Kathpalia,
Chief Engineer, Minor Irrigation,
Ministry of Irrigation,
New Delhi.

7. Shri M. M. Shah,
Superintending Engineer,
Narmada Project Circle (HW),
Vadodara

8. Shri K. Krishnamurthy,
Director (Hydrology-I),
Central Water Commission,
New Delhi.

9. Shri J. R. Khanna,
Director FA-II,
Central Water Commission,
New Delhi.

10. Shri W. M. Deshpande,
Director (C.P.),
Central Water Commission,
New Delhi,

11.  Shri B. M. Hukku,
Director (GSI),
E.G. Division (Central),
Lucknow.

12. Shri G. V. Ramanamorty,
Joint Commission (CC),
Agriculture Production Division,
Deptt. of Agriculture,

New Delhi,

Chairman

Member
Mf:mber
Member
Member
Member
Member
Member
Member
Membet

Membet

Membex

13. Dr. R. K. Rajput,
Project Coordinator (WM).
C.S.S. Research Instt.,
Karnat

14. Shri A. M, Krishna,
Director (TE),
Central Water Commission,
New Delhi. Member-Secretary

Member

The following were the terms of reference :

1. To review the Guidelines and Norms prescribed
for preparation of Project Reports including circulars,
letters and other communications addressed to the
State Government in this respect and prepare uptodate
Guidelines for—

(a) Preparation of Detailed Project Reports for
projects costing less than Rs. 30 crores
and

(b) Preparation of Feasibility Repoits as wel|
as Detailed Project Reports for projects
costing Rs. 30 crores and more :

2. The norms and manner for preparation of a
project report for Command Area Development which
has to form integral part of the project according to
the directions of the Government of India ;

3. To suggest norms for assessment of benefits and
costs for analysis regarding cost effectiveness of the
project ;

4. Recommend the quantum and content of the
infrastructure work which should be undertaken for
the purposes of preparing Feasibility and Detailed
Project Reports, as well as enabling construction
works such as haul roads, colonies etc., for under-
"taking the projects actually sanctioned,

1.3 Changes in membership and terms of reference
1.3.1 Changes in membership :

Subsequent o the issue of the O.M. dated
24-10-77, the following additions /changag
were made in the membership :

Department of Irrigation vide O.M. No. 4/6/717-
DW-II dated 21st January, 1978 authorised
the Chairman of the Working Group to co-
opt such Specialists as considered necessary
during the deliberations of the Working
Group.

Accordingly, the following were co-opted as
members i —

1 Shri §. P. Bhat,
Chairman (CAD)
Ghataprabha Malaprabha Project,
Belgaum.

2. . Shri N. L. Shankaran,
Joint Secretary (GB),
Ministry of Irrigation,
New Delhi..



3. Shri B. D. Pathak,
Chicf Hydrogeologist,
Central Ground Water Board,
New Delhi.

4. Sh. K. B. Singh,
Dy. Commissioner (WMS),
Ministry of Irrigation,
New Delhi.

5P PG Sah
Economic Adviser,
State Planning Institute, U.P.,
Lucknow.

6. Shri. G. V. Rao,
Dy. Secretary,
Ministry of Irrigation,
New Delhi.

Shri K. Ramesh Rao, Chicf Engineer (TE),
nominated as Chairman of the Working
December, 1979 in place of Shri A. S. Kurpad.
Shri J. R. Khanna, member of the Working Group was
nominated as Member-Secretary in place of Shri A. M.
Krishna, Member-Secretary, in April, 1978.

Shri N. L. Shankaran, Director, CWC, presently
Joint Secretary (GB) in the Department of Trriga-
tion coopted member till> April, 1978 was nominated
as member in April, 1978. Shri B. Ramachandran,
Director (GSI) was nominated member from May,
1978 in place of Shri B. M. Hukku, Director (GSI)

was

1.3.2 Changes in terms of reference

In the title of the Ministry of Irrigation O.M.
No. 4|6/77-DW-1I, dated 24-10-1977 a mention of
flood control projects has been made. The Working
Group considered this and in view of the setting up
of the Rashtriya Barh Ayog for a comprehensive study
of the flood problem in the country, felt that the present
Working Group may not go into Guidelines for pre-
paration of the Flood Control Projects. The Working
Group also examined whether Hydro-Electric Projects
should be brought within its purview. It was consi-
dered that the Guidelines for Irrigation and Multi-pur-
pose Project would, by and large, also cover the gene-
ral planning and civil works of such projects and the
special aspects relating to these projects should - be
left to the Central Electricity Authority. These views
of the Working Group were conveyed to the Depait-
ment of Irrigation vide No. 6/CE(TE)-77-854 dated
7-12-77.

In view of the need for modernisation of the old
Irrigation Projects and for ensuring the optimum uti-
lisation of available water resources, the Working
Group felt that it should also formulate the Guidelincs
for Modernisation schemes including conjunctive use of
ground water. A reference in this regard was, there-
fore, made to the Department of Irrigation. An addi-
tion in terms of reference was made vide Department
of Irrigation O.M. No. 4/6/77-DW-II dated 21-1-78
as follows :—

“To prepare Norms for preparation of Project
Report of ‘Modernisation Schemes’ includ-
ing the conjunctive use of surface and ground
water.”

3 Trrigation /80—2

Group in -

1.3.3 The latest constitution and terms of reference
to the Working Group are given in Annexure-2.

1.4.. Meetings of the Working Group

1.4.1 The Working Group held meetings as per
details given below :—

Meeting Date Venue
1st 26th November, 1977 New Delhi
2nd 17th to 19th January, 1978 Bangalore
3rd 17th & 18th February, 1978 New Delhi
4th 14th & 15th April 1978 New Delhi
5th . 4th to 6th May, 1978 Gangdhinagar
6th 24th & 25th July, 1978 New Delhi
\"ith 28th & 29th August, 1978  Bombay
§th  7th & 8ih November, 1978 New Delhi
9th 6th & 7th December, 1979  New Delhi
10th 16th to 18th july, 19¢0 New Delhi

The final meeting was held on 5-8-1980 at New
Delhi where the report was signed.

1.4.2 Discussions were held in these meetings on
the various terms of reference to the Working Group
and also the manner in which the deliberation  of
Working Group should be carried out. The contents
of the Guidelines for Irrigation and Multi-purposcs
Projects, Command Area Development and Moderni-
sation Schemes were discussed in detail and finalised
for incorporation in the report. The general recom-
mendations of the Working Group relating to_the va-
rious terms of reference were also discussed in detail
and finalised.

1.5 The format of the report

1.5.1 The report of the Working Group has been
prepared in three volumes. Volume-I of the report
deals with the various aspects relating to the terms of
reference to the Working Group and also contains
the general recommendations for the proper imple-
mentation of the suggestions/Guidelines stipulated in
the Working Group Report. Volume-II of the Report
deals with the Guidelines for preparation of the De-
tailed Project Report of Irrigation and Multi-purpose
Projects and Volume-IIT of the Report deals with the
Guidelines for the preparation of reports on Command
Arca Development and Modernisation Schemes.

152 The Guidelines included in Volume-1I &
Volume-IIT of the report have been formulated in such
a manner as to facilitate not only the agency formulat-
ing the projects but also the agencies charged with the
responsibility of the techno-economic scrutiny of the
project.

1.5.3 The Guidelines presented in Volume-TI &
Volume III have been further divided into five ic»
tions. g



(a) Section-1 presents the Cheek List which (‘amlincs
the points that have to be covered in the project re-
port and therefore will enable the agency preparing
e project report to verify whether all the features
that are required to be incorparated have been dealt-
with. This Check List will also enable the scrutinising
agencies to have a picture of the contents ol the
report and whether all the points that are required to be
dealt with in a project rcport have been reasonably
coverced.

(b) Section-I1 deals with the salient features and
indicates the relevant details that have to be listed
for giving comprehensive idea and information on the
project. This ibformation will not only be uscful for
the project authorities to have important details of
the schemes for reference but also the agencics con-
cerned with statistics of Irrigation and Multipurposes
Projects to extract such details as are required for
statistical studies.

(c) Section-IIl gives the dctails which are to be
incorporated in each chapter of the Detailed Project
Report.

Section-1V & V given respectively the list of draw-
ings and appendices that are required to be incorpo-
rated in their part.

1.6 Acknowledgements

1.6.1 The Working Group has made use of a
number of documents while preparing the Guidelines.
These are tabulated in Annexure-3.

1.6.2 The Working Group records its appreciation
and gratitude to all the Secretariecs of the Public

Works/Irrigation Departments of the State Govern-
ments of Gujarat, Karnataka and Maharashtra  f{or
making all the necessary arrangements ter holding of
the Working Group meetings in their States,  and
allowing few senior officers  to  participate  during
deliberations of the Working Group.  the Working
Group acknowledges the assistance it reccived from
the various officers of the Central Water Commission,
Ministry  of lrrigation and Bharat Earth Movers’
Limited.  Special mention is made of the Hydrology
Dircctorate of Central Water Commission and  the
Walter Management Division of Ministry of Irrigation
for furnishing valuable matcrial on hydrology  and
Command Arca Development respectively.

_ 1.6.3 The Working Group also appreciate the con-
tinuous assistance it reccived from Shri B. S. Kapre,
Member in the framing of the guidelines.

1.6.4 The Working Group would like to place on
record its appreciation of the strenuous efforts  and
hard work put in by Shri J. R. Khanna, Member-
Sccretary in organising the mecetings, preparing and
taking follow up action on the minutes of the mectings,
analysis of data received, preparation of the Report
etc,, involving considerable work which had to be
done in addition to his normal duties and with the
meagre staff provided. The appreciation of the Work-
ing Group is also due to S/Shri H. K. Babbar and
P. R. Chopra, Deputy Directors for their part in
asmstjng the Member-Secretary in organising the
meetings, processing of the data, and completion of
the report.  Thanks of the Working Group are also
due to Shri Ram Prakash, Personal Assistant and
other staff of the Foreign Assistance-IT Directorate for
rendering stenographic and other assistance in com-
pilation of the Report of the Working Group.,
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CHAPTER 2
PREPARATION OF PROJECT REPORTS

2.1 The Working Group is required to review the
puideiines ¢nd norms prescribed for preparation of
Project Reports including circulars, letters, and other
communications addressed to the State Governments
in this regud from time to time and preparc guide-
lines for detailed Project reports for projects costing
than Rs. 30 crores and feasibility and dztailed pro-
ject Reports for projects costing Rs, 30 croves and
moie.

2.2 The catcgorization of projects costing less than
Rs. 30 crores and more than Rs. 30 crores was first
made by the Expert Committee for “Risc in costs of
Irrigation and Multipurpose Projects (1973)”. This
Committec observed that very big projects vosting
over Rs. 30 crores would require adequate attention
in the investigaticrs and- preparation of reports. Sub-
sequently, at a Seminar organised by the Central
Board of Irrigation & Power in October, 1977 on
“Evolving the strategy for Irrigation Development in
the Sixth Plan”, the project formulation by the States
was discussed in detail. One of the recommendaticns
that emerged was that the reports of all major pro-
jects having a utilisation greater than 1000 M cum or
commending an area of more than 50,006 ha should
be presented to the Central Water Commission in two
stages namely : (i) Feasibility Project Report stage
(ii) Detailed Project Report stage.

2.3 While the Expert Committce categorised the
size of the projects on the basis of cost, the criterion
suggested subsequently was bascd on the culturable
Command Arca, When the  Expert Commitice made
its recommendations, the cost pcr hectare was about
Rs. 6.000. On this Dbasis, for a project costing Rs. 30
crores arc would have been 50,000 ha which is the

_same as laid down by the Seminar.

2.4 The Working Group is of the view that the
basis for catcgorization of the projects should be on
the basis of Culturable Command Area.

2.5 According to the procedure laid down, projects
with a culturable command arca betwecn 2000 ha
and 10,000 ha arc treated as medium projects and
are ¢xamincd on a Proforma basis in the Central
Water Commission. Projects with culturable com-
mand arca of more than 10,000 ha arc required to
be examined in the Central Water Commission in
dctail. However, even for the projects which are
exammed on Proforma basis, the information that is
to be furnished by the State on the Preseribed Pro-
forma, should be tased on a detailed Project Report.
Thus, whatever be the nature of the project, the re-
port that is to be prepared by the State Government,
should be in detail so that cxamination in the Central

Water Commission can be fruitful and  the projects
can be cleared cxpeditiously. 1n fact a Detailed
Project Report will also be required by the State
Government for its own use.

2.6 The “Expert Committec” mentioned  earlier
had made a study of the Project Reports that are
being reccived in the Central Watcr Commission and
have observed that in most cases, the usual proce-
dures for the preparation of project reports are not
followed. Many important aspects of the projects
are not dealt with in sufficient detail. The deficiences
in data, information etc. mostly relate to :—

1. Submergence, rchabilitation, compensation,
ete.

2. Design assumptions criteria, data and investi-
gations carried out;

3. Geological Investigations of the  founations

of the various structures;
4. Contour Plans of the commanded area;

5. Ground water levels and possibilities of water-
logging, arrangements for drainage;

6. Soil surveys and suitability of soil for irriga-
tion;

7. Conjunctive use of ground water and surface
water for optimum use of available waters;

8. Transmission losses in canals;

9. Agreements on inter-state aspects on utilisa-
tion of waters, submersion, etc.

The Committee had also observed that the prepara-
tion of Project Reports with greater care and after
adequate investigations and studies, will considerably
help in the expeditious clearance by the Centre.

2.7 Considering all aspects, the Working Group is
of the view that the Project Reports prepated by the
States irrespective of their categorization, should be
in detail and such reports should be sent to the Central
Water Commission for examination and clearance
according to procedures laid down. The Guidelines
have accordingly been prepared by the Working
Group for the preparation of such reports are includ-
ed in Vol. II.

2.8 In the case of projects with culturable command
area of more than 50,000 ha (which will be compa-
ratively few) the Working Group connsiders that it
would be appropriate to prepare a further report
which would supplement and up-date the original
report and incorporates the results of further investi-
gations and studics made.




In case the further investigations and studies indi-
cate that change in scope and cost would be neces-
sary (which should not arise in case the original re-
port has been well prepared), the modifications and
amplifications subsequently found necessary should
be explained in detail in the further report.  This
report should also include a plan for the regulation
of reservoirs and methods of project operation keep-

ing in view the inter-state agreements and other agree-
ments relating to various aspects of projects. This
report should also be furnished to the Central Water
Commission and in cases where the scope has been
changed considerably and the cost estimates are subs-
tantially revised, examination and fresh clearance at
the centre would be called for.



CHAPTER 3
COMMAND AREA DEVELOPMENT

3.1 Most of the large pre-independence projects
served alluvial piains with alluvial soils. The require-
ment of on-farm activities including provision of field
channels was considered necessary mainly in wheat
growing areas, wicre these were provided by the
farmers themselves with encouragement from the
Government. In the case of rice growing areas, the
field channels were not considered necessary and field
to field irrigation by flooding was practised.

3.2 Under thesc conditions, after the completion
of such irrigation works, the State’s responsibility was
limited to the maintenance of head-works, canals and
distributaries, the supply and distribution of water at
the outlet and the assessment and collection of water
charges. For all other requirements, the farmer wus
left to his own initiative and efforts. The develop-
ment of irrigation was, thercfore, slow and often took
a decade or more on a project.. Consequently, pro-
per regulation and distribution of water to the farmer’s
fields was not adequately achieved and the areas in
the vicinity of Government channels suffered  from
over-irrigation and those in the tail-reaches were
usually in short supply.

3.3 With great spurt in the construction of major
and medium irrigation schemes after Independence
and consequent increase in the irrigated area, atten-
tion was drawn to the need for faster utilisation of

the created irrigation potential. The frequent scar-
city conditions in various parts of thc country i
1972-73, coupled with power shortage and non-avail-
ability of regular and adequate #rrigation supplics,
resulted in a shortfall in the food production. Atten-
tion was focussed on the imperative need towards
optimising the agricultural production from irrigated
arcas by planned command area development. This
has been stressed by the Ministers’ Commitfce on
Under-utilisation of Irrigation potential, the National
Commission on Irrigation and the National Commis-
sion on Agriculture.

3.4 The command arca development works can
be divided in two parts, namely the off-farm works
and the on-farm works. The off-farm works include
marketing centres, communication roads, other infra-
facilities, major drainage, laterals etc. The on-farm
works include land levelling and shaping, construc-
tion of water courses field channels (lined or unlined)
field drains and farm roads etc. The scope  and
extent of these measures are influenced by topography,

nature of soil, pattern of cropping and the mode of
irrigation.

3.5 According to the term of reference No. 2 the
Working Group is required to prepare Gnidelines for
command area development. The Working Group
has formulated the guidelines for various aspects of

command area development. These have been cover-
ed: in Vel HI



CHAPTER #

MODERNISATION

4.1 There is an urgent need Tor increasing the pace
ol irrigation development to meet the rising demands
for food and fibre and to provide employment opportu-
nitics for the growing population in the country. Most
of the sites having no major problems and which could
be developed  expeditiously and — cconomically — for
construction of storage reservoirs have already been
utilized. With the present technology, it might  be
possible to develop the available  limited  siles  for
storage but the unit cost of the irrigation and benelits
under these projects is bound to be considerably more
than in the past. In this context, exploring the possi-
bility of improving operational efficieney of existing
irrigation systcms 50 as to cconomise Gn the use of
water and thereby intensify or extend irrigation under
these projects calls for urgent attention.

4.2 Most of the cxisting irrigation systems in the
country have unlined canal systems in which consider-
able wastage and loss of water takes piace. The in-
troduction of high yiclding varieties of crops since
1965 requircs a review of canal capacity since the
yicld from these crops arc adversely affected if ap-
plication of right quantities of water is not provided at
the right time.

4.3 The deficiencics in the existing systems such as
secpage losses wastage of water and inadequacy to
meet the requirements of high yiclding varieties can
be corrected by modernising the systcms.  Such
modernisation can not only Iead to considerable cco-
homy in water usc and cxtension of irrigation but
also lead to other benefits by way of minimising prob-
lems of water lagging and soil salinity, etc. i

OF IRRIGATION SYSTEMS

4.4 Modernisation of irrigation systems docs not
involve merely improvement m the engineering aspect
ol the systems such as hining of canal and distribution
system and improvements and modifications to the
structures but also application ol a complex combi-
nation ol several different disciplines to irrigated agri-
culture. As such modernisation  covers  net  only,
cugincering aspeets of Irrigation system bui  also agro-
nomic and management aspects. Modermisation of irri-
gation systems is a compreheasive term which  in-
cludes a review of the crop pattern and crop calendar
to makc the best usc of the soil in command with
regard to their suitability for different crops to avoid
cxcessive losses in the distribution system and ficld
channcl, a reappraizal of the irrigation water require-
ments and the frequency of water apphlication, the con-
juctive use of ground water to the eaitent possible,
improvements in the drainage conditions of  the
command arca, modifications to canal structures and
construction of new structures as mecessary, adequate
on farm devclopment, proper water management and
provision for satisfactory maintcnance of the system
in terms of moncy and time ecte.

4.5 The Central Water Commission prepared  a
note on Modernisation of Irrigation Systenis indicating
particularly the lings on which schemes of modernisa-
tion of an existing irrigation system should be for-
mulated. It also high-lighted the importance of other
related aspects such as command area development,
proper soil, water and crop management practise, .
the provision of efficient comunication facilitics in the
canal systems etc. This notc along with the guidclines
for the preparation of the modernisation schemes werc
forwarded to the Stalc Governments in Junz, 1978,
The guidelines as finalized by the Working Group are
included in Volume 111,




CHAPTER 5
BENEFIT-COST RATIO

5.1 Before independence, the hnancial productivity
test was the criterion for the sanctioning ol irtigation
projects. The financial results of irvigation projects
were tested as follows 1—

(i) by considering the capital cost of any work
as simply the sum actually spent  on  its
construction ;

(ii) by debiting the account

with—

revenue yearly

(a) the simple interest on the capital cost of
the works at thc commencement of the
year ; and

(b) the working cxpenses of the year ;

(iii) by crediting the
with :

revenue  accouat yearly

(a) dircct receipts ; and
(b) indircct receipts

The diffcrence between (ii) and (iii) for one year
showed the profit or loss for that year. Schemcs were
sanctioned only if they satisfied the test of financial
productivity arrived at in terms of the rate of returns
calculated as suggested in (i), (i) and (iii) above;
the test of financial productivity being that the project
should be able to show a certain percentage return on
the sum-at-charge in the 10th year after its opening,
the sum-at-charge being the capital cost plus  the
arrears of interest upto that year.

The financial productivity test as indicated above.
was rigidly applied to all irrigation projects but pro-
tective irrigation works which did not satisfy  the
financial criteria werc taken up from time to time but
these were few and far between.

5.2 "The earlier large irrigation schemes were mostly
diversiom works and were relatively inexpensive. But
later on when new schemes were taken up, it was
felt that the development of irrigation was being held
up by the rigid application of the financial criterion,
namely 6 per cent between 1921 and 1949. Noting
that apart from direct irrigation revenues, other
benefits accerued to the Government in the shape of
increased revenue from excise duties, income tax, sales
tax, transport, etc., the Central Board of Trrigation
passed a resplution at its annual meeting held in 1936
stating “that as the expansion of irrigation is seriously
handicapped by the restricted view taken of the value
of irrieation, an economic survey should be carried
out with a view to cstimating the direct and indirect
financial benefits accruing to the Central and Local
Governments from irrigation Projects”, However, the
financial criterion continued to be applied even if

studies showed that the indirect benefits ol irrigation
projects were substantial, But a view was taken tha
if @ project did net fulfil the financial criterion, but
was still considercd necessary in the public interest,
it could be sanctioned as a protective work,

5.3 After Independence, irrigation was stepped vp
considerably. The rcturn in the productivity tost was
reduced from 6 per cent to 3.75 per cent.  Consc-
quently, a Jarge number of projects could be accepted
for construction. Even then, there was @ fecling that
the indirect benefits of irrigation should also  be
taken into account.

5.4 In 1958, thc Planning Commission initiated
studies of some of the major projects to assess the
overall benefits and to find a better criterion for
deciding whether various irrigation projects  should
be undertaken. These studies which were completed in
1961 showed that large benefits accrued from irriga-
tion in terms of double cropping, diversification and
better quality crops, higher yields, larger income and
greater opportunities of employment for hired labour.
Indircet benefits that accrued were the establishment
of processing industries, the expansion of consumer
industries, retail trade and transport and communica-
tions. The total benefits from irrigation were far larger
than the direct financial returns accruing to Govern-
ment from irrigation rates. The Committee, therefore,
recommended that in future the benefit cost ratio should
be used for assessing the feasibility of new projects
instead of the traditional criterion of the direct finan-
cial return to Government. For simplicity, it was
also considered that the indirect or secondary bene-
fits need not be tzken into account. The bencfit was
to be worked out as the difference between the value
of the total annual agricultural production and the
cost of cultivation before and after the introduction
of irrigation. The cost should be taken to comprise
the annual interest on capital, depreciation and ex-
penditure on maintenance and operation.

5.5 In 1964, the “Committee to Suggest Ways and
Means of Improving the Financial Returns from Irri-
gation Projects” recommended that the economic
benefit criterion should be adopted for sanctioning
irrigation projects in stead of the financial criterion.
The Government accepted this recommendation and

since then the benefit cost ratio criterion has been
adopted.

5.6 The Irrig{ltion Commission (1972) observed
that the economic benefit criterion is more suitable
than the financial return criterion. Financial return




depends upon the charges levied for the water sup-
plicd and these charges could be altered at will and
arbitrarily but not so, the components of the benefit-
cost ratio which denotes the economic worth of a
project.

5.7 In the benefit-cost ratio, the benefit represents
the total gains accruing from a project and the cost
represents the  expenditure  involved in producing
them, all in terms of current values, The “Rate of
Return” criterion used by the World Bank deals with
a different aspect as it connotes a ratio between the
current annual net benefits from a project and the
capital investment on the project. The inter-se rank-
ing of two projects can be different with these two
criteria. The Irrigation Commission observed that
the rate of return method which is more suited as a
basis for making a choice between two investments
and where financial return is the dominant considera-
tion and no constraints are imposed by national goals
and recommended the continued use of the benefit
cost ratio for irrigation projects not only because it is
simpler but also because it is used in most countries,

5.8 The application of the benefit-cost ratio crite-
rion has, however, had undesirable effects. It mini-
mises the importance of securing an adequate return
from investments on irrigation projects. The Irriga-
tion Commission, therefore, recommended that at
the time of considering a project for acceptance, the
financial return of the project should also be carefully
examined. If the return does not cover working ex-
penses and interest charges on capital, the impact of
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the project on the irrigation revenues of the State
should be cxamined to sec if an upward revision of
the water rates in the States, would be necessary,

5.9 The Working Group have considered a sug-
gestion that the Benefit Cost Ratio should be cal-
culated with the discounted cash flow techniques or
by the Internal Rate of Return method. The Work-
ing Group felt that if these are to be followed there
would be difficulties in working out economic prices
of materials and crops. It was also considered that
the calculation of benefit cost ratio involved multi-
disciplinary approach and a review should, therefore,
be made by a team consisting of engineers, agronc-
mists, economists, etc,

5.10 The Working Group, therefore, recommends
that the Planning Commission might consider the con-
stitution of a committee consisting of representatives
of all the concerned disciplines to make a review of
the existing method of calculating the benefit cost
ratio and to indicate whether any changes in the pre-
sent method are necessary after a detailed examina-
tion of the methods used elsewhere, such as discount-
ed cash flow or internal rate of return methods,

5.11 Pending such a review, the Working Greup
recommends that the existing procedure of benefit
cost computation should be continued but the cost of
land development in the command arca development
estimates should be included in the cost clement. The
procedure has been outlined in Chapter 3.18 of Vol.
IT on the Guidelines for preparation of Project Re-
ports.



CHAPTER 6
INFRASTRUCTURE

o | The aim of water resources planning is to en-
wure the most cffective use of the available water re-
cources to meet the immediate and Jlong-term needs.
Such planning involves the following:—

(a) Basic data which includes stream flow, geo-
physical aspect  covering the topography.
soils, geological formations. mincrals. ctc.
and economics covering population and pro-
duction:

(b) Projection of population and the cconomy
in the area in the ncar and distant future:

(¢) Water requirements for various uses. such
us irrigation, navigation, domcstic and in-
dustrial usc. power generation, efe.:

(d) Development of a plan to achieve maximum
efficiency indicating prioritics of water used,
if any.

62 A plan for conservation. use and development
of water resources will be successful if it is based on
knowledge and interpretation of relevant facis  and
conditions. Optimum development at minimum cost
may not be possible if appropriate data are not col-
lected for preparing a Project Report.

Therefore, in the first instance it is necessary to
identiy the type of essential data for the prepara-
tion of a Project Report. These can be broadly
erouped as physical and socio-economic.

The physical data will include topography, region-
al geology, vegetation, fish and wild life, hydrology
covering meteorology, surface and ground water and
quality of water and sedimentation.

The socio-cconomic data includes population, in-
come, employment, production. etc., in the region and
the sectoral data relating to the various departments,
such as agriculture. forestry, industry, power, mining,
etc.

The above data have to be collected continuously’

by the various concernced agencies at the national as
well as regional levels, analysed and stored so that
they are available whenever necessary.

6.3 For proper collection of the data, close coopera-
tion between the data collecting agencics and the
resources - development agencies, is essential. The
aspect of data collection had been examined in detail
by the Export Committee on “Rise in Cost of Irriga-
tion and Multipurpose Projects”, Ministry of [Irriga-
tion & Power—1973 (Naegamvala Committee). This

3 Trrigation/80—3

committee had made the following recommenda-

tions - —

(a) to ser up a Standing Committec for develop-
ment ol basic data, required for planning
water resources projects.  This Committee
<hould establish liaison with the appropriate
Governmental agencies engaged in the deve-
fopment of data. The Committee should
prepare annual programmes for dJdata collec-
tion and analysis :

(b) to set up a minimum standard for a factual
information which a Projeet Report  must
make  before it can be  considered  fou
acceptance

=

research should be continued o improve
technigues of data analysis.  Programme on
in-service training (o impare recent technical
know-how in this subject should be
developed.

6.4 Agencies for collection of data

It will be useful to make a brief review of the
agencies that arc presently engaged in the data
collection programme.

The Survey of India is responsible for carrying out
all topographic surveys as well as special surveys for
the production of maps. As a part of their gencral
programme, maps to the scale of 1 : 50,000 are being
prepared by them. Specific jobs of mapping to larger
scales for the projects arc carried out by them on
paymen{ by the cencerned project authorities. The
survey work for the irrigation and multipurposes pro-
jccts done by the Survey of India is coordinated with
the Central Water Commission and the annual pro-
grammes are prepared by the Survey Priorities
Committce.

The Geological Survey of India  prepares  the
geological maps of the country. They also provide
information on structural aspects of various rock
types, their disposition, faults, ete. and occurrence of
mineral deposits. their quality and extent. Systematic
geological mapping on a 17=1 mile scale is being
done by them on a regional basis. Specific investi-
gations are, however. required to be donc by the
Engineering Geologists of rhis organisation in close
association with the investigating agencics on aspects
relating to ecological factors affecting desien. Tocation
and planning of large projects. :

Correlation and collection of soil data arc mainly
done bv th: National Burcau of Soil Surveys and
Lan(_] Use Planning, Naepur. Soil surveys have heen
carricd out in the catchment areas of some river
valley projects for classification of soils and grouping
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them in connection with planntng of soil conservation
meisures. Some work has alsg been done on survey
ol agricultural land and preparation of land  use
classilication maps. .

The meteorological data, such as vainfall, tempera-
ture, evaporation, sunshine, wind speed,  humidity,
ele., is being observed by the  India Mcteorological
Department at number of selecied stations  all over
the country.  The observations are also made by the
Staic authorities at the stations maintained by then.
This data is supplied to the India Meteorological
Department for processing and publication. At present
this published Jata covers ncarly 3000 stations.
There are, however, a number of deficiencies in  the
data collected by the States which can be stated as
follows :—

(a) Recording in most of the stations are done
by part-time observers over whom it is not
possible to maintain cffective supervisions :

(b) Raingauges are not maintained properly ;

(¢) Compilations and despatches of monthly and

annual data are not made regularly and
systematically ;

(d) Statistical activities

are  not planned by

trained and experienced personnel  at
supervisory level.

The available data mav not specificallv cover the

catchment area of particular projects. In such cases.
it will be necessary to set up raingauges stations and
obscrvatories in the catchment-2 command of the
project and the data collected on a regular basis as

per prescribed standards  of India Meteorological
Dcpartment.

Stream flow data covering gagucs and discharges
and observations in some places are being collected
at a number of stations in the country by Central and
State Governments. The stations maintained by the
Central Government are principally key gauging
station. When the programme is fully implemented.
the data of these stations will give representative data
for a general assessment of the water resources as well
as to make any adjustments in the data collected by
agencies. The inventory of the stream flow data in
many cases is not complete and has to be brought
up-to-date. Where machinery exists at present for the
collection of the gauge. and discharge and sediment
data, some improvements may be rcquired  in  the
measurement, collection, storage, retrieval and analvsis
of hydrological data. and wherever the machinery does
not exist. it has to be suitably created. Arrangements
arc presently existing for the compilation of data of
the <tations maintained by the Centre and in some of
the States. However, these have to be made in all
other states as necessarv. The data is to he conmpiled
and published on a uniform basis so that it is readily

available to the users connected with the plannigx of
water resources projects, N

A review should be made
and wherever inadeauate,
and ohservations made sv

le of the xisting network
it should be strengthened
stematically on a continuous

basis as per the preseribed standacds of  the  Indian
Stundards Institution.  The short interval data dur}ng
the Hood season are very important in lood studies.
Such observations are being made at some of  the
stations.  These should be systematically compiled in
a suitable Torm and should be veadily made available
to the project authorities. 1t iy also necessary - that
complete details such as reservoir levels, inflows, out-
Mows, withdrawals, diversions, cte. at headworks,
storages- barrages and weirs shall be collected. pro-
cessed and compiled regularly on systematic basis as
the data will facilitate utilisation and surplus flows
available at specific point,

Sediment carried by the streams adversely affects
the construction and operation of  water  retaining
structures. Reliable data are required on the quantity
and quality of sediment transported by strcams in
different parts of the country. This data is cspecially
required during the monsoon scason when the concen-
tration of silt is very high. While arrangements have
been made for the collection of sediment data at the
strcam gauging stations, cspecially those maintained
by the Central Water Commission, the present status
of data is far from satistfactory. Improvements arc

required in the collection, processing, storage and
analysis of such data.
In the project planning, apart from the surface

water data, data relating to hydrological formations,
ground water recharge from sources, such as scepage
from canals. ponds. tanks, ctc. are reqaired. Scienti-
fic assessment of ground water resources is possible
only when proper studies are carried out. The Central
and State Ground Water Boards are at present engaged
in such studics and the collection of data for improving
the resources estimation of ground water.

Although a number of agencies have been set up
for collecting and coordinating the data relating to
soil moisture, chemical quality of water, vegetal cover,
fish and wild lifc and cnvironmental aspects, gt present
very little data is available in these respacis.

A number of governmental. semi-governmental and
private agencies have been engaged in the collection
of socio-economic data which are cssential in  the
preparation of project reports.  The availability  of
such data is gencraily satisfactory.

6.5 In India, water resources development is essen-
tially a State subject and. therefore. difficulty is often
expcrienced not only in setting up of proper organisa-
tion for collection of data but also in organizing the
Céntral Data Bank from where the requisitz informa-
tion could be obtained hy the concerned
This has been responsihle for deficiencies

of plans drawn up for water resources
the country.

agencies.
in respect
development in

6.6 While the data availability for preparation of
Project Reports is not at all satisfactory, the agency
with the necessary expertise for collection and proces-
sing of data is cqually inadequate. Further, field work

has to be carried out to ascertain in detail and com-
pile the data on various aspects.




Investgations ol projects are generally the  ges-
ponstbility of the states, The nature and quantum ol
mveshgation vary according o the data avalable and
the magnilude of the  project.  Barmng a lew  States,
no separate set up s avaluble for carrying out licid
investigations and preparation ol Project Reports.
Generally this work 1s entrusted along — with other
routine jobs 10 @ Division ol Circle functioning under
the overall supervision of a Chiel  Engmicer ol the
State.  Also 1t is observed that only olhcers wilth  a
lesser expenience or those not considered desiruole 1n
the Dcepartment, are posted to  investigation  work,
Most ot the senior olhcers are pre-occupicd with ad-
munstiation or other technical work, and theretore,
the work ol mvest.gationg recerves very little attention
trom them. Consequently, there is neither any direction
nor any gwdance at the higher technical level to the
junior omcers who actually carry out the investiga-
tions. Ihe importance of associating specialists in the
ticlds  like Lngincering Geology, Hydrology, cte. in
drawing up proper schemes is rarely appreciated.

‘The multipurpose and irrigation projects arc mostly
located in remote far Hung and often  inhospitable
tcaches in the mountains which are far away from
civilized habitations and lack amenities and lacilities.
Therc are no approach roads to the arca to be in-
vestigated. Housing  and transport  faci-
lities do not exist. As such, the investigation and pre-
paration of the projcct reports are to be carried out
under dillicult and trying circumstances. As a result,
the right talent is not attracted to carry out the investi-
gation works and preparation of project reports which
are very imporant aspects of decvelopmental activity.

There is in genceral an apathy towards the work ol
investigations and preparation of detailed rcports and
adequate funds are rarely provided for these works.
The time allotted for carrying out the requisite sur-
veys, collection of data and investigations for thc pre-
paration of the report is often insufficient. Obviously,
the project reports prepared under thesc conditions
can never be satistactory, complete and realistic. The
report will not be able to bring out the major prob-
lems of enginecring, geology and hydrology which arc
essential in the design and implementation of works.
Some of the important items having substantial impli-
cations on time and cost of construction, may not be
dealt with at all.

Some of the major deficiencies noticed in the Pro-
ject Reports which can be attributed to lack of proper
directions, expert advice during the period of investi-
gation and personnel with requisitc experience and
preparation of Project Reports can  be  stated  as
follows :

(a) Construction programme ;

(b) Construction planning and plant lay out ;

(c) Construction equipment planning ;

(d) Organisational set up for construction ;

(¢) Programme for creation of infrastructurc ;

(f) Cost Estimates not supported by rate analy-
sis cven for major items.

6.7 The Working Group has considered the inade-
quacy of the data and also the organisation available
at present for surveys. investigation, collection of
data and preparation of the Projecct Report. Tt is of
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the view that certain basic improvements arc essential
in regard to surveys, ,nvestigaton and preparation ol
project report, wlich shall cover both the collection
of data and organisation. The suggestions [or improve-
nment have been made keeping m view  the  recoms
mendation made by the sub-group ol the “Seminar for
Evolving the Strategy  for Irrigaiion Development  in
the Sixth Plan—October 19777 held under the auspi-
cious ol Central Board of Irrigation  and Power at
New Delhi. The  improvements  needed are  as
follows -—

6.7.1 Improvement in the data

(a) Adequate steps shall be taken [or collection
of field data required for technicul  and
cconont.c feasibility of the project. The
basic information required includes hydro-
logical and meteorological data, topographi-
cal surveys, geological data, soil surveys,
agricultural data and socio-ccononiic statis-
tical data of the command, ccological and
environmental data for the project arca ctc.

(b) There shall be adequate arrangement for co-
ordination and collection of these data bet-
ween the various Central and State organisa-
tion concerned. Wherever necessary these
organisations shall be adequately strengthen-
cd for timely collection and analysis  of the
data so that when a project is identified, the
required data is readily available.

(c) In the collection of data, modern techniqucs
such as remote sensing, satelite imagerics
ctc. shall be utiliscd. Wherever necessary
acrial surveys shall be carried out for better
appreciation of the project aréa and to

study possible alternative.

Wherever called for, ground surveys  shall
be organiscd by the agency charged with the
survey work to adhere to the time schedule
for preparation of the project report.

The network for collection of hydrological
and meteorological data shall confirm to the
standards laid down by the “‘World Meteo-
rological organisation” and “Indian Stand-
ards Institute”. Wherever required, addi-
tional metecorological and hydrological ob-
servation sites shall be set up by the projcct
authorities to mcet the specific requirement
of the project.

Water Data Bank shall be set up at National
and State levels. The data shall be proces-
sed and stored on a uniform basis and shall
be made available to the users. The State
Data Bank shall also make available to the
Central Data Bank the data of the specific
stations required by it.

(g) The State governments shall estimate their
requirements of topographical surveys and
geological surveys and shall intimate the
sanic to the Survey of India and Geological
Survey of India .well in advance (say 3 to
5 years) to cnable them to draw their phy-
sical performance and estimate the staff re-
quirements for strengthening these organisa-
tions for keeping the project data.

(d)

(e)

(f




6.7.2 Improvemient in Organisation

6.72.1 A committee for “Development of Water
Resources” shall be set up at the state level.  This
committee shall be headed by the State Chief Engi-
neer, in charge for Investigations of Projects. .All
the disciplines involved in the development of River
Valley Project such as Engineering, Agriculture,
Agronomy, Economics, Geology etc. shall be repre-
sented by the senior Officers of the concerned State
department. Officers from Geological Survey of India
and Survey of India shall also be represented on the
committee. The committee shall consult as and when
necessary, the Central Water Commission during the
investigations of the project. The committec shall
meet once n three months and review the entire state
programme for investigations and its implementation.
The committee shall look after the following :—

(a) Planning schedule for investigations and
preparat.on of project reports of the various
projects under investigations and advise the
State for timely allocation of funds required
to carry out the investigations.

(b) Review and guide the work being done in
the state in respect of surveys, investigations,
collection of hydrological, meteorological,
socio-economic, agricultural data etc.  re-
quired for preparation of the reports of

different projects under investigations.

(c) Assess the potentialities of each project/site
based on the available data to ensure right
type of planning keeping in view the needs
of the region, social and political implica-
tions, ccological and environmental prob-
lems resulting from the altered surface water
flow pattern ete.

(d) Ensure that the project reports are comp-
lete in all respect as per guidelines before

these are put up to competent authority.

6.7.2.2 The organisation charged with the work of
investigations of the project shall be headed by an
officer of suitable rank depending upon the quantum
of investigation work in the State.

The broad! frame work of the investigation
shall be as under .—

(a) Each investigation sub-division shall have
three to four investigation/survey units.

(a) Each investigation division shall have three
sub-divisions. An additional cell shall be
attached to the division for collection, analy-
sis and compilation of socio-economic, popu-
lation, agricultural, hydrological, meteoro-
logical etc. data available with the various
government agencies.

(c) Each investigation cricle shall have three
divisions. An additional division shall be
attached to the circle for initial planning,
preliminary designs, and coordination of the
work among the various disciplines involved

set up.
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in the development of the River Valley Pro-
ject viz. agriculture, power, geological, dril-
ling, collection of other data, designs efc.,
for preparation of the project report.

(d) Each Chief Engineer, Incharge of the Investi-
gation shall look after the work of three in-
vestigation circies.

An additional circle entrusted with the work  of
planning, design and monitoring of investigation relat-
ing to the three circle and preparation of the basin-
wise master plan shall be attached to the Chief En-
gineer Office. The circle will form the secretariat to
the State Commuttee on Water Resources Develop-
ment and assist in formulation of investigation prog-
rammes and ensure their timely implementation. This
circle shall also be charged with the responsibility of
maintaining liasion between the ‘State Committee for
Water Resources Development’, Central Water Com-
mission and other central organisation.

An economist shall be attached to the Chief En-
gineer Office with other supporting staff for economic
studies including benefit-cost ratio.

The requirement of the staff for investigation work
will largely depend upon the investigation programme
of the State. Suitable adjustments in the staff pattern
suggested above shall be made to suit the State re-
quirements,

(e) The following organisations shall be created
or strengthen as necessary to cater for the
growing needs :

(i) State organisation responsible for drilling.

(ii) State organisation engaged in collection of
hydrological and meteorological data.

(iii) State Engineering Research Institute.
(iv) State Department of Geology-

(v) State organisation responsible for agricul-
ture, agronomy and soil surveys (it will
be desirable as far as possible if this
could work directly under the Chief En-
gineer in Charge of Investigations) .

6.7.3 The Engineering Officers who are posted on
the investigation work shall have proper training and
expericnce and officers with proper capability shall be
assigned to such jobs,

Regular refresher courses shall be arranged for the
officers engaged in investigation work. Planning  of
geological investigation in a systematic manner is -
necessary. These investigations are of a highly comp-
lex nature and as such are to be carried out by well-
trained engineering geologists conversant with - the
latest techniques. These techniques are rapidly ad-
vancing and very limited facilities exist within  the
country for training in these methods. However, en-
deavour. shall be made for training the personnels in
the institutions which have requisite know how.

The investigation posting shall be made

: nves attrac-
tive taking into account the following :—

(a) As far as possible the head quarters of the
staff shall be kept at the nearest town where



facilities for education, medical treatment

etc. are available,

(b) The staff is required to stay at the project
site normally during the working season
(October to May). The staff shall be ade-
quately compensated by payment of daily
allowance on the pattern followed by Geo-
logical Survey of India/Survey of India.

(c) Incentive in form of special pay shall be
granted.

(d) Government accommodation wherever
available shall be given to such staff mem-
bers on priority basis.

(¢) Adequate facilities such as comumunication,
transport camping etc. shall be provided to
the staff for carrying out the field work effi-
ciently.

6.8 The exact requirements of field staff for carry-
ing out the investigations would largely depend upon
the size of the project, quantum of data available and
to be collected, and the extent of field studies de-

pending upon the geology, hydrology, sediment and
construction materials, It is not possible to lay down
any specific yardstick for this purpose. However, for
a major multi-purpose project costing over Rs. 60
crores, it would be necessary to employ at least one
circle of pattern suggested above for about 5 years.
This will be in addition to the assistance that could
be obtained from organisation like the Survey of
India, Geological Survey of India, ete. For major pro-
jects costing over Rs. 100 crores, it may be neces-
sary to further increase the staff by provision of an
additional circle or divisions.

The Design staff for preparation of the Report and
drawings shall, however, be centralised in the office
of the Chief Engincer, Incharge of the Investigations.

6.9 The Working Group considers that project re-
ports prepared in conformity with the guidelines could
be cleared at the centre in a period of about 6 months.
Taking this into account, it is the considered view that
infrastructure facilities such as haul roads, colonys
ctc. shall be taken up only after the acceptance of
the Project Report by the Central Government.



CHAPTER 7
RECOMMUENDATIONS

7.1 In the Preamble to the oflice memorandum
constituting the Working Group, the importance of
having properly prepared Project Reports, has been
stressed. It has been stated that the reports should
be based on uniform norms so that all vital compo-
nents are well investigated, studied and designg &
estimates arc prepared on a realistic basis to cnable
carly scrutiny and approval to the projects. 1t has been
mentioned that the Report should contain as much
technical data uy possible 10 cnable the scrutinising
agencics to examine techno-cconomic viability of the
projects  quickly, Expeditious processing of projects
is required in the context of the need for increasing
the tempo on various irrigation projects to achicve
higher targets of irvigation contemplated.

7.2 The Working Group has framed comprehensive
Guidelines to provide all the requisite information in
a project report for facilitating quick clearance of the
projects. Einphasis has been laid particularly on investi-
gations, hydrology and the preparation of estimates
which have to be covered in detail to ensure that the
Planning and designs arc sound and the costs as indi-
cated are realistic and firm.

7.3 As mentioned elsewhere in the Report, the data
base for the preparation of project reports is at present
inadequate. The Working Group has made recom-
mendations to the creation of adequate infrastructure
facilities and strengthening of the field 'units and other
state and central agencies connected wtih the work of
project investigations for this purpose. The Working
Group rccommends that this should be done in the
next five years. The Project Reports prepared thereafter
should cover all the details as indicated in the Guide-
lines before they are forwarded to the Centre for
clearance. In the intervening period, the State Govern-
ments should ensure that all the data as available, is
collected and analysed and used in the preparation of
the Project Reports in addition to the data collected
during the investigations. Such reports could be con-
sidered for clearance by the Centre on merit-

7.4 Cansidering the importance of hydrology in plan-
ning of the project and: their operation, the Working
Group recommends that the arangements of the collec-
tion, processing and publication  of data  shall be
strengthened both at the Central and State levels.
Wherever necessary advance action shall be taken for
setting up additional hydrometric stations for specific
project planning. The hydrological data shall be made
available to all investigating agencies unless there are
any specific constraints.

7.5 The Working Group is of the view that clear-
ance of the projects at the Centre should be on the
basis of a single Report prepared in conformity with the
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Guidelines, The State Governments, if they so desire,
can have an intermediate report prepared on the basis
of the available data for taking a view on the merits of
the project and further investigations that should be
carried out. Similarly, in the casc of projects having
Culturable Command Area of 50,000 ha or more or
costing more than Rs, 60 crores, a further report shall
be prepared on the basis of subsequent investigations, if
any, done and incorporating changes made in the scope
of the project cither for their own record or for sub-
mission to the Centre for a revised sanction.

7.6 In the case of all projects approved by the
Centre, revision of cost necessitated due to rise in
prices or minor modifications made during actual cxe-
cution, should be done as nccessary, for obtaining the
approval of the Planning Commission according to the
procedure prescribed from time to time.

7.7 The Working Group has indicated the Guide-
lincs for preparation of Report on Command Area
Development which have been incorporated in Vol I1I.
‘The Report dealing with Irrigation and Agriculture as-
pects should be prepared and furnished simultaneously
with the report of the project. The report for auxiliary
works should be prepared by the concerned Depart-
ments for compilation and submission to the Centre
within a period of one year of the submission of the

main report.

7.8 In Chapter-5, the Working Group has recom-
mended the continuance of the existing procedure for
evaluation of the benefit cost ratio with some modifica-
tions relating to the cost clement. A recommendation
has also been made that a Committce consisting of
representatives of the various disciplines, such as cn-
ginecering, economy, agriculture, ctc., should be set up
by the Planning Commission for making a dectailed re-
view of the cxisting procedures and suggesting improve-
ments in the light of the practices that arc being
adopted elsewhere. Action may be taken on this re-
commendation as early as possible.

7.9 The cnvironmental aspects of the projects are
assuming greater and greater importance. The Working
Group, therefore, cmphasises the need for making a
detailed analysis of the environmental aspccts after
collecting the requisite data from the concerned discip-
lines. The Guidelines in this regard have been given in
Chapter 3.19 of Vol. I

7.10 Another aspect to which attention is frequenily
drawn is that of submersion and consequent displace-
ment of the people inhabiting these areas arising as a
result of the implementation of the river valley pro-
jeets. The Working Group is of the view that the data
relating 10 the submersion und its ceffects should be




coltected and analysed in detai} and incorporated in the
Report comparing the same with the overall benelfits
that will accrue trom the project. The measures propos-
cd tor compensation and rehabilitation should be dis-
cussed in detail i the Report in the light of any policy
adopted in the State, It is necessary that there shall be
uniform norms fixed in this regard by the State. This
will help in giving a clear picture of the likely cffects of
the projects, their magnitude compared with the over-
all benefits of the project and the steps that the Govern-
ment propose for proper rehabilitation of the affected
people.

7.11 The Working Group hag considerced the un-
portance of soil conservation measures in the catch-
ments of river valley projects, and is of the view that
they should be implemented as a complement to  the
river valley projects. They should not form part of the
projects but adequate funds shall be allocated by the
Agriculture Dcpartment for exccution of such mcasur-
cs to protect the valuable land from crosion, etc., and
reduce the problems of siltation. Such measures
normally can be justified on their own instead of being
tagged on to the project.

7.12 With the introduction of the Guidelines and
adcquate basin-wise plannig rise in cost duc to inadc-
quate investigations, inadequate provisions and chan-
ges in scope resulting in conscquent changes in design
will Targely reduce. To check the rise duc to other
causes such as land rates, rchabilitation mecasure, pau-
city of funds, poor performance of equipment and pro-
curcment problems. the project authorities have to en-
surc realistic provision. sclection of proper equipment
and timely action for the procurcment in consultation
with the Central Watcr Commission.

Regarding price escalation. it is recommended that
this item though may not be pravided in the cstimate
should be taken into account while planning the year-
wise phasing of funds to cnsure timely completion of
the project.

7.13 The Working Group wishes to make the fol-
lowing general recommendations :

7.13.1 Classification of irrigation chanopels :

These shall be classified as under:

(a) Field channel/water less than 50 lits/sec
course

(b) Sub-minor 50 to 200 lits/sce

{c) Minor 200 to 1000 lits/sec

| cumec
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tdy  Dsbutanies e S cnmey

te) Branch Canal NS LRRTIIICS

oy N Ciaoat More than 30 cumee
Note s Conals off-taking rom the headw orks shall be

clisstfied s main canals rrespecine of discharge al
head.
7.13.2 Sub-head in estimates

The sub-heads presentfy
the lollowing :

adopted do wot inelude

(a) u—Distributaries, minors and sub-minors
(b) v—Walcr courses

(¢) w—Drainage

(d) x—LEnvironmznt and ccology

(¢) y—Losses on stock

Note @ These have  beea included in Chapter 3.16
Estimates-—Vol. 1 10 is recommended that these may
be considered for inclusion 1S 4877-1968 and Guide
for Preparation of Estirwates of River Valley Projects.

7.13.3 Drainage and roads in (he command arca -
(a) Diainoge

Improvement of existing drains and cons-
truction of new drains carrying a  discharge
of 50 litrcs/sec and above should be planned
and exccuted by thie lrrigation Department
and the cost thercof shouid form a part of
the estimate. The other drzins should ferm
a part of the Command Arca  Development
programine.

{b) Reads

Improvement of the existing roads and
construction of new roads  connecting each
village to the nearest market. centre for
a distance of 3 km or more should be
planned and executed in collaboration with
the State PWD and the cost thereofl should
be charged to the State Road Sector.

Criteria and specifical of the  roads shall
be as recommended by the Technical Group
to go into the norms and specificatiens for
Ayacut Roads constructed by the Ministry
of Irrigation. The extracts from the draft
report of the technical group are givew in
Anncxure 6 (CAD report volume IT1),

Other roads shall form a part of the Com-
mand Areca Development  and shall  be
constructed as per criteria and specification
recommended by Technical Group.




ANNEXURE |

No. 4+ 6,77-DW. LI
GOVERNMENT OF INDIA
MINISTRY OF AGRICUL F'URE AND
IRRIGATION
(Depar ment of Irrigaticn)

New Delhi the 241th October, 1977

OFFICE MEMORANDUM

Subject : Sctting up of a Working Group to formulate
guidelines for the preparation of Feasibility
and  Detiled  Project Reports  of Irriga-
tion and Food Control Prejects,

It has become necessary to base the Feasibility and
Detailed Project Reports submitted by State Govern-
ments on uniform norms so tha! all the vital compo-
nents are well in e tigated. studied and designs and
estimates prepared on realistic basis to enable carly
scrutiny and approval to the projects, The Feasibility
and Detailed Project Reports should cover as much
technical date as possible to enable the scrutinizing
agencies to cxamince the techno-econcmic viability
of the projects quickly This has become all the more
necessary in view of the fact that the tempo on
various lrrigation Projects has to bz increased to a
great cxtent to achieve the higher targets specified.

2. It has, therefore, been decided to constitute a
Working Group with the following composition :—-

(i) Shri A. S. Kurped, C.E. CEE).
Central Water Commission.,
New Delhi.

(ii) ShriB.S. Kapre, C.E. (WR) & ESe
Govt. of Mabharshtra,
Irrigation Department,
Bombay.

(iii) Shri A. V. Shankar Rao. C.E.
(WR). Govt. of Karnataka,
Bangalore.

(iv) Shri B. N. Aich, C.E.,
Government of West Bengal,
Calcutta.

(v) Shri K. M. Maheshwari.
Joint-Adviser 1& CAD
Planning Commission

_ New Delhi,

(vi) Shri G. N. Kathpalia.
Chief Engineer Minor Irrigation
Ministry of Trrigation.
New Delhi.

(vii) Shri M. M. Shah. Superintending
Engineer, Narmada Project Circle
(HW) Vadodara.

Chairman

Membcr
Member

Member

Member

Member

Member

(viii) Shri K. K, Krishnamurthy,
Dircctor (Hydiology -1),
Central Water Commission,

New  Delhi. Momba
(x1) ShriJ R Khanna, Director (R&

C-11). Central Water Commission.

New Delhi. Memba
{(x) Shit W. M. Deshpande. Director

(CP), Central Water Commission.

New Delhi. Mcember
(xi) Shri B. N, Hukku. Dircctor,

Engincaiing Geology Division,

GSI. Lucknow, Member

(xii) Shri A. M. Krishna, Dircetor (1E-
I1). Central Water Commussion.
New Delhi. Member-Secrztary

3. The terms of reference of the Committoe are -

(1) To review Guidelines and Nerms prescribed
for preparation of project reports including
circulars, letters and other comiaunications
addressed to the State Government in this
respect and prepare up-to-date guidelines
for—

(a) Preparation of Detailed Project
for project
crores ; and

Reports
costing less than Rs. 30

(b) Preparation of Feasibility Reports as well
as Detailed Project Reports for projects
costing Rs. 30 crores and more

(2) The Norms and manner for preparation of a
Project Report for Command Aren Deve-
lopment which has to form integral part of
the project according to the directions of
the Government of TIndia -

(3) To suggest Norms for assessment of Benefits
- and Costs for analysis  regarding  cos
effectiveness of the project ;

(4) Recommend the Quantum and Content  of
the Infrastructure work which should ~ be
undertaken for the purposes of preparing
Feasibility and Detailed Project Reports, as
well as enabling works such as haul-roads,
colonies ctc. for undertaking the construc-

“tion before the project is actually sanc-
tioned ;

5. Any other recommendations regarding formula-
tion, and scrutiny of the project,



The Working Group will submit its report within
6 months. The expenditure on TA DA etc. of the
officers on account of the meetings of the Working
Groups will be borne by the concerned State Govern-
ments/Departments.

Sd/-
S. B. KHARE
24-10-1977
Jt. Secy. to ih: Govt. of India

No. 4/6/77-DW-11
GOVERNMENT OF INDIA
MINISTRY OF AGRICULTURE AND
IRRIGATION
(Department of Irrigation)

New Delhi, the 8th February, 1978

OFFICE MEMORANDUM

Subject : Setting up of a Working Group to formu-
late guidclines for the preparation of
Feasibility and Detailed Project Report of
Irrigation and Flood Control Projects.

In partial modification of this Department’s Office
Memorandum of even number dated 24th October,
1977 as amended from time to time on' the subject
mentioned above the following officers are nominated
as Members of the Working Group in addition to
the existing Members :—

1. Dr. G. V. Ramanamurthy, Joint Commis-
sioner (CC), Agricultural Production Divi-
sion, Department of Agriculture, Krishi
Bhavan, New Delhi.

2. Dr. R. K. Rajput, Project Coordinator,
Water Management, Central Soil Salinity
Research Institute, Karnal.

Sd/-
(K. R. 5. ACHARYA)
Under Secy. to the Govt. of India
{TEL : 381459)

I. Chairman of the Working Group [Shri A. §.

Kurpad, C.E. (TE), Central Water Commissicn,
New Delhi].

2. Chairman, Central Water
Delhi.

3. Members of the Working Group

(i) Shri B. S. Kapre, CE. (WR) & J.S,
Government of Maharashtra, Irrigation
Department, Bombay.

‘Commission, New
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(ii) Shri A. V. Shankar Rao, C.E. (WR), Govt.
of Karnataka, Bangalore

(iii) Shri B. N. Aich, C.E., Government of West
Bengal, Calcutta.

(iv) Shri K. M. Maheshwari, Chict (Irrigation)
Planning Commission, New Deihi.

(v) Shri G. N. Kathpalia, Chief Engineer,
Minor Irrigation, Ministry of Irrigation,
New Delhi.

(vi) Shri M. M Shah, Superintending Engineer,
Narmada Project Circle (HW) Vadodara.

(vii) Shri K. Krishnamurthy, Director (Hydro-
logy-1), Central Water Commission, New
Delhi. . :

(viii) Shri J. R. Khanna, Director (R&C-I1),
Central Water Commissicn, New Delhi.

(ix) Shri W. M. Deshpande, Director (CP),
Central Water Commission, New Delhi.

(x) Shri B. N. Kukku, Director, Engineering
Geology Division, GSI, Lucknow.

{(xi) Shri A. M. Krishna, Director (TE-II),
Central Water Commission, New Declhi.

(xii) Dr. G. V. Ramanamurthy, Joint Commis-
sioner (CC) Agricultural Production Divi-
sion, Deptt. of Agriculture, Krishi Bhavan,
New Delhi.

(xiii) Dr. R. K. Rajput, Project Coordinator,

Water Management, Central Soil Salinity
Research Institute, Karnal.

Sd/-
(K. R. § ACHARYA)
Under Secy. to the Govt. of India
; (TEL : 381459)

Copy forwarded for informatien to:— -

1. Shri S. S. Dhanoa, Joint Secretary, Deptt,
of Agricultural Research and Education,
Ministry of Agriculture and Irrigation, New
Delhi with reference to his D.O. I etter
No. PS/465/Secy /ICAR dated 24-1-1978.

2. Dr. G. S. Kalkat, Agricultural . Commis-
sioner, Ministry of Agriculture and Irriga-
tion, Department of Agriculture, Krishi
Bhavan, New Delhi with reference to his
D.O. No. PA/AC/78/348 dated 28-1-1678.

Sd,’f‘
(K. R. S. ACHARYA)
Under Secy. to the Govt. of India
(TEL : 381459)



ANNEXURE 2

LATEST CONSTITUTION OF THE WORKING
GROUP AND TERMS OF REFERENCE

CONSTITUTION

1. Shri K. Ramesh Rao
Chief Engineer (TE)
Central Water Commissior
New Delhi.

2. Shri B. §. Kapre
Chief Engineer (WR) & IS
Govt, of Maharashtra
Irrigation Department
Bombay.

3. Shri A. V. Shankar Rao
Chief Engineer (WARDO)
Govt. of Karnataka
Bangalore,

4, Shri B. N. Aich
Chief Engineer
Govt. of West Bengal
Calcutia.

5. Shri K. M. Maheshwari
Joint Adviser (I&CAD)
Planning Commission
New Delhi.

6. Shri N. L. Shankaran
Joint Secretary (GB)
Deptt. of Irrigation
New Delhi.

7. Shri G. N. Kathpalia
Chief Engineer Minor Irrigation
Ministry of Irrigation
New Delhi.

8 Shri M. M. Shah
Superintending Engineer
Narmada Project Circle (HW)
Vadodara.

9. Shri K. Krishnamurthy
Director (Hydrology-1)
Central Water Commissiog
New Delhi.

10. Shri W. M. Deshpande
Director (C.P.)
Central Water Commission
New Delhi.

11. Shri B. Ramachandran
Director (GSI)
Geology Division
Geological Survey of India
Raipur

Chairman

Member

Member

Member

Member

Member

Member

Member

Membei

Member

12.

13.

14.

15.

16.

17.

18.

19.

Shri G. V., Ramanamurthy
Joint Commissioner (CC)
Agriculture Production Division
Deptt. of Agriculturc

New Delhi. Member
Dr. R. K. Rajput

Project Coordinator (WM)

C.S.S. Research Instt.

Karnal. Member

Shri J. R. Khanna

Director FA-II

Central Water Commission

New Delhi. Member—Secretary

Shri S. P. Bhat

Chairman (CAD)

Ghataprabha Malaprabha Project
Belgaum. Co-opted Member

Shri B. D. Pathak

Chief Hydrogeologist
Central Ground Water Board
New Delhi Co-opted Member

Shri K. B. Singh

Dy. Commissioner (WMS)

Ministry of Irrigation :

New Delhi. Co-opted Membex

Dr. P. C. Sah
Economic Adviser
State Planning Institute
U.P. Lucknow. Co-opted Member
Shri G. V. Rao

Deputy Secretary

Ministry of Irrigation

New Delhi. Co-opted Member

TERMS OF REFERENCE

1. To review the Guidelines and Norms prescribed
for preparation of Project Reports including circulars,
letters and other communications addressed to the

State Government in this respect and prepare uptodate
Guidelines for—

(a) Preparation of Detailed Project
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A I Reports
fordprOJects costing less than Rs. 30 crores
an

(b) Preparation of Feasibility Reports as well

as Detailed Project Reports for

C projects
costing Rs. 30 crores and more : :



2. The norms and manner for preparation of a
project report for Command Arca Development which
has to form integral part of the project according to
the directions of the Government of India;

3. To suggest norms for assessment of benefits and
costs for analysis regarding cost effectivencss of the
project ;

21

4. Recommend the quantum and content of the
infra-structure work which should be undertaken for
the purposes of preparing Feasibility and Detailed
Project Reports, as well as enabling construction works
such as haul roads, colonies etc., for undertaking the
projects actually sanctioned.

5. To prepare Norms for preparation of Project
Report for “Modernisation Schemes”  including the
conjuctive use of surface and ground water.




14.

15.
16.
17.
18.
19.

20.
21.
22,
23,
24,

ANNEXURE-3
LIST OF REFERENCES

. Circulars issued by Planning Commission on the preparation and procedure for preparation of Irrigation and

Multi-purpose project reports from time to time.

. Broad guidelines for preparation of “‘project estimates for majorirrigation and multi-purposc projects, July-1976"

issucd by Central Water Commission.

. Guidelines for “‘Investigation of major irrigation and hydroelectric projects, August-1975" 1ssucd by Central

Water Commission.

. A note on the ‘“Modernisation of irrigation systems, February-1978"" issued by Central Water Commission.

. Guide for ‘“Estimating irrigation water requirement, July-1971" issued by the Water Management Division,

Deptt. of Agriculture, New Delhi.

. Hand-book “Irrigationr Water Management September-1971" issued by the Water Management Division, De-

partment of Agriculture, New Delhi.

. Report of the Committee to examine procedures of Investigations and implementing Multi-purpose and Hydro-

electric projects constituted in September-1976.

. Report of the “Expert Committee to study the rising cost of irrigation and multi-purpose project, Ap1il-1973"

issued by Ministry of Irrigation & Power , New Delhi.

. Report of the “Irrigation Commission-1972”.
10.
11.
12.
13.

“Soil Survey Mannual, August-1971” issued by Indian Agriculture Research Institute, New Delhi.
“Crop water requirement—Irrigation & Drainage pap.r—24, FAC Publication-1977"
CBIP-Technical Report No. 19.

Draft Repoit of Technical Group to go into norms of specifications for Ayacut Roads in the command Area in
the Irrigation Piojects.

IS No. 1192—1959 —Velocity Area method for measurement of flow of water in open
channel.

IS No. 3918—1966 —Use of Current Meter.

IS No. 4987—1968 —Recommendation for establishing network of raingauge stations.

IS No. 4890—1968 —Method for measurement of suspended sediment in open rivers.

IS No. 4453—1967 —Code of Practice for Exploration by pits, drifts & shafts.

IS No. 4464—1967 —Code of practice for presentation of drilling information and core
(Part IIT) description in foundation investigation.

IS No. 5510—1969 —Guide for soil survey for River Valley Projects.

IS No. 8835—1978 —Guidelines for Planning and design of surface drains.

IS No. 4877—1968 —Guide for preparation of estimate for river valley projects.

IS No. 2132—1972 —Code of Practice for thin walled tube sampling of soils.

IS No. 8763—1978 —Guide for undisturbed sampling of soils.




VOLUME II

GUIDELINEZ FOR PREPARATION OF
DETAILED PROJECT REPORT OF
IRRIGATION AND MULTIPURPOSE PROJECTS



DETAILED PROJECT REPORT
SECTION--]
Check List
Name of the project
Location :
(a) State(s)
(b) District(s)
(c) Taluka(s)
Category of the project :
(a) Irrigationor Multipurpose
(b) Storage or diversion

Sr. Item Reference
No.

1 ? 3
Planning

1 Has the Master plan for overall development of the river basin been prepared and
stages of basin development discussed briefly?

2. Have the alternative proposals been studied and their merits and demerits discussed ?

Dozs the scheme fit in the overall development of the river basin and its priority in the
overall development of the basin discussed?

4. Arethereany features which are notlikely to fitin the overall development of the basin?
Have the other Dzpartments concerned with the development been anformed.

5. Isthe present scheme proposed to be executed in stages? Ifso, are its various stages of
execution and development discussed in the report?

6. Arc the effects of the scheme on the reparian rights existing upstream and downstieam
projects etc. discussed?
Interstate and International Aspects

7. Argthere any International/Interstaté issues involved? 1If so, have these issues been
identified and present status of agreement indicated specially in respect of

(a) Sharingofwater

(b) Sharing of cost

(c) Sharing of benefits _

(d) Acceptance of the submergence by the upstream state(s).

(¢) Compensation of land coming under submergence

(f) Settlement of oustees

(g) Any other

NOTE :—If there is no agreement s*ate the present position against each item above.

Surveys

8. Have the detailed topographical surveys been carried out for the following items and
maps prepared as per prescribed scales (Refer Annexure-I)

(a) River surveys
{b) Reservoir surveys




24

2

()
(GY)
©
13
(®
G))
0)]
9]
o

Head-works surveys (dams, dykes, barrages, weirs etc. and auxiliary components)
Plant site and Colonies

Canals, branch canals and water conductor system.

Major canal structures.

Power house, switch-yard, surge shafts, tailracc.

Tunnel (s), adits, penstocks etc.

Surveys (Detailed and sample) of areas of the command for OFD and drainage
works.

Soil surveys
Surveys for soil conservation.

(m) Any other surveys i.e. Archeological, Right of way, Communication etc.

Geology

9. Have the geological surveys for the following items been carried out (Refer Chapter
3.4.2 and Annexure II) and report on geology appended?

10.

(a)
(b)
©
@
(e)
®
(®)
(h)
)]
(@)

(b

Regional geology

Reservoir

Headworks and energy dissipation area
Power house and appurtenances
Intakes and regulators

Major canal structures

Tunnul(s), Penstock hill etc.
Communication routes

Any other

Has the seismicity of the region been studied and co-efficient of vertical/horizontal
acceleration for the various structures discussed?

Has the approval of the Standing Committee for recommending design of seismic
co-efficient for River Valley Project been obtained?

Foundation Investigations

i1.

Have the detailed foundation investigations (including insitu tests and laboratory tests)
for the following structures been carried out (Refer Chapter 3.4.3 and Annexure-IT)
and detailed report(s) appended?

@)
(b)
©
(@)
(¢)

Earth and rockfill dam/barrage/weir etc.
Masonry/concrete dam/weir etc.

Canal »
Power house, tunnel(s) cannal structures etc.
Any other

12.  Are there any special features affecting the designs?

Material Surveys

13. Have the surveys and laboratory tests for the following construction materials been
carried out (Refer Chapter 3.4.4 and Annexure III) and report(s) appended?

(@)

Soils for impervious, semipervious and pervious zones of earth dam.

(b) Sand

©
@

Rock and aggregate
Bricks and tiles
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15.

(e) Pozzolana
(f) Cement and lime stone
(g) Steel
(h) Other scarce materials:
(i)
(ii)
. (i)
(i) Any other

Have the sources for each of the above material been identified and need etc. indicated?

Have the proposals for procurement of scarce materials been indicated?

Hydrological And Meteorological Investigations

16.

Have the hydrological and meteorological investigations been carried out and status of
data discussed in report?

(a) Rainfall

(b) Gauge

(c) Discharge

\d) Sediment

(e) Water quality

(f) Evaporation and whether the above data has been appended?

Hydrology

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.
27.

Is the hydrology dealt with in detail in a separate volume (attached as appendix-B)?
(a) Havethe brief details been included in this Report?

(b) Is an index map and bar chait showing locations of various hydrometric, climatic
and rainfall stations and the data availability at those stations been attached ?

(c) Are brief notes about quality, consistency, processing and gap filling of the data in-
cluded?

Have hydrological studies been carried out for the following:

(a) to establish the availability of water for the benefits envisaged.

(b) to determine design flood for the various structures (spillway, weir barrage etc).
Have the analysis for the water flows sediment flows, evaporation and command area
rainfall been discussed?

Have the studies regarding reservoir sedimentation been carried out and revised Eleva-
tion—Area Capacity Curves been used in the simulation studies (Working Table)?

Havethe other requirements such as low flow augmentation, water quality control etc. been
included in the Proj:ct Report and incorporated in the simulation studies?

(a) Have the details of the simulation studies (Working Tables) and conclusions arrived
from the various alternatives explaining the factors and assumgptions been included
and discussed?

(b) Have the number of failures for different aspects been indicated.

Have the likely desirable and undesirable changes in the hydrologic regime due¢ to the
project been brought out in the report?

Is the criteria adopted for selection of the construction diversion flood discussed?
Is the basis for fixing up the storages discussed ?

Have the flood routing studies been carried out?

Have the back water studies been carried out?




Lt acqrexition and reserilemont of vastees

28, Have the type and quantum of land proposed to be acquired in the submerged wren.
project aret, aren coming under canal and distribution system argi required for re-
habilitation of the austees been detailed ?

29, s the hasis for provision for bod aeguisition mdicated ?

30, Have the rehabilitatton measures, amenitics and faciliUes to be provided to the oustees
been discussed spacially for the oustees from the upstream Sthe? i

31, Are the busis of Jand acquisition of the submerged arex upon FRL/MWL ete. dis-
cussed?
Design

32, Has the final location of the headworks and appurtenances, in preference to the other
sites 1nsestignted. been discussed ?

(#%)
wd

Has the layout of the project arew viz., location of headworks, work-shop, sheds, offices,
colonics, efc. been finalised and discussed?

34, Has the layout of the various major components of the headworks been discussed in
the itght of site feature, geology and foundation characteristics etc?

Have the designs been prepared for  the following comporents and appended (Chapier 3.6)?

ad
w

(a) Earth or rockfill dam. masonry or concrete dam, spillwey, barrage, weir, etc. and
appurtenances. ‘

(b) Energy dissipation arrangemenys, training wells ete.

(¢c) Opening through dams—galleties, head regulators. penstocks other outlets, sluices
etc. :

(d) Regulators,

{e) Canaland water conductory system.
(f) Canal structures.

(g) Power House, tunnels, surge shaft.
(h) Instrumentation.

36. Have the assumptions made m the design of above components of the project been
iidicated and basis of assumption discussed ?

37. Have any model s.udies been cartied out for location of the dam, spillway and other
appurtenances checking the design profile of the spillway, energy dissipation arrange-
ments, location of oulets/regulators etc?

38. Has the final alignment of canal(s) and branch canal(s) been discussed in the light of
vatious alignments studied?

(a) Does the canal design provide for meeting requitements of rush irrigation?

{b) Have any mtermediate storages and t: il tanks been considered to 1educe the canal
capacities?

39. TIs the canal and distribution system being lined and if so what is the mmimum capacity
of the channel projosed to be lined”

40. Ts the location of canelstructures on main and branch canals fixed after deteiled surveys
of the final alignments?

41. Are the regulation arrangements of the off-taking channel both near and away {rom the
cross 1egulators discussed ?

42. Auc sufficient escapes including terminel escapes provided on the main/branch canal
distributaries/ininors?

43. Have the basis for adopting water way for the cross drainage works been discussed?
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J1 Have the proposals for rating the canal section by providing standing wave flumes.
rating of the fulls. broad ereshed weirs,  Venoches ete. been discuissed for the canal and
distribution system 7

45 Has any madel studies for major cane [ structure(s) been caried out and i <o, are the
results discussed and incorporated in the design?

Irrication and Command 4rea Development

46, Have the conveyance and field irrigation efficiencies for paddy and upland crops during
Kharif. rabi etc. been indicated. discussed and justified ?

47.  Have the weeklv/fortnightly Crop water requirements at the canal had been worked
out?

48.  Are there any proposals for introducing Warabundi and if so have these proposals been
discussed in the report and sample calculations for a typical distributary/minor/sub-
minor furnished? .

49, Has the present position of irrigation in the command through existing canals, tanks,
lift schemes, wells etc. been brought out in the report?

50. Are the particulars for minor nigation projects existing/proposed in the command
been indicated?

51.  Are there potentizl areas, indicating the potential where ground water is available?
1f so, has the quality of the ground wster been indicated?

52. Has the quantum of available ground water been assessed indicating the basis for con-
junctive use with surface water discussed?

53. Have the semi-detailed soil surveys been carried out for the enfire command and soil and
land irrigability classifications brought out in the report?

54, Ts the method used for determining the crop water requirements discussed?

55. Has the pre-project cropping pattern and justification for the proposed cropping pattern
been furnished?

56. Are the areas and percentages of the CCA that will be irrigated during kherif, rabi.
two seasonal, summer and perennial been indicated?

57. Is justification furnished for irrigating perennials and summer crops from the rcser-
voir?

58. Have the monthly reservoir operation studies been carried out at least for 20 vears and
summarv on annual basis attached?

59. Have the number of blocks selected for detailed surveys for On Farm Development
(OFD) works including drainage and total area covered by such blocks been indicated?

60. Have the existing locations of the (Trial cum Demonstration Farni) inpufs centres

(seeds, fertiliser and insecticides) in the command been indicated and proposal to streng-
then the same discussed?

61. Have the arrangements for financing the OFD works and proposals for strengthening
the same been discussed ?

62. Have the agencies responsible for execution of OFD works been identified and simul-
taneous planning of execution of OFD works along with engineering works discussed?

63. Has the vearwise phasing of irrigation development as a result of the project been dis-
cussed ?

G4. T1s the existing communication system vyithin command area sufficient 10 meet the re-
quirement after full development of irrigation? If not. have the new proposals been
planned and discussed?

65. Is the adequacy of the marketing centres in the Command Area and new proposals to
meet the requirements after full development of irrigation been discussed ?

3 Irrigation/80—S$



Flood Control and Drainage
66.
67.
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Have the various flood control components of the multipurpose project been indicated ?

Have the damage areas been identified and flood intensities worked out at each of the
damage centre(s) which gets affected ?

68. Have the following aspects been discussed ?

(a) Flood cushion n the reservoir.

(b) Maximum moderated flood out flows over the spillway etc. and its frequency.

(c) Safe carrying capacities of the channel below the dam existing and after construc-
tion of flood embankment, channel improvement, river diversion etc.

(d) Syncronized moderated peak floods due to release(s) from the Dam upstream and
unintercepted catchment upto the damage centres.

(e) Average annual expenditure incurred on flood relief works.

(f) Area and population affected/likely to be affected before/after the project.

(g) Estimated saving in annual loss of life, property, catile, crops, etc. (evaluated in
terms of money) due to flood control.

69. Have the following aspects of drainage been discussed ?

(a) Surface and sub-surface drainage problems of the Command Area with details of
studies on sub soil water table.

(b) Maximum intensity of 1, 2 & 3 day rainfall.

(c) Deficiencies in farm drains.

(d) Deficiencies in existing natural drains.

(¢) Proposal for improvement of drainage/water logging of the area with criteria.

(f) Tdentification of the area in Command which will get benefited due to execution of
drainage net-work and benefits thereof in terms of relief from crop damage, increa-
sed yields etc.

Navigation
70. Is the present scheme for remodelling of the existing facilities and/or extension of the

Navigable reach or New proposals?

71. Isthe existing inland transport system being fully utilised? If not, have the bottlenecks
in its full utilization been identified and discussed ?
72, Haved the traffic surveys been carried out and discussed in respect of present and pro-

Jected:

(a) Goods traffic.

(b) Passenger traffic.

() Existing traffic in the area and its compaiison with the other modes of transporta-
tion.

Is the extent of modification required in the existing system discussed and justiﬁed i

750 Ha\:;e the main goods that are being carried and/or proposed to be carried been indica-
ted?

74. Are the canal sections and canal structures designed from Navigation considerations or
irrigation considerations?

75. Have the proposals to develop the new scheme and phases of development in the diffe-
rent reaches been discussed?

76. If the area is being served by inland water transport, have the following been discussed:

(a) The existing toll rates and registration fees for the crafts (sizewise);
(b} Proposals for revision of tollage rates and fees, if any.
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(c) Concurrence of the competent authorities for revision of rates and fees.

(d) Proposal to subsidise the tariff, tollage, craft registration fee, passenger fare etc.
to attract traffic.

77. Has the State Inland Water Authority been consulted while finalizing the scheme and
its view point discussed ?
78. Has economic justification and viability of the Navigation component of the multipur-
pose project been discussed?
Power
79. Have the following points been discussed?

(a) Availability of the power generating capacity in the region from different sources.
(b) Total energy available and peaking capacity cf the system. '

(c) Integrated operation of the system aad present status of utilisation.

(d) Surpluses and shortfalls in the system.

(e) Future plans of power development from different sources in the State/region.
(f) Fitment of the scheme in planning of power development of the State/region.
(g) Energy generated from the project, firm power; seasonal power and total power.
(h) Proposal for transmission connecting to the existing system/grid.

() Cost of generaiion per kwh installed and per kwh generated as compared to the
different hydro-electric projects and different sources in the State/region to justify
the power component of the project.

Construction Programme and Plant and Manpower Planning

80.

81.

82.

83.

Are the major components of work proposed to be done departmentally or through
contractor?

Have the various alternative for construction programme been studied and proper justi-
fication furnished for the final programme adopted?

Has the proposed construction programme been prepared and syncronized for timely
completion of each of the major component of work including Command Area Develop-
ment?

Have the yearwise quantitics of the following materials of construction been worked out
for various components of the project :

(a) Excavation—soft and hard strata.

(b) Earthwork infilling—impervious semi-pervious and pervious.
(¢) Rockfill—dam, toe, riprap etc.

(d) Stone for masonry.

(¢) Coarse aggregate for concrete.

(f) Sand—filter, masonry, concrete.

(g) Gravel—filter.

(b) Steel of various sizes and type-reinforcoment.

(i) Cement-normal, quick/slow setting with or without pozzolana.
(k) Lime—surkhi—pozrolana.

(1) Scarce material—special steel.

(m) Other material—fuel, clectricity, explosive etc.

Have the yearwise quantties to be executed by machine/labour for each of the major
component been worked our for each of the above material?

Have the labour intensive items of the various major components of the project been
identified and the quantities of such items worked out?
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8.
88.

Foreign Exchange

28]

Have the details of the plant and machinery, spares, instruments scarce materials to be
imported worked out and itemwise justified?

Has the phasing of imports and source(s) of imports been discussed itemwise?

Are the imports to be affected under foreign grants/credits or internal resources of the
country?

Financial Resources

89.

90.

(a) Has the concurrence of the Finance Department been obtained ?
(b) Whether the scheme has already been started ? If so, is the present stage of cons-
truction indicated ?

Is the scheme included in the plan ? If not what is the present position regarding its
inclusion in the plan?

91. Have the yearwise requirement of funds been indicated ?
92. Is the scheme covered under State sector or Central sector ?
93. Is the scheme covered under any foreign assistancefaid agreement ?
Estimate
94, Tsthe separate volume of estimate attached as appendix ?
95, Ts the year to which the rates adopted in the estimate indicated ?
96, Have the analysis of rates for various major items of work for the major components of
the project been furnished, with basis for analysis ?
97. Are the provisios for the following items made on the basis of sample survey and sub-
estimet-~s @
(a) Distributaries, minor and sub-minors
(b) Water courses
(c) Drainage '
Revenues
98. Are the basis for the following sources of revenues furnished ?
' (a) Betterment levy and proposal for its recovery
(b) TIrrigation cess
(c) Flood protection cess
(d) Cropwise water rates
(e) Sale of water for village water supply
(f) Miscellaneous
99. Have these rates been compared with the existing rates at the other projects in the Statey
region?
100. Incasetherates are being enhanced, has the concurrence of the concerned departmeni(s)
been obtained ?
101. Have the organizational set up for the collection of revenue been indicated ?
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B. C. Ratio

102, Are the allocated cost for the following components of the multipurpose project  worked
out and basis furnished ?

() Trrigation
(b) Power
(¢) Flood Control
(d) Navigation
(e) Water supply
(f) Any other
103. Have the various departments State agreed to the sharing of the above allocated cost ?

104. Have the cropwise he:neﬁts been worked out for irrigated and unirrigated crops being
grownlb%fore project in consultation with the agriculture department and statement
furnished ?

105. Have the cropwise benefits been worked out for the proposed cropping pattern after the
introduction of irrigation in consultation. with the agriculture department and state-
ment furnished?

106. Tsthe B.C. ratio of Irrigation Projects acceptable or otherwise justified ?

107. Is the B.C. Ratio for Flood Control Projects acceptable or otherwise justified ?

108. Have the following financial return statements been furnished keeping in view the
phasing of development :
(a) Trrigation
(b) Power

Are the bgneﬁts other than considered in the B.C. Ratio and financial return statement
been identified ?

Ecological aspect

109, (a) Isthearea likely to have any of the following environmental and ecological problems
due to the altered surface water pattern and preventive measures discussed ?

(i) Excessive sedimentation of the reservoir
(if) Water logging
(iii) Increase in salinity of the ground water
(iv) Ground water recharge
(v) Health hazard—water borne diseases, industrial pollution etc.
(vi) Submergence of important minerals
(vii) Submergence of monuments
(viii) Fish culture and aquatic life
(ix) Plant life—forests
(x) Life of migratory birds
(xi) National park and sancturies
(xil) Seismicity due to filling of reservoir
(xiii) Any other
(b) Has the concurrence of the Envircnmental Appraisal Committee been obtained.

Colonies and Buildings

110. Has the planning of the colony/building been done keeping in view the ultimate use for
optimum utilisation of the invesiment ?
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111. Has an estimate of the extent of higher cost involved been made and details discussed ?
112. Ar«l: tl‘l’e permanent buildings being constructed required for maintenance of the project
only ?
113. Can the buildings other than required for maintenance of the project being constructed
be put to some other use after the completion of the project by the department or any
other agencies ?
114. Have the interested agencies been consulted in planning of the buildings to-suit their
requirements later on ?
115, Have the proposals for disposal of temporary buildings been discussed ?

Public participation and Cooperation

116.

Are the possibilities of these been discussed in Z
(a) Planning

(b) Construction

(c) Improved agricultural practices

(d) Any other

Soil Conservation

117.

Is the need for soil conservation measures in the catchment of the project discussed ?




SECTION 2
SALIENT FEATURES

The following salient features (and any others) (d) River head
as applicable to the project, shall be furnished :

2.1 Name of the project
2.2 General

2.2.1 River Basin
(a) Name
(b) Located in
(i) State
(ii) States (if interstate river)
(iii) Countries (if international river)

2.2,2 Name of
(a) River
(b) Tributary
(c) State(s)
(d) District(s)
(i) Reservoir
(ii) Headwork
(iii) Command Area
(iv) Power house
(¢) Taluka(s)/Tehsil(s)
(i) Reservoir
(ii) Headworks
() Command Area
(1v) Power house

(f) Village near the Headworks
2.2.3 Location of

2.2.3.1 Headworks

(a) Longitude

(b) Latitude

2.2,3.2 Project area reference to :
(a) Degree Sheets
(b) Index Plan

2.2.4 Access to the project

i N-me Distance from
(a) Airport Project site
(b) Rail head
(c) Road head

(e) Sea port.
2,2.5 Estimated Life of the project (years)

2.3 Type of project
(Trrigation/multipurpose)
2.3.1 TIrrigation (ha)

By By
flow lift

(a) Gross commanded area (GCA)
(b) Culturable command area (CCA)
(c) Area under irrigation (break up) :
(i) Kharif
(ii) Rabi
(iii) Hot weather
(iv) Two seasonal
(v) Perennial
(vi) Gross inigated area (GIA)**
(vif) Intensity of irrigation
GIA
(

CCA

**Irrigated area under kharif, two seasonal,
perennial, rabi and hot weather shall be
indicated.

(d) Cost per hectare of gross area irrigated
(e) Cost per 1000 cum of gross/live storage

(f) Cost per 1000 cum of water delivered at the
(canal head/outlet)

2.3.2 Power
(a) Installed capacity (mw)
(b) Firm power (mw) load factor per cent

x 100) e

(c) Seasonal (maximum) power (mw)
(d) Annual energy (M kwh)
(i) Firm
(ii) Seasonal.
(iii) Total
(e) Cost per kw installed
(f) Cost per kwh at the bus bar
2.3.3 Flood Control

(a) Area protected from floods(ha)



(b) Population protected from floods (no)
() Average annual flood damage (Rx. milliom
() Without project
(i) With project (anticipated)
(c) Safe cairying capacity of the river  down
stream (cumec)
(i) Without project
(i) With project
2.3.4 Navigation
(a) Length of the navigable reach
(b) Minimum draft
(c) Total tonnage of goods to be carried annually
(d) Expected passenger traffic (annual)

2.3.5 Water Supply
2.3.5.1 Domestic
(a) Names of téwns/villages served
(b) Size of population served
" (¢) Quantum of water made available (1000 cum)
(d) Quantum of water per capita (litre)

2.3.5.2 Quantum of water for industrial use (1000
cum)

Period No. of
Simulation faijlure

2.3.6. Project performance

(a) Irrigation

{b) Power

(¢) Flood Control
(d) Water Supply
(e) Navigation

2.4 Hydrology

2.4.1 Catchment
2.4.1.1 Catchment area at headwork site (km?)
(@) Gross
(b) Intercepted :
(i) By existing projects
(i1) By ongoing projects
(iii) By contemplated projects
(¢) Unintercepted
Note :—In case of a downstream weir/barrage re-
gulating the supply to. the canal(s) similar

details shall be furnished for the catchment
between headworks and the weir/barrage.

2.4.1.2 Catchment area
(a) Rainfed
(b) Snowfed

2.4.2. Precipitation

34

2.02.0. Catchment=-Period  of record 1Y ——e—
10 ]9 e

Raimfall Snowfall
(weighted (mm)
mm) Annual
Annual Monsoon
{June-Oct)
(a) Aveiage
(b) Maximum
(¢) Minimum
(d) Co-efficient of variation
2.4.2.2. Command
Cropping season
Anmnual Kharif Rabi  Hot-
(June- (Nov- weather
Oct.) Feb.) (Mar-
May).

(a) Average

(b) 80 per cent
dependable

(c) ETO (mm)
2.4.3. Annual yield calculated at the proposed

site (M cum) period of record 19— —— to 19-———
Gross Net

(a) Maximum

(b) Minimum

(c) Average

(d) Dependable (per cent)

Annual  Monsoon
(June-Oct).
(i) 50
@) 75
(iii) 90
(iv) 98

2.4.4, Climatic data

2.4.4.1. Command—names of stations and period
of record 19 to 19

Normal Max. Min.
(a) Air temp. ('C)
(b) Humidity (per cent)

(¢) Wind (km/hr)
2.4.5. Utilisation within the State (M cum)

2.4.5.1, States share in case of interstate river
2.4.5.2, Committed Utilisation
(a) Up Stream Medium
projects

(i) projects completed

(ii) Project under construction

(iii) Future projects

(iv) Any other

Major Minor



(b) Down- Major Medium  Minor
stream
(i) Projects completed
(i1} Projects under construction
(i) Future projects
(iv) Any other
2.4.5.3. Proposed utilisation by the project
(a) Kharif
(b) Rabi
{c) Total

2.4.6. Floods near the headwork site
to

2.4.6.1. Historical—period of record 19

19—
Location

(a) Maximum water level (El-m)

(b) Maximum Dishcarge estimated (cumec)
(¢) Year of occurrance, date

2.4.6.2. Observed—period of record 19———to

19——

L ocation

(a) Maximum water level (El-m)

\b) Maximum Discharge (cumec)

(c) Year of occurrance, date

2.4.6.3. Standard project flood {cumec)
2.4.6.4. Maximum probable flood (cumec)

2.4.6.5. Flood
Frequency

(a) 50 year

(b) 100 year

(c) 1000 year

2.4.6.6. Design flood {cumec)

(a) Dam

(b) Weir/Barrage .

{c) Flood Control Works/Construction Diver-

sion.

2.4.6.7. River flows (minimum observed)

(a) Water level (El-m)

(b) Discharge (cumec)

(c) Months of 'nil’ low

Magnitude (cumec)

2.5 Reservoir
2.5.1 Water Levels {El-m)
(a) Maximum water level
{b) Full Reservoir level
() Minimum draw down level
(d) Dead Storage Le vel
2.5.2 Free board (m)
3 Irrigation/80—6

2.5.3 Wave height {m)
2.5.4 Live storage (M cum)
2,5.5 Capacity at (M cum)
(a) Maximum water level
(b)Y Full reservoir level
(¢) Minimum draw down level
(d) Dead storage level
2.5.6 Flood absorption capacity (M cum)
(a) Below FRL
(b) Between FRL & MWL

2.5.7 Sedimentation after
Year
(a) Above MDDL 50 100
(b) Below MDDL

(c) Encroachment of live storage
(per cent)

2.5.8 Assumed Annual losses Evaporation from

the reservoir
Average (M cum)

(a) Quantum
(b) Depth (m)
2.6 Submergence

2.6.1 Land and property submerged
" Level

Maximum Full Re-
water servoir

(1 (2)
(a) Villages affected (No.)
(i) Full
(i) Partial
(b) Land affected (ha)
(i) Gross
(ii) Culturable
(iii) Inigated
(¢) Building/houses (No.)
(i) Private
(ii) Communities
(d) Welis (No.)
(&) Road/rail (km)
(f) Transmission lines
(g) Any other

2.6.2 Subniergence ratio (with reference to cul-
turable command areas)
2.6.3 Number of families affected

2.6.4 Number of persons affected




2.6.5 Anticipated S.No.  Name of Back

back water levels at place water
important places level
along the periphery (El-m)

of the reservoir
2.7 Headworks
2.7.1 Dam
2.7.1.1. Earth and Rockiill Dam
(a) Type of dam
(Homogenous/zoned/Rock-fill)
(b) Length of the dam at top (m)
(i) Right Flank
(ii) Left Flank
(c) Top width (m)
(d) Maximum Height above G.L. (M)
(i) Right Flank
(ii) Left Flank
(e) Dyke(s)
(i) Number
(ii) Total length (m)
(iiiy Maximum height (m)

(f) Type of cut off and maximum depth
(Upstream blanket/open trench/diaphragm/grout
cutain/combination of alternatives)

2.7.1.2 Masonry and Concrete Dam
(Non-over flow section)

Left Right
side side

(a) Type of Dam

(Masonry/Concrete/Composite
any other)

(b) EL of top (m)

(c) EL of deepest foundation (m)

(d) Length at top (m)

(e) Length at the river bed (m)

(f) Width at top (m)

(2) Width at deepest bed level (m)

(h) Maximum height above deepest foundation
level (m) .

2.7.1.3 Spillway (overflow section)

(a) Type of spillway

(Ogee/chute/side  channel/tunnel/syphon/any
other type)

(b) Full reservoir level (El-m)
(c) Maximum water level (El-m)
(d) Length (m)

(e) Maximum height above the deepest founda-
tion (m)

(f) Crest level (El-m)
(g) Number of gates

(h) Type of gate
(i) Size of gate (M)

(1) Maximum discharging eapactty (cumee) at
FRL and MWL

(¥) Flood lift (m)
(1Y Tail water level (El-m)
(i) Maximum
(i) Minimum
(m) Type of energy dissipation ariangement

NoOTE :— Similar details shall he furnished for
subsidiary spitlway, if any.

2.7.1.4 River sluice(s), Irrigation/Power outlet(s)
(a) Purpose
(b) Number
(c) Size (m)
() Sill level (El-m)
(c) Discharging capacity at (cumec)
(i) Full reservoir level
(iiy Minimum draw down level
NoTE :— The above detail shall be furnished for

all the stuices provided for different purposes.

2.7.2 Barrage
2.7.2.1 Location with respect to dam, if any

2.7.2.2 Length (m)

2.7.2.3 Spillway bays

(a) Total length (m)

(b) Full Pond level (El-m)

(c) Maximum water level (El-m)

(d) Maximum height of spillway (crest) above
deepest foundation (m)

(e) Length of bay (m)
() Crest level (El-m)
(g) Number of gates
(h) Type of gate
(j) Size of gate (m)
(k) Type of. energy dissipation arrangement
(1) Maximum discharging capacity (cumec)
(m) Tail water level (El-m)
() Maximum
(i Minimum
2.7.2.4 Under Sluice Bays

Left Right
side side
(a) Total length (m)
(b) Maximum height of under
sluice (crest above
deepest foundation-m)
(c) Length of bay (m)
(d) Sill level (El-m)



{e) Number of gates

{) Type of gate

(g) Size of gate (m)

(h) Type of energy dissipation arrangement

(j) Maximum discharging capacity of  under-
sluices (cumec)
(k) Silt excluder tunnel (s)
(i) Number
(ii) Length
(iii) Size (m)
(iv) Floor level (El-m)
1.7.2.5 Guide bunds/Afflux bunds
Left Right
side side

a) Guide bunds length (m)
(i) Upstream
(i) Downstream
(iii) Top level (El-m)

(b) Afflux bunds length
(m) and top level (El-m)

(c) Other protective works (if any)

2.7.3 Weir

2.7.3.1 Details of weir
(a) Type of weir
(b) (Concrete/Masonry/Any other type)
(b) Length of weir (m)
(c) Deepest foundation (El-m)
(d) Type of energy dissipation arrangement
(¢) Crest level (El-m)
(f) Maximum water level (El-m)
(g) Tail water leve! (El-m)
(i) Maximum
(1) Minimum
(h) Maximum discharging (cumec) capacity

(2) Number of silt excluder
bays

(h) Type of energy dissi-
pation ‘arrangement

2.8 Canal System

2.8.1 Main Canal
2.8.1.1 Purpose of canal
(Irrigation/Power/Navigation/
Diversion/Water Supply/
Multipurpose)

2.8.1.2 Type

(a) Flow/lift

(b) Lined—unlined

(c) Dischaiging capacity
of the channel above
which lining is pro-
posed.

(d) Type of lining

2.8.1.3 Main Canal data

(a) Length {km)

(b) Full supply level at head
(El-m)

(c) Full supply depth
at head (m)

(d) Bed width at head (m)

() Side stpe at head

(f) Bed slope (range)

(g) Maximum discharging
capacity at head (cumec)

(h) Total number of canal
structures on main and
branch canals

(j) Total assumed losses
across the structure
(m)

(k) Gross Command Area
(ha) '

(I) Culturable Command
area

2.8.1.4 Branch canal(s) Flow

canal

Lift

NoTE :(— For gated weir information as asked canal

under 2.7.1.2 Masonry/Concrete - dam shall be
furnished.
(a) Number
(b) Total length (km)
2.7.4 Head Regulator(s) Left Right
side side 2.8.1.5 Total length of dis-

tri.bution system upto
minimum discharge ca-
pacity of 24 cusec

Note: Similar information shall be furnished for
all canals, off taking from headworks,

(a) Total length (m)

(b) Hcight above decpest
foundation (m)

(c) Length of bay (m)
(d) Sill level (El-m)
(e) Number ol gates
() Size of gates

2.8.2 Efliciencies (percent)
(i) Conveyance
(it) Field application



Percentage area
(CCA)

Existing Proposed

2.9 Cropping pattern

2.9.1 Name of crop (season-
wise) -
()
)
(€))
O}
®

Note:—If there are different cropping patterns in
different reaches of the canal, information for each

reach shall be given separately.

2.10 Power
2.10.1 Head Race

(a) Length (m)

() Shape

(c) Size (m)

(d) Thickness of lining
(m)

(¢) Designed discharge

(f) Invert level at (El-m)
() Inlet

. (ii) Outlet

(g) Free flow/pressure (m)

2.10.2 Balancing Reservoir :
(a) Capacity (1000 cumn)

(b) Full reservoir level
-m)

() h(daxin;um reservoir level

Canal Tunnel

El-m

(d) Live Stora
(1000 cum

~ (¢) Balancing periods (hrs)

2.10.3 Forebay :
(a) Size of forebay (m)
~ (b) Sill level of forebay
(El-m)
(c) Full reservoir level
(El-m)
(d) Maximum reservoir level
(El-m)
(¢) Number of off takes :
@ Size (m)
(i) Invert level (Bl-m) -
(iii) Capacity (cumec)

(f) Maximum dischargin
capacity (Cumec) 8

2.10.4 Surge tank/shaft :

(a) Type
(b) Size (m)

(c) Height above
foundation level (m)

(d) Top level (El-m)
(¢) Capacity (1000 cum)
(f) Surge level (El-m)
(i) Maximum
(ii) Minimum

2.10.5 Penstocks/pressure shafts:

(a) Number

(b) Diameter (m)
(c) Length (m)

(d) Size of gate (m)

(¢) Bifurcations, if any, at
lower end

(f) Invert level (m)

2.10.6 Power House :

(a) Type :
(Surface-underground)

(b) Head(m) :
(i) Maximum
. (ii) Minimum
(iii) Average
(iv) Design
(c) Dimensions(m)
(d) Installed capacity (mw)
(e) Tarbine(s) :
(i) Type
(ii) Number
(i) Capacity (hp)
(f) Type of generator

(2) Number of standby
unit(s)

2.10.7 Tail Race:

Canal
() Length (m)
(b) Water level (El-m)
(i) Maximum
(ii) Minimum

() Size of draft tube gates
‘ (m)

2.11 Cost
2.11.1 Cost of the project (Rs.

lakhs) (unitwise)
(Refer Chapter 3.16 Estimates)

to paste

Tunnel
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2.11.2 Allocated cost. (Rs. lakhs)
(a) Irrigation
(b) Power
(c) Flood control
(d) Navigation
(¢) Water Supply
(f) Any other
2.12 Benefits/Revenue - - - - . :
= Amﬂ-izEﬂM
Quanﬁ y Vslse  Revenue
. (Rs hklls) (R:. lakhs)

‘(a) Food
Production
(Tonne)

(b) Power (kwh)

(c) Flood
Protestion (ha)

(d) Navigation

© . (Tonnage)
(¢) Water wggllly.{,

(Powl;l ,

() Any othier
(fisheries)
2.13 Benefit cost ratio
(a) B.C. ratio
(i) Irrigation
A compo-
nent

(ii )Flood con-
trol compo-
nent”

(iii) Power

- (8) No. of years
when accumiu-



SECTION 3

REPORT

3.1 INTRODUCTION

The following important items and additional items,
if any, as relevant to the project shall be discussed
briefly under this chapter.

3.1.1 Aim(s) of the project and description of works

3.1.2 Location of project area including longitude
and latitude, and district(s) & tehsil/taluka(s) affected/
benefited.

3.1.3 Access by air/rail/road/ferry, sea port and
other communication facilities available in the arca.

3.1.4 General climatic conditions of the state and
project area in particular.

3.1.5 General description of topography, physio-
graphy and geology of the area.

3.1.6 Population
(a) Affected and benefited
(b) Occupation
(i) Agriculture
(ii) Other than agriculture etc.
3.1.7 Natural resources

3.1.8 Land-use and socio-economic aspects (includ-
ing tribal, backward and drought areas etc.)
3.1.9 History
(a) Earlier proposal(s)
(b) Present proposal

3.1.10 Choice of project: Alternative studies’carried
out for various major components of the project and
including water resources planning and final choice of
project.

3.1.11 Stages of development of the project

3.1.12 Fitment of the scheme in overall development
of the river basin-intimation to the other de velopment
authorities regarding this Scheme.

3.1.13 Inter-linking of the scheme with neighbouring
basin schemes.

3.1.14 Interstate/International aspect(s)
3.1.15 Cost and Benefits of the scheme
3.1.16 Public cooperation and participation

3.1.17 Public views on benefits and proposed levies

3.2 PHYSICAL FEATURES

Details of the following important items shall be
discussed under this chapter.

3.2.1 Geographical disposition

3.2.2 Topography of the basin,
command area

reservoir and

3.2.3 Geology of the basin, reservoir and command
area

3.2.4 River system and basin characteristics

3.3 INTERSTATE/INTERNATIONAL ASPECT(S)

Details of the following importatnt items and addi-
tional item, if any, as relevant to the project shall be
discussed under this chapter.
the river.

3.3.1 State/countries traversed by

3.3.2 Distribution of catchment in states/countries
and yields from the catchment of the state/country
concerned.

3.3.3 Effect of the following on project

(a) Interstate/[nternatlonal agreements, on shar-
ing of waters, sharing of benefits and costs,
acceptance of submergence in the upstream
state(s) jcountry(s) etc., if any

(b) Interstate/International adjudication, if any

(c) Interstate/International aspect of territory,
property, etc. coming under submergence,
oustee’s rehabilitation, compensation, etc.

(d) Any other aspect of the project involving
Interstate/International pioblems.

3.3.4 Existing riparian use, quantum of water pre-
sently utilised, commitments for ongoing projects plans
for future development, balance share of the state/
country and proposed utilization by this project.
(Discuss relevant items both for upstream and down-
streatn usages)

3.4 SURVEYS AND INVESTIGATIONS

The surveys and investigations carried out for the
various alternatives considered to justify thefinal choice
of the location and type of varicus components of the
project shall be discussed.

(The scales ol maps, contour interval etc. shall be
as indicated in Annexure-1 unless otherwise stated in
the texi).



3.4.1 Topographical Surveys
Hrel details of the surveys carvied out  Tor ilems
listed below as relevant 1o this  project shall be
furnished. The methodology and scales to be
adopted for these surveys shall be as indicated in
Annexure-1.
Additional topographical surveys, i’ any, shall also
be covered. For such surveys suggested methodo-
logy shall be as under

Block level surveys shall be generally carried out
on 50 mor Izss grid basis depending upon the site
conditions.

Cross-section and D-section shall be taken by taking

levels at SO m or less interval depending on the bed/
bank slopes.

The contour interval for slopes less than 10°
to the horizontal shall be 0.15 01 0.25 or0.50r I m
depending upon the purpose of surveys. For slopes
10°—30° the contour interval shall be 2 m and
more than 30°—3 m or more depending upon the
steepness of the slopes.

3.4.1.1 River
3.4.).2 Reservoir

3.4.1.3 Headworks (Dams including Dykes, Barrag-
es, weirs etc.)

3.4.1.4 Plant and Colony, layout

3.4.1.5. Canal and Water Conductor System and
Canal Structures. ,

3.4.1.6 Power-house, switch-yards, surge-shaft, Tail
race, etc.
3.4.1.7 Tunnel, Adits and Penstocks
3.4.1.8 Command area (detailed and sample)
3.4.1.9. Soil Conservation
3.4.1.10. Any other

3.4.2 Other Surveys

3.4.2.1 Archaeological surveys in the reservoir area

3.4.2,2 Mineral, (useful and harmful) surveys in
the catchment reservoir areas

The nature of such minerals, quantum and
location in the reservoir area and its vicinity shall
be indicated. .

3.4.2.3 Right of way surveys for the seservoir

These shall cover surveys for right of
approach roads which may be claimed by owners
to various structures above FR.

3.4.2.4 Communication Surveys

Thisshallcover surveys for assessingthe present
status and future requirements of roads, railways
transmission lines, telephone lines etc. both in the
reservoir and command area.

3.4.2.5 Drainage Surveys

This shall cover surveys for existing status and
future requirements of drainage system (surface
and sub-surface as necessary) in the command area

3.4.2.6 Soil surveys for detans refer volume-11)
Command arca development, section-3,

3.4.3 Geology, geotechnical features and seismicity
Detailed report on Geology and Seismicity dis-
cussing the following points and additional points.
if any, as applicable to the project shall form an
appendix of the Detailed Project Report,

For projects envisaging irrigaticn of 50,000 ha
and above or having gross utilization of 1000 M
cum and above, additional investigations required,
shall be carried out in consultation with the pro-
ject peological organisation, Geological Survey
of India and Central Water Commission.

Summary of the report covering the following
points shall be furnished in the detailed Project
Report under this Chapter.

(The scales of maps chall be as indicated in
Annexure-] unless otherwise stated in the text.

The location and depth of exploratory holes/
pits/drifts shall be as in Annexure-2).

3.4.3.1 Geology and Geotechnical Features :

(a) Regional geology, geomorphology structure
and techtonics of the project areas and ijts
vicinity

Regional geology including the basic
geological conditions prevailing in the project
area shall be compiled from the available
published literature and maps. Wherever
geological maps are not available, such dala
shall be collected on 1:50, 000 scale maps by
undertaking traverses. 1tis desirable to study
the geomorphology and general geological
features of the region in air photo mosaics,
Landsat Imagery and Multispectral scanner
data. In addition, suitable ground traverses
shall also be made to check relevant, geologi-
cal features.

(b) Status and location of sub-surface investi-
gations (pitting, drilling, drifting, geophysical
probing, rock mechanics etc.) in the project area.

Status of sub-surface investigations shall
include location, details of pits, drill holes,
drifts completed along with details of insitu-
testing, geophysical explorations, if any.
Details of rock samples/diill core collected
together with the field rock mechanics and
other insitu-tests conducted shall be given.
Analysis and interpretation of the data shall
be furnished.

(c) Result of explorations and tests (pits/drifts
excavatad and bore holes drilled in the
foundationfabutment; etc.)

Result of the explorations and tests shall
include details of the observations in the field
as well as the results of the laboratory/field
tests data; interpretation and suggested treat-
ment.

(d) Surface and sub-surface geology of the project
area :

(i) Soil and rock type(s)



Briel description of the overburden . Other adverse features

shi ¢ given classifying clay, silt, sand, N .

shall be given classifying clay, sili, sand, Any other adverse features like heavy
gravel, water table etc. The rock type at e polngtade _ >
the site shall be described Rock weathe- “}'““"0"' ground water problem etc.
N i e N N " . N sha als o "»x §56 i > .
ring lateritisation with its type, intensity 1all also be discussed in the report
extent and affect on excavation shall
be mentioned.

Delimitation/evaluation of

(iif) Valuable mineral deposits
Mineral deposits present in the project
(if) area and its close vicinity shall be des-
cribed. Where the deposit is likely to

reser-

-—Rock falls and land slides

Demarcation of the zones of rock
falls and landslides shall be done on plan.
Magnitude of landslide and the estimate
of the volume of the material involved in
the slide shall be given in the report.

—Structurally weak zones.

The structurally weak zones like faults,
shear zones joint planes and fracture
zones. Their pattern, with relating to
structure, etc. shall be demarcates on
plan. The causes of instability and
remedial measures proposed shall be
outlined in the report.

—Stresses in rock and neo-tectonic
features

—In case of underground works (cavities
and tunnels) proposed, where un-
desirable rock stresses are anticipated,
their likely extent and magnitude shall
be defined on the basis of the explo-
rations and field tests. Possible zones
of squeezing ground shall also be de-
marcated and design measures treat-
ment outlined. Physical and experi-
mentaldata, field evidence on the actual
rise of depression because of neotec-
tonic activity.

-Geo-thermal gradient

Where underground works (cavities
and tunnels) are proposed and high
tempsratures aie anticipated, an esti-
mation of underground canditions
based on exploratory data shall be
made. If high temperatures are ex-
pected, their likely extent shall be
outlined.

—Undesirable gases
Where undesirable gases are expected
either at surface or in underground
excavations, possible details of occu-
rance and geologic associations shall
be given.

—Reservoir leakage and effect of im-
poundment
Geological conditions of the reser-
voir area shall be described with likely
avenues of leakage of reservoir water.
Anticipated loss of reservoir water
shall be indicated. Effect of im-
poundment on seismicity shall be
discussed.

be affected by the project and
vior impoundment, its implications shall
be discussed.

(iv) Construction materials
Sources of construction materials like
soil, sand, gravel, apgregate, rock, lime,
pozzolona etc. shall be identified and
their made of occurrance indicated.

(v) Submergence of injurious minerals likely
to create health hazard shall be iden-
tified and mode of occurrance indicated.

(¢) Details of local geology of the foundations

and evaluation of physical parameters, depth

and nature of everburden, fresh/sound rock,

summary of the field work, results of ex-

plorations, treatment and other recommen-

dations for the following major components

of the River Valley projects.

(i) Reservoir

(if) Headworks

(iii) Energy dissipation devices

(iv) Power Houses & appurtenances

(v) Intake

(vi) Head regulators

(vii) Major canal structures

(viii) Tunnel(s), penstock hill etc.

(ix) Communication routes etc,

3.4.3.2 Seismicity

(a) History of earthquakes in the area with de-
tails of epicentre(s), date(s) of occurrance
etc.

(b) Details of the available seismological obser-
vatory(s)/instrument(s) within the project
area/nearest to the site.

(c) Need for establishing a seismological obser-
vatory at and around the project site, its
location and proposal(s).

(d) Details of seismological data collected from
the seismological observatory(s) and other
available sources and evaluation of seismic
status of faults, thrusts and other weak fea-
tures etc.

(e) Local seismicity for design of structure
(i) Seismic magnitude on Richter’s scale
and intensity of earthquake
(ii) Value of co-efficient of horizontal and

vertical accelerations as applicable to
the various major river valley stuctures




3.4.4.—Fonndation lnvestigations

Detailed Investigation Reports on the foundation
investigations  of dilferent  structures 'components
of the River Valley Project discussing the folfowing
points and additional points, if any, as relevant to the
structure shall form an appendix of the Detailed Pro-
ject Report.  Summary of the Investigations carried
out, results, treatment, recommendations etc. shall be
furnished under this chapter of the Detailed Project
Report, for cach of the major component/structure,
of the project.

(The scales of maps shall be as indicated in Anne-
xure-1 unless otherwise stated in the text.

The location and depth of exploratory holes/pits/
drifts shall be as in Annexure-2.)

3.4.4.1 Earth and rockfill dam/barrage/weir etc.

(1) Details and location of the auger/dritl holes,
pits and drifts excavated and insitu tests
conducted for the founddition investigations
along the axis, abutments and other locations.

(b) Logging of the auger/drill holes, pits and
drifts, description of the sub-strata, including
weak and vulnerable zoncs. -

(c) Details of the disturbed and undisturbed
soil samples collected for classification of the
foundation material and result of the labo-
ratory tests thereof.

{(d) Detaits and results of the insitu tests (density,
shear, permeability, bearing capacity, pene-
tration, etc.) conducted at different depths
in selected bore holes and other locations

(¢) Description of the foundation rocks, detail
of samples collected and its properties includ-
ing core recovery, permeability ete.

(f) Summary of the field observations, investi-
gations and insitu and laboratory tests data,
evaluation of the design parameters and treat-
ment proposed. .

3.4.4.2 Masonry/concrete dam/weirs etc.

(2) Dztails and location of the drill holes, along
the dam axis and abutment, along toe line
of the dam (river bed and spillway) and along
a line upstream of the dam axis at a distance
equal to the distance between the dam axis
and toe line (river bed and spillway) and
insitu tests conducted for foundation investi-
gations including other locations.

(b) Details and location of pits/drifts excavated
in the abutments.

(c¢) Logging of the drill holes and drifts and des-
cription of sub-strata including weak and
vulnerable zones,

(d) Details of the rock samples collected and
results of the laboratory test.

(e) Details and results of the insitu permeability
tests conducted in different rock strata at
various depth in selected bore holes to check
the water tightness of the foundation.

3 Iirigation /80—7

(1) Details and results of the insitu rock mecba-
nic tests carried out in the foundation/drifts/
other locations,

() Summary of the field investigations/obser-

~ vations, insitu and laboratory test data, eva-

luation of the design parameters and treat-
ment proposed.

3.4.4.3 Canal

{a) Detail and logging of the auger holes/drill
holes/pits excavated, classification of the
strata in the various reaches and identification
of the problem:tic reaches including reaches
involving deep cutting/filling.

{b) Details and results of the samples collected
to confirm the field classification.

(v) Details and results of the nsitu density tests,
conducted, if necessary.

(d) Summary of the ficld investigations/obser-
vations, laboratory and insitu tests data and
general recommendations regarding evalua-
tion of design parameters and treatment pro-
posed.

3.4.4.4 Power house tunnels, and canal structures

(a) Details and location of drill holes/pits/drifts
excavated and insitu tests conducted.

(b) Logging of the drill holes/pits/drifts and
description of the material at the site of insitu
tests etc.

(c) Details of the samples collected for classi-
fication of materials and results of insitu
and laboratory tests.

(d) Summary of the field observations/investi-
gation works and insitu and laboratory tests,
evaluation of properties of the foundation
materials and suggested locations of the
variouls components.

3.4.5. Construction Material Investigations:

Detailed report on the investigations of the follow-
ing materials and more, if any, as relevant to the pro-
ject shall form an appendix to the Detailed Project
Report. The report shall discuss the details of the
field work undertaken, logging of the bore/auger
holes/pits, profile of the soils along the grids, samples
collected, tests results and evaluation of the design
parameters as relevant to each material.

Summary of the investigations shall form this chap-
ter of the Detailed Project Report discussing the
quantitative and qualitative aspects and bringing
out clearly the conclusions based on the field obser-
vations/investigations/laboratory tests.

(The scales of maps shall be as indicated in Anne-
xure-1, unless otherwise stated in the text. The field

" surveys of materials shall be carried out as per Anne-

xure-3.)

_3.4.5.1. Soils—Location(s) of different types of
soils in the borrow area—quantities, properties lead
etc.



3.4.5.2. Sand—Location(s) of sand quarry/other

source (crushed sand) quantity available, properties, -

lead etc.

3.4.5.3. Rock and Aggregates—Location(s) of
the quarries for different types of rocks availabe and
their properties, quantity available, lead etc.

3.4.5.4. Bricks Tiles—Location(s) of the soils
suitable for manufacture of bricks/tiles, quantum
available, properties of the soil/bricks including lead
etc.

3.4.5.5. Pozzolana—Location of the natural
pozzolonic material fly ash or soil suitable for manu-
facture of surkhi available, quantity, properties, lead,
etc.

3.4.5.6. Cement/lime stone—Location of the lime
stone quarry quantity available for manufacture of
cement/lime, properties, lead etc.

3.4.5.7. Cement and Steel—Location of the rail
head/stockyard and lead from the site of work(s)

3.4.5.8. Scarce Materials—Source, quantities re-
quired and procedures- for procurement etc.

3.4.5.9. Any other material

3.4.6. Hydrological and Meteorological Tnvestiga-
tions

Hydrological data requirement for project planning
have been indicated in Chapier-II of the detailed
guidelines for Hydrology—(Annexure 44)

Type and extent of these investigations to be dis-
cussed under the chapter shall be determined by the
following

Nature and purpose of development i.e. the
“use to which these data would be put to
Availability of hydrological and meteorological
data in the general region from existing networks/
sites . :
Constraints of time and money

Against the above background the extent of hydro-
logical and meteorological data collected specifically
as a part of the project investigations-shall be discussed.

Broad guidelines regarding the length and frequency
of hydrological observations are indicated in the tabje
below. However, in situations where long term data
of any hydrological phenomenon which is likely to be
correlated with the relevant phenomenon are not avai-
lable in the general region, substantially longer data
would be required. Conversely, where there is suffi-
ciently long term data available in the vicinity of the
desired location, a smaller length than indicated in
table below may be adequate.

Type of Minimum Frequency
Information length
1 2 3

1. River Gauge 10 Years Daily at 0800 hrs. during
Data low flows seasons—

Thrice daily at 0800,

1300 and 1800 hrs dur-

ing high ﬂgw season.

44

[55]

3

. Sediment

. Water

- Water

. River Flows 10 years

Discharge

3 years
flow and

grain size
composition.

3 years

Quality

3 years
Salinity

. River -—

profiles cross
sections
showing
flow levels

. Pan evapo- 3 years

ration con-
current with
ordinary
raingauge
and obser-
vation mea-
suring tempc-
rature
(maximum
and mini-
mum dry and
bulb) wind
velocity,
sunshine etc.

Continous with an auto-
matic water level re-
corder with back up
arrangements for
hourly quarter hourly
observations manually
for flood periods and
peak(s)  respectively.

Weekly during low flow
scason daily during
high flow season, For
rivers  with  stakle
beds 20 to 30 obser-
vations during high
flows covering rising
and falling stages shall
be sufficient after a
few years.

~do-
along with discharge ob-
servations.

About once a month with
more frequent obser-
vation during Jow
Bows and concurrent
with discharge obser-
vations.

Same as above but addi-
tional observations in
tidal reach of the river
twice a month and at
closer , interval ( 3
hours during spring
and neep tides.

The surveys may have to
be repeated ~ occasio-
nally for moveable bed
rivers. Information to

. cover all major floods
and all critical low
flows in recent years.

Daily




1 o2 3

8. Rainfall 10 years = Daily
(erdinary  comcurrent -
raingange)  with flow
as necessary observa-
for streagth- tions for
ening exist- rainfall—
ing network runoff
e
and longer
period as
. available
for hind
casting
9. Self Record- 10 years Continuous to be tabu-
ing Rain- concurrent  lated as hourly/quar-
with flow ter hourly

observa-
tion .

gauges

Usually these observed data would not be available
for desired locations or for desired length of period
and therefore the inputs will have to be using
data transfer and data extension techniques.

Al locations of sites and observations shall be as
per IS{/IMD Standards where these are not available
the location/methodology adoptedshall be described.

Discharge measurement shall be done by area velo-
city. method using current meter.

Hydmulicstmctumacrosiherivérscanalsobe
used for flow measurement provided the structures
has been properly calibrated preferably. by model
tests. '

In case of storage reservoirs, lake levels reasonably
accurate srea capacity tables and withdrawal and
lake evaporation data would be required for indirect
‘computation of flow volumes.

. Number of ordinary rainguage stations will be so
decided as to bring the density to. about one station
per 600 sq. km in non-orographic regions (less than
1000m elevation) and about one station per 150 sq.
km in orographic regions. One station out of every
four ordinary raingauge station shall préferably be
equipped with a self recording rainguage, with a mini-
mum of the such station in the drainage area and other
areas of in;erest. “Where no flood studies or water

" balance st s

are required, rainfall data requirements »

would be much less.

Pan evaporation and other meteorological data

measurement stations shall be set up at major storage

 reseryeir sites end in the irrigation command areas
keeping in view the availability of such stations.

While deciding the location of additional hydrolo-
‘gical and mateorological stations, future requirements
for operational ‘stage of the project shall be kept in
view.

3.5 HYDROLOGY

The details of the data collected and various studies
made in regard to Hydrology shall be furnished/
discussed in a separate volume and appended to this
project report. These studies shall be based on the
detailed guidelines given in Annexure IV.

The following points regarding the hydrologic stu-
dies done shall be briefly discussed in this chapter.

Note : The references indicated below are to the
chapters of the guidelines on Hydrology.

3.5.1 Hydrolegic inputs to the project planning
(Chapter I, I1, III & 1IV).

3.5.1.1 Processing of the hydrologic data avai-
lable for studies appropriate to the specific plan of
development bringing out the quality of available data,
internal, external consistency of the data adjustment,
gap filling etc. )

3.5.1.2 Discussion of the type of proposed data
development, corresponding cheice of time units and
inputs required—overall approach viz., whether histo-
rical or synthetic data is to be used for simulation
(working tables)—inter-relation between different
inputs at various points considering water availability
and demands incorporated in the data generation.

3.5.1.3. Analysis of data for preparation of inputs
relevant to the project.

3.5.1.4 Seriousness of the sediment problem and
its made effect on reservoir storage—adjustments to

* . be made in performance testing.

3.5.2 Simulation and performance testing of alter-
native plans (Chapter VI).

3.5.2,1 Details of the system configuration for
each alternative tested.

3.5.2.2 Period of simulation and operational poli-
cies used. -

3.5.2.3 Demands, their time distribution and justi-
fication in the light of existing and proposed utilisa-
tion of the system.

3.5.2.4 External constraints on the system

3,5.2.5 Critciia considered and used in perfor-

‘ mance testing of alternative plans, comparative results

and final choice.

3.5.3. Effect of project development on hydrologic
regime (Chapter VII)

3.5.3.1 Changes in hydrologic regime (desirable/
undesirable) .

{a) reduction in low flows.

(b) changes in flood hydrology.

(c) changes in total runoff.

(d) changes in river hydraulics (short and long
terms).

(¢) changes in sediment yields and sediment catry-
ing capacities. '



(I aggradation various

locations.

and  degradation at

{g) changes in water quality.
(h) changes in water demand.
3.5.4 Hydrologic studics for design flood, design
flood levels ete. (Chapter V).
3.5.4.1 Design flood for safety of structure
(a) Design criteria and overall approach viz.,
hydro-meteorological or frequency approach.
(b) Salient details of the studies made and
final estimates (supported by hydrograph or
hydrographs of the design flood and fre-

quency curve of annual maximum peak
discharges).

(¢) Comparison of flood estimates with the esti-
mates of existing projects n the vicinity.

3.5.4.2 Design flood for design of flood control
component &

(a) Criteria adopted for flood storage and speci-
fied flood control structures discussing studied
made.

(b)
©

Flood discharge for ‘without project’ and
‘with project’ conditions.

Results of alternative T-year of SPF flood
situations and present results as discussed
in para 3.5.4.1.

3.5.4.3 Hydrologic design of surface drainage

Design criteria for hydrologic design of drai-
nage and give® details of different studies made.
Refer IS : 8835—1978 and Chapter 3.10 “Flood
Control and Drainage” of the Detailed Project
Report.

3.5.4.4 Design floods for planning construction
and diversion arrangement

Criteria for selection of design flood and selec-
tion of critical season or flood characteristics relevant
to the plan—the studies made to determine the flood
intensity.

3.5.4.5 Determination of floods levels for: struc-
tures on river bank

Criteria adopted—overall approach and salient
details of the frequency analysis of water levels, dis-
charges as the case may be, stagé discharge rating
curve used.

3.5.4.6 Determination of outlet levels

Fixing of elevation of outlets in the dam,
criteria for selection of the time period and details
of the sedimentation rates adopted, sediment distri-
bution and estimation of new zero elevation.

3.5.4.7 Tail Water rating curves

Points at which these are required Approach
assumptions and results used in development of these
curves, Assumption regarding long term changes
in river regime near these points.
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3.6 DESIGN FEATURE AND CRITERIA FOR
DIFFERENT RIVER VALLEY STRUCTURES

A separate volume discussing in details (ualess
otherwise stated) the following points and additional
points, if any, as relevant 1o the project shall form
an appendix of the project report. It shall include
structural and hydraulic design calculations for the
following components of the project :—

Earth Dam, masonry dam, spillwvay with gates
and energy dissipation arrangements, outlets—
regulators, river sluices, penstocks (typical), moro-
liths with openings like stair-wells, shaft, step
foundation treatment, Barrage—spillway, under
sluices, silt excluder, regulators (with gates), Intake
structures, conduit systems, surge shafts, Power
house, canal, canal lining in typical reaches, canal
structures costing more than Rs. 0.5 crore etc.

To reduce the bulk of the volume only essen-
tial structural calculations considered absolutely
necessary shall be furnished. However, for stabi-
lity analysis loading diagrams considering various
conditions of water level, earthquake, drainage
other forces/stresses considered, shall be included.

Summary of the report appended for the relevant
items shall be furnished under this Chapter.

Scales of maps and other relevant details shall be
as per Annexure 1, 2 and 3.

Cross reference shall be given to other chapters and
appendices wherever necessary.

3.6.1 Structure and layout
3.6.1.1 General—Brief

(a) Headworks its site and vicinity—stage of the

river (Mountain/submountain/plain  with
slope of the river in the vicinity of the
structure).

(b) Reasons for choice of the layout ot the
project.

(c) Type of structure—Dam (Earth/Rockfill/

Masonry/Concrete/Barrage/Weir).

Layout of the Dam and Spillway/Barrage/
Weir and appurtenants/auxiliary works,
reasons for choice of site.

Layout of the Power House, Canal align-
ment etc.

@

©

3.6.1.2 Geology, seismicity and foundation—
Brief

(a) Geology of the entire project areas.

(b) Geo-technical evaluation of foundations,
abutments, reservoir and other major com-
ponents.

Seismicity of the region indicating the his-
tory of the earthquakes that have occurred
with dates, distance/depth of epi-centres.
Evaluation of seismic co-efficient (horizontal
and vertical) as per IS Standard 1893—1975,
clearance by the Standing Committee for
recommending design of Seismic, Co-effi-
cient for River Valley Project.

©)



{d) Log of bore/dril}l holes, pits, drifts, geo-
physical data ete.

{¢) Evaluation of foundations and abutments
and other major components for treatment
(including grouting, drainage etc:).

(f) Engineering properties of the foundation
materials including results of the in situ
tests like density, permeability, shear, bearing
capacity, penetration etc. and evaluanon of
design parameters.

3.6.1.3 Alternative studies carried out for selec-
tion of site and type of structures/Dam (Earth/Rock-
fill/Concrete/Masonry)/Barrage/Weir Regulators, Out-
lets, Power House and appurtenances ete. and align-
ment of main and branch canals/Water Conductor
system.

3.6.1.4 Choice of final layout of all major com-
ponents of the project and reason—Details

3.6.1.5 Design Flood and Sediment Studies—
Brief.

(a) Design flood its frequency, stage discharge
curve at the proposed site with supporting
data etc,

(b) Yield and sediment studies (Moody’s/Area
Reduction method)—Basis for fixing reser-
voir and other control levels (MWL, TRL,
DSL/LWL and Tail Water Level (maximum
and minimum).

{c) Flood routing studies, different Crest level,
length of spillway and size of Gates to arrive
at economical height and layout of the

" structure.

(d) Afflux and back water studies, (specxal atten-
tion to be paid at confluence points of major
rivers/tributaries).

3.6.1.6 Free Board

Free board calculations by Seville’s method
for FRL and MWL conditions in the Reservoir to
fix the top elevation of the structure.

3.6.1.7 River Diversion 'arrangemenfs—choice of
design flood with Hydrographs.

(a) Coffer dam(s)
{b) Tunnel(s), Construction Sluices etc.

3.6.1.8 Construction materials—Brief

(a) Qualitative and quantitative assessment of
a.va.llablhty of construction material for core
and casing (borrow area) sand, transition
filters, agpregate, rockfill (quarry) pozzo-
lana, lime, cement, steel, explosive (source)
etc. indicating lead(s) involved. Transport
constraints if any.

(b) Engineering properties- of tl.e materials and
evaluation of design parameters (shear/com-
pression/tensile strength, permeability, gra-
dation, density, moisture etc.).

(c) Special considerations with regards to the
scarce materials, if any.
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3.6.1.9 Details of the model studies for important
structures

3.6.2 Dam

3.6.2.1 Earth and/or Rockiill Dam
(a) Design criteria for
(1) Sectron and economic zoning in relaticn
1o availability of suitable material,
(ii) Cut-ofl trench/diaphragm/sheet pile etc.
(i) Key trenches.
(iv) Key arrangements with masonry/con-
crete/abutments—interface aspects, treat-

ment at steps in foundations and out-
let locations etc.

(v) Upstream impervious blanket.
(vi) Upstream rip-rap.
(vil) Filters, transition zones, drainage, relief
wells etc.
(viii) Rock toe.

(ix) Stability analysis and factor of safety
for checking the stability of the earth/
rockfill dam/natural slope (a closed
grid pattern of- centres of slip cilrcles
tested, shall be followed).

—Upstream slopes to be tested for
—sudden draw down condition
—steady seepage condition

—considering tail-water with
without earthquake.

—Downstream slopes to be tested for

—steady seepage condition considering
tailwater level with . and without
earthquake.

—Heavy downpour condition.

and

3.6.2.2 Concrete/Masonry Dam/Weirs
(a) Non-overflow section-design criteria
(i) Section.

(ii) Stresses -allowed (Masonry/Concrete/
Steel/Foundation.

(iii) Grout curtain and drainage including
internal drainage.

(iv) Uplift.

(v) Cooling of concrete and thermal stresses.
(vi) Joints and seals.
(vii) Hydraulic conditions considered.

(viii) Keying arrangements, interface aspect,
treatment of steps etc.

(ix) Mean shear friction factor.
(x) Sliding factor,

(xi) Various conditions of MWL, TWL, up-
lift, draipage, earthguake stresces/etc
con31dered for stability analysis of the
dam and other components and factor
of safety.



(b) Spillway section—design criteria.
() Spillway profile.
(i) Capacity of spillway.
(iii) Energy dissipation arrangements and
protective works down: stream.
iv) Spillway gates, type, size and hoisting
arrangements and stop-logs.
(v) Spillway bridge.
(vi) eStcouring/rivct sluice(s), Gates stoplogs
c.

(vii) By pass arrangements—Sluices.
(viii) All items under 3.6.2.2(a) ()—(xi).
3.6.2.3 Opening through dams.
(a) Galleries, adits, shafts, stairs-wells etc.
(i) Location, layout and purpese.
(i) Shape(s) and size(s).
(iii) Stress around the opening and design

criteria.

(iv) Special problems of design, if any.

(b) Outlet/shices.

(i) Location, layout and purpose.

(ii) Geology of the foundation (where
required).

(iii) Capacity, hydraulic design, size and
shape of the conduit.

(iv) Entry and exit conditions, invert levels
encrgy dissipation arrangements

discussing measures for ensuring free
flow.

(v) Size and type of gates and hoisting,
(vi) Flow profile and air supply.

(vi1) Junction with earth dam on either side
Provision against seepage along contact
plane, differential settlement etc,

(viii) Design criteria for intake well,

(ix) Loading condijtion and structural design
criteria for box/barrel etc.

(x) Siltation problem.
3.6.3 Barrages/neir and Head regulator
3.6.3.1 Sediment data

(a) Suspended silt carried by the river during
various stages,'supported with data. -

(b) Gradation of the river bed material with
Labcfy’s sit factor adopted, where appli-
cable.

3.6.3.2 Assumed retrogression at maximum and
minimum discharges. :

3.6.3.3 Loosenees factor.

3.6.3.4 Scour factor.

3.6.3.5 Irtensity of discharge under design/super
flood conditions.

(a) Spillway

(b) Under sluice

3.6.3.6 Co-efficient of discharge.
3.6.3.7 Exist Gradient Value.

3.6.3.8 Stress allowed (Concrete/Masonry/Steel
Foundation etc.).

3.6.3.9 Type (concrete/Masonry)/Profile cut offs,
upstreams and downstream aprons, uplift pressure
relief arrangements etc.

3.6.3.10 Various conditions of MWL, TWL,
Drainage, Earthquake etc. comsidered for stability
analysis of the different components of Barrage
(spillway, under sluice, divide wall, canal-bay, fish
ladder, bridge etc.) and values of factor of safety.

3.6.3.11 Gates, type of gate ard hoist bridge
and stoplogs.

3.6.3.12 Detail of spillway bridge Guide and
afflux bunds, sheet piles, abutmnts, divide wall, wings
wall, flare out wall, upstream/downstream protection
etc.

3.6.4. Canals

3.6.4.1 Description of canal system including
ridge/contour/lift canal capacity and considerations
for fixing alignment etc,

3.64.2 Study of Integrated network of canal
system and its operation to utilize the water potential

of streams crossed by the main canal system by pro-
vision of storages/tail tank etc. ‘

3.6.4.3 Description of the soil profile along the
canal alignment based on the pit/auger holes.

'3.6.4.4 Evaluation of the design parameter
based on the samples collected along wthe canal
alignment, borrow area and suggested treatment for
problematic reaches. )

3.6.4.5 Details of lining if provided.

3.6.4.6 Transmission losses assumed for lined/
unlined channel with justification for (cumec/million
sq. m.). -

(a) Main canaf.

(b) Branch canal.

(c) Distributaries.

(d) Minors and sub-minors.

(e) Field channel (losses covered under delta

at outlet).
(f) Overall efficiency of the system.

3.6.4.7 Cut off statement showing the detail of
the discharge required from tail to the head consi-
dering the irrigation requirement and transmission
losses in the taking off channel.

3.6.4.8 Design calculation for adequacy of canal
sections adopted indicating
(2) Formula used and values of constants, bed
slopes.
(b) Design of canal side in various reaches,
slope.
(c) Velocities allowed.



(d). Critical velocity ratio.

() Full supply depth and free board.

(f) Ratio of bed width to depth

(g) Head loss at the canal structures.

3.6.4.9 Design discharge data (Irrigation require-
ments, transmission losses, evaporation losses etc.)

for each distributary supported by detailed calcunla-
tion for a representative distributary.

3.6.4.10 Canal operation and Criteria for fixing
the-level of outlets/off taking channels.

3.6.5 Canal Structures (cross drainage works/regu- -

lators etc.).

(2) List of canal structures with salient features,
location type capacities etc.

(b) Layout of the proposed structure.

(c) Test pit/borehole data for deciding the nautre
of the foundation.

(d) Bed level, FSL & capacity of the canal at the
point of entry of the structure.

(e) Transition in canal section and head losses.

(f) Stresses allowed (concrete/masonry/steel/foun-
dation etc.).

(g) Cross drainage.

(i) Criteria for maximum flood discharge and
HFL of the drainage.
(ii) Choice of structure i.e. syphon/supper
passage etc.
(iii) percentage of fluming proposed.
(h) Regulators—cross regulators (specing etc.)—
basic design criteria.
'(j) BEscapes, folls, road bridge standing wave
flumes—basic design criteria.
(k) Conditions assumed to check the stability of
the structure.

3.6.6 Power House—Layout of intake, power
channel, Tunnel, Balancing Reservoir, Forebay,
penstock, power house, Tail-race and Switchyard.

3.6.6.1 Intake

(a) Stability of the siopes/cuts around intake,

(b) Velocity through trash rack and bell mouth
adopted.

(c) Submergence of the entry below water level,
(d) Intake Gates.

3.6.6.2 Power Channel

(a) Capacity (cumec).

(b) Bed slope.

(¢) Side slopes and bed width.

(d) Lined/unlined.

(e) Length.

(f) For design detail refer item 3.6.4. Canals.

49

3.6.6.3 Tunnel(s)/Pressure shaft

(@) Type of tunnel (Pressure/non-pressure).
pressure intensity transfer.of stress to rock
elc.

(b) Nature of overburden/rock.

{c) Minimum cover of overburden/rock (verti-
cal and horizontal).

(d) Shape and size of tunnel.
(e) Velocity in the tunnel.
(f) Friction Factor.

(g) Lost of head.

(h) Lining including steel lining for pressure
shaft. :

(i) Supports temporary and permanent.

(k) Stability of slopes in the portal areas and
along the alignment.

(m) Grouting.

3.6.6.4 Balancing Reservoir

(a) Capacity (storage-cum).

(b) Duration for which the storage is sufficient.

3.6.6.5 Forebay

(a) Description

{b) Gates, types of gates and hoist bridge

(c) Number of openings

(d) For other details refer item 3.6.6.1—Intake

3.6.6.6 Penstocks and surge shaft

(a) Types of steel/material used, maximum
thickness

(b) Economic studies for diameter
(i) Velocity adopted
O(ii) Stress adopted
(¢) Design criteria for water hammer
(d) Type of surge shaft shape and size
©) Sutge shaft criteria for ,
(i) Maximum surge
(ii) Minimum surge
(iii) Area of surge shaft/tank
(iv) Structural design
(f) Stability of slopes in the penstocks area

() Ancher blocks, chain valves, manholes,

expansion joints
(h) Bifurcation and other special provisions
() paints
3.6.6.7 Power House

(a) Details of civil structures of

(i) Power House and appurtenances (Sur
face/underground)

(ii) Tail Race
(iii) Switch yeard



(b} Stability of power house & slopes around
power house area

3.6.7 Instrumentation
Details of proposed instruments for various
structures (Dam/Barrage/Weir/Power House, Tunnels
penstocks etc.) and location

3.7 RESERVOIR

The following points and additional points, if any,
as relevant to the project shall be discussed in details
under this chapter :

NoTE : Where the information is asked in form of
table(s) it shall be followed by discussion of tabulated
data

3.7.1 Fixation of Storage and Reservoir iLevels—
Approach—Criteria (Refer para 3.7.2 & 3.7.4)
3.7.1.1 Dead storage Level (El-m)
3.7.+.2 Low Water
Level (El-m)
3.7.1.3 Full Reservoir Level (El-m)
3.7.1.4 Maximum Water Level (El-m)

3.7.1.5 Maximum Back Water Level at Full
Reservoir Level and Maximum Water Level, and ifs
effect Puints to which back water effect is felt.
Maximum distance of such point(s) from the axis of
the structure

3.7.1.6 Fetch

3.7.1.7 Direction of wind-—velocity of wind—
wave—height—Free board—Top of dam

3.7.2 Sedimentation data and studies

3.7.2.1 Rates of sedimentation (Tonnes or ham/
sq 1 km of catchment per year) with basis

3.7.2.2 Sedimentation fractions expected
(Tonnes/ham) fraction

(Minimum draw down)

Load
Suspended Bed
(a) Coarse
(b) Medium
(c¢) Fine

3.7.2.3 Quantity of sediment (Tonnes or ham
during the life of the Reservoir)

3.7.2.4 Type and shape of Reservoir
3.7.2.5 Sadiment studies (Refer CBIP technical
report No. 19)

3.7.2.6 Sedimentation in the reservoir after 50
and 100 years (ham)

(i) Below MDDL
(i) Above MDDL

(i) Percentage encroachment of live storage
during the anticipated life of reservoir

(iv) New Zero Elevation (El-m)

50
373 Life of Reservoir in years with basis
3.7.4 Capacities

3.7.4.1 Capacities (M cum) :
Capacity

At the time of  After 50
construction of  years ol
dam operation
(a) Full Reservoir Level (FRL)
(b Maximum Water Level (MWL)

(c) Low Water (minimum draw down) Level
LWL/MDDL

3.7.4.2 Storage (M Cum)

(a) Storage capacity provided with basis for
different uses (supported by simulation
studies)

(b) Annual Carry over capacity provided, if
any, with basis

{(c) Gross annual utilisation and dependability
(M cum) for each use

3.7.4.3 Water tightness of the reservoir
3.7.4.4 Annual Losses (M cum) and basis
(a) Evaporation

(b) Seepage in the reservoir

3.7.4.5 Flood Absorption (M cum)

(a) Below FRL

(b) Between FRL and MWL

3.7.5 Effect on sub soil water table in the adjoining
areas particularly downstream of the dam

3.7.6 Reservoir rim stability

3.7.7 Area of submergence at (ha) :
3.7.7.1 Maximum Water Level
3.7.7.2 Full Reservoir Level

3.7.7.3 Submergence ratio(s) -Submerged (culti-
vated) Area/CCA

3.7.8 Land Acquisition—property
Rehabilitation
3.7.8.1 Land Acquisition (ha)
(a) Quantum of Land :
(i) Upto Full Reservoir Level

(ii) Between maximum Water Level and
~ Full Reservoir Level

(iii) Criteria followed for acquisition of
land above Full Resovoir Level and
Maximum Water Level

(b) Classification of land
(i) Forest
(i) Cultivable
—IJrrigated
—Unirrigated

submerged—



—Pastures & Orchaid ete,
~—Fallow
ti) Cultivable Waste
(iv) Waste Land
(c) Any other peenliar problem
3.7.8.2 D:tails of property submerged (no.)
Factlories
Private Government

{¢) Houses—Buildings

() Kucha
(i} Semi-permanent
(i) permanent

(b) Wells :

Private Government

(" Manually operated
(i) Animal operated
(iit) Power operated

{d) Details of valuable Mineral Deposits/Mines
{¢) Historical/archaeological monuments
() Any other peculiar problem
3.7.8.3 Rehabilitation of Oustees (Descriptive)
{a) Number of villages affected
(b) Number of families affected
(¢) Number of persons aflected
(i) Agriculturists .
(ii) Agricultural labour
(iil) Artisans
(iv) Ordinary labour
(v) Others

3.7.9 Recreation facilities
3.7.10 Pisciculture

3.7.11 Need and recommendation for soil conser-

(e) Details of dislocation of communication
(Railway(s). Road(s). Right of way. Tele-
graphs lines etc.) as a result of the project

vation measure in the catchment.

3.7.12 Any other relevant information

3.8 IRRIGATION PLANNING ,

The following items and additional items if any, as relevant to the project shall he discussed under the chapter
Irrigation Planning of the Detailed Project Report.
NoTE :—Wherever information is asked in a tabular form it shall be followed by discussion of the tabulated data

3.8.1 Existing/proposed inigation facilities 1n the proposed project command area

Source m ihz Gross comm- Culturable Gross irri- Quantity of Kharif Rabi Hot Two sea- Perennial
project command and area command gated area water utilised/ weather  sonal
(ha) area (net (ha) (ha) to be
utilised

1 2 3 4 5 6 7 8 9 10

Canals
name(s)

Tanks

name(s)

River

lift(s)
locaticn(s)
Open wells No.
Tubewells No.

Notes -— For existing schemes average of the Iast 3 years shall be furnished for col. (4) to col. (10)
—-  The information shall cover all major ,mediumand minor schemes.

While information for each major and 3.8.2.2 Area under each crop
mecium scheme shall be furnished separately. Rainfed  Trri
Information in respect of {otal area under ainie rrigated

minor schemes shall be furnished for each — Kharif crop
source (Col. 1 above) ®
— TInformation will be compiled separately for (ii)
existing and proposed schemes. (ii1)
3.8.2 Existing crop pattern ()
. . s v
3.8.2.1 Existing area under rainfed cultivation . I({a)bi crop
(a) Rainfall quring Monsoon (Max.. Min., @)
& Average) (i)
(b) Rainfall during non-monsoon (Max., Min, (ii)
& Average) (iv)
(c) Area under rainfed cultivation. )

3 Irrigation/80—38 . |



— Hot weather crop
(i)
(i)
(iir)
— Two seasonal crop
(0
(i)
(i)
— Perennial
(1)
(ii)
)
3.8 3 Soil Surveys
3.8.3.1 Soil capability classification
3.8.3.2 Land Irrigability classification
3.8.4 Proposed Cropping Pattern

3.8.4.1 Proposed irrigation facilities indicaing
G.C.A., C.C.A., area proposed for irrigation under
Kharif, Rabi, hot weather, two seasonal, perennial,
crop calender, intensity of irrigation, extent of stabi-
lization to the existing irrigation facilities, if any.

3.8.4.2 Scope for double and multiple cropp-
ing pattern; suggested cropping pattern on the basis
of latest available data in respect of—
(a) Soil
(b) Agroclimatic conditions
(¢) Water and other inputs like fertilisers, weedi-
cides and pesticides
(d) Irrigated crops in the adjoining area Afti-
tude of faimers towards modern irrigated
agricultural practices.

3.8.5 Crop-water requirements for the crops pro-
poszd by the Agronomist. Crop-water requirements
shall be worked out as per modified penman’s/
Christiansen’s method (NIR). Foi details refer FAO
publication No. 24 and WMD, Ministry of Agricul-
ture Technical Series No. 2, 1971.

3.8.6 Water Planning

3.8.6.1 Surface (M cum)

(a) Availability of water and proposed gross
utilisation under the project.

(b) Lbve storage
(c) Quality of water [salinity. Sodium Alka-
linity Ratio (SAR), PH, Boron, flourine
etc.] —Suitability for irrigation and drinking
1N Efficiencies assumed with basis
(1) canal & distribution system
(1) Field application

3.8.6.2 Ground Water (Support)

(a) Location (shallow or deep)and -extent of
potential  water bearing, stratafaquifer
based on the field observation/test conducted
to prove availability—Brief

(b) Quantum assesscd, status of present utili-
sation and possibility with proposals for
future ulilisation

(¢c) Anticipated behaviour of ground water on
downstream after creation of the reservoir
based on the experience in the similar pro-
ject(sYarea(s)

(d) Quality of ground water (salinity, PH, SAR.
Boron. flourine elc.)

(d) Proposals of conjunctive use of surface and
ground water.

3.9 COMMAND AREA DEVELOPMENT

The National Commission on Agriculture in its
report, (1976) recommended that an Irrigation pro-
ject Report should be prepared in three parts viz.,

ParT—1 All engineering works from source of
supply upto outlet

ParRT—-2 All engineering work in Command
Area comprising of land levelling and
shaping construction of water courses
lined or unlined, field channels, field
drains and field roads

ParT—3 All other items pertaining to agricul-
ture, forestry. animal husbandry,
fishery, communication and co-operation

While Detailed Project Report (Part 1) and Comm-
and Area Development Report (Part 2) shall be sub-
mitted together, the report for other items pertaining
to agriculture, forestry, animal husbandry, fishery,
communication and co-operation (Part 3) shall be
submitted within one year of the submission of the
Detailed Project Report. The State Irrigation De-
partment shall co-ordinate the work between varicus
departments connected with the various aspects of
this report (Part 3) and shall be responsible for its
timely submission.

The Command Area Development Report (Part 2)
shall be prepared in accordance with the guidelines
prescribed in Part IIT (Command Area Development)
of the report of this Working Group. This Chapter

-shall discuss briefly the following items covered in lhe

detailed volume.

NoTE (—Wherever information is asked in a tabular
Sorm it shall be followed by discussion of
the tabulated data.

3.9.1 Command Area

3.9.1.1 Command Area Details
(a) Location

(b) Classification of land (Forest, Grass land,
Cultivated land. Cultivated follow, Culiur-
able waste, B”-ere*{



(c) Size of land holding

Name of District -

Name of Taluka

sl Size of hoiding Farmers Area held by each category Remarks
No. ha) - - )
g No. Percentage of the total  Area Percentage of total area
. farmers (No.) .

0—1

1.—2

2--4

Above

4

kY

Notc : —Information 10 be furnished Talukawise for the Project Command Area.

3.9.1.2 Climate of Command Area
(1) Average Annual Raiufall (weighted)

(b) Scasonal distribution (Monsoon & nbn-
: monsoon)

(c) Co-eflicicnt of variation

(d) Temperature (maximum, minimum and aver-
age)

(e) Humidity (maximum, minimum & average)

(f) Evapotranspiration. (ETO)—annual

3.9.1.3 Irrigation

(a) Present sources of ' Irrrgauon in the com-
mand

‘ (b) Method(s) of lrng.nmn fotlowed
(c) Status: of tand Devclopment for Irrigated
Arcas '

(i) condition. of channels (lined/unlined)
(i) Longitudinal slopes in the fickd
(i) Status of field channels/Diains
- (d) Assumed Field Application Efficiency

with jostification

3.9.1.4 ‘Socio-economic aspect

(a) Bopulutum, major . occupallon (8), income

Ceele,,

CH

(b) Gltm&clmon of farmers (marunal-snwll-
medmm-bng)

© Land tenure
(d) Income—average
(i) from farm
@) suhs:dtary sources :
{© A.v;ihbility of agriculture labour and wages

(f) Bench mark Sample surveys for a representa-
tive area in the co1

3915 m&reftciﬁ‘ies

(a) Railways and roads (vmges district, etc. )
(b) Markcting facilities ‘

(c) Agro-industries

(d) Banks; credit; societies, etc.

3.9.2 Topugraphy and Soils

-3.9.2.1 Topography and relief (gentle, rolling,
steep) -

3.9.2.2 Land slopes
3.9.2.3 Soils
(a) Origion
(b) Texture
(¢) Decpth
(d) Infiltration and drainability
(c) Salinity
(f) Base-exchange and pH
(g) Fertility status
3.9.3 Ground water and drainage

(a) Depth of ground water and seasonal fluctua-
tions (pre-monsoon and post-monsoon)

(b) Quality of ground water (salinity, p¥, SAR
© ete.) and suitablility for irrigation and drink-
ing

" (c) Density of natural drainage (km per sq. km
of the command area)

- 3.9.4 Agriculture
3.9.4.1 Present land use

3942 Cropp‘ing' paftcrn followed with avera
yield of 3 years irrigated and rainfed crops separately
for each crop .

(a) Kharif

(b) Rabi -
(¢) Sumnier

(d) Two scasonal
(e Perennials

Ctopwlse information to be [utmshed (source of

' information to be indicated)

3.9.4.3 Agriculturc practices adopted-use of
(a) Improved implements and seeds
(b) Fertilizers, insecticides, pesticides, etc.
(c) Extension services ‘
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3.9.4.4 Farmers' attitude towards improved
cultural practices

apri-

3.9.5 Identification of problems in command arca
3.9.5.1 Physical problems (including hazard«)
{a) Land slopes
(b) Soil depth
(¢) Salinity/alkalinity
(d) Soil eroston
(e) Water logging
() Drainage
{g) Any othel
3.9.5.2 Financial problems
(a) Socio-economic conditions

{b) Availability of wunproved implements/nia-
chines and other inpuis

(¢) Credit facilities
(d) Infrastructure facilities

3.9.6 Proposed Corpping pattern with justification
based on land irrigability classification, agro-climatic
conditions, developed irrigated cropping pattern in
the adjoining projects/areas etc.

3.9.7 Land Development Works (proposals)

3.9.7.1 Area involved
(a) Land levelling/shaping
(b) Field channels
(c) Field drainage
(d) Farm roads
3.9.7.2 Measures proposed
3.9.7.3 Agency responsible for survey planning and
secution of land development works and proposals

3.9.7.4 Cost estimates and cost per ha for land
development

3.9.7.5 Financing arrangement for execution of
works

3.9.7.6 Schedule for completion of land develop-
ment

31.9.7.7 Status of existing, extension services, credit
agencies, TCD farms efc., and location of inputs like
seeds, fertilizers, insecticides, pesticides etc., Depots
and proposals for their strengthening if required with
justification.

3.9.8 Ayacut roads
3.9.9 Benefits

3.9.9.1 Cropwise increase in yield per ha and total
expected output from the command

3.9.9.2 Estimated cost of increased production
with basis for unit rates assumed

3.9.9.3 Likely socio-economic impact
(1) Increase in‘'employment

{bY Agriculture based industry
(c) Any other

3.10 FLOOD CONTROL AND DRAINAGE

The following points and additional points, il any.
pertaining 1o flood control and drainage aspect of
the multipurpose project shall be discussed unacr this
Chapter.

3.10.1 Flood Control
_ 3 10.1.1 Desciiption of the flood problem in the
tribulary/basin in which the reseservoir proposea as well

as in the main river basin  with particular reference 1o
the command area of the project

3.10.1.2 Details of the inter-state international
aspects of the flood/drainage problems, if any.

3.10.1.3 Flood Daia

(a) Historical floods
(1) Source of information.
(i) Years of occurrence
(iii) Estimated peak discharge
(iv) Gauge (Correlated to ‘b’ below)
(v) Area aflected
(vi) Historical records. if
damages etc.)
(b) Observed floods (yearwise) :

any, (floods,

The following data shall be furnished for the
period: since observations were started:

(i) Yea1

(i) Duration of peak, above normal (do-
minant) flood

(1ii) Observed/estimated peak discharge
(iv) Maximum gauges in each year

(v) Area affected with average depth of
flooding duriag flood peak(s)

(c) Catchment area at damage centre(s)

3.10.1.4. Flood damage (yearwise)
The following information shall be supplied for
a minimun perioa of proceeding 10 years

(a) Village, Taluk or Tebsils/Towns/Distiricts
ete. affected

(b) population affected
(¢) Arca affectea (in the proposed project)
(i) Gross area
(i) Culturable area
(iti} Cultivated area
(d) Damage/loss



Physical and monetary yearwise (in particular
viver basin/sub-basin)
(1) Property
(1) Crops
(iii} Human Life
(iv) Cattle
(v) Public utility services
(vi) Any other
(¢) Flood relief expenditure
3.10.1.5 Existing storage and flood control works
in the tributary/main river basin
(a) Existing storage works
(1) Location
(i) Catchment area intercepted
(iii) Live storage
(iv) Specific flood storage, if any
) Flood moderation' by the existing re-
servoir
(vi) Residual floods

(vii) possible modification , for
ment of flood situation

_(b) Flood control works

improve-

Details of existing works like embankments
(i) Location

(i) Spacing of embankments in case of
double embankments and distance
from present river bank in case of single
embankments

(iii) Design HFL and frequency of floods
for which embankments weie designed

(iv) Top level of enibankment

(v) Carrying capacity of river with em-
bankments

(vi) possible mgdiﬁcalion for improvemet
of flood situation

3.10.1.6 Flood control by proposed reservoir

(a) Existing safe carrying capacity of the tribu-
tary/river in the flood prone areas

(b) Hydrological considerations for flood mo-
deration by reservoir

(i) peak floods and flood hydiographs
at dam site for 25, 50 and 100 year
frequencies

(ii)\pcak floods and flood hydrographs at
damage centres without reservoir

(1) Peak floods and floods hydrographs for
sychronizable contribution of the controlled catch-
ment upto the dam site and ihe uncontrolled catch-
ment between the dam and thz demage centres

(iv) Syncronizationjof the releuses Irom the
existing storage upto the damages centres

{v) storage routing of the above and his-
torical floods to determine the extent
of flood moderation by providing al-
ternative specific flood storages

(vi) Moderated outflows  with  proposed
specific flood storage with reference to
the peak inflows

(vii) Degree of flood moderation by suitable
operation of reservoir without providing
specific flood storage-fixation of ruling
levels of reservoir

(c) Impact of the proposed flood protection
works including likely reducti. " glucral Jumage,
expenditure on telief, remissiu 1 of revenues elc.

3.10.1.7 Flecod conuvi messures for command
area :

(a) peak flood of 25, £0 and 100 year frequency
at damage centres after taking into account
moderation by 1eserveir(s) and synchroniz-
able contribution of uncontrolled cateh-
ment

(by Safe carrying capacity of river in flood prone
area

(c) Technical aetails of proposals for flood pro-
tection of command area
(i) Embankments
(i1) Channe] improvement
(iii) River diversion
(iv) Programme of completion

(v) Degree of protection

3.10.2 Drainage

3.10.2.1 Basin Characteristics

(1) Geological history/geology of the command
(b) Physiography

(¢) Existing Drainage lines

(d) Farm drainage

(e) Rainfall in the command, its distribution

over space and time (give 1,2 and 3 days
rainfall of 5 years frequency)

3.10.2.2 Investigation—Brief

(a) Water-table investigations and Artesian con-
ditions, if any

{b) Soil surveys-texture and permeability

3.10.2.3 Cultivation practices
(a) Existing cultivation pattern
(b) proposed cropping pattern
(c) Existing drainage

(d) Drainage deficiencies



(e) Drainage requirements in/cluding alternative
layout of drains, their capacities (surface
and sub-surface)

Note :— For B.C. Ratio of “Flood Control”
component of the Multipurpose project,
refer Annexure—

3.11 POWER
The following points and additional points, if
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- any, as relevant to the Power aspect of Multipurpose

project shall be discussed under this chapter.

3.11.1 Present status of power development in the
State/region.

3.11.1.1 Available generating capacity in the
State/region from different sources with location,
category-wise: 3

(a) Hydro power

(b) Thermal power

(c) Diesel power

(d) Gas turbines

(e) Atomic power

(f) Tidal power

(2) Solar power

(h) Geothermal power

(i) Any other

3.11.1.2 Present status of utilisation of power
produced for:

(a) Agriculture

(b) Industry

(c) Domestic

(d) Any other

3.11.1.3 Energy availability (kwh) and peaking
capability Monthwise an a dependable year baiss
(90 %) category-wise:
(a) Hydro power
(b) Thermal power
(c) Diesel power
(d) Gas turbines
(¢) Atomic power
(f) Tidal power
" (g) Solar power
(h) Geothermal power
(i) Any other
~ 3.11.1.4 Shortages/surpluses and import/export
of power from/fto the neighbouring States/region.

3.11.1.5 Transmission system—layout of trans-
mission network and operation voltages.

3.11.2 Power requirements.
3.11.2.1 Existing

(a) Energy and peak load requirement—daily
and seasonal variations

(b) Daily monthly and annual load factor in the
State/region

3.11.2.2 Aaticipated requirements of energy
and peak load with daily, monthly and annual vaii-
ations upto the likely yea: of completion of project
report say 10-15 years.

3.1:.3 Future
State/region

3.11.3.1 Schemes under
with location

plans of power development in the
construction/expansion

3.11.3.2 New schemes sanctioned-—brief

3.11.3.3 Month-wise energy and capacity contri-
bution from the schemes existing under construction/
expansion and new for a design year.

3.11.3.4 Integrated operation studies of the
regional power system—shortfall/surplus, if any and
proposals, to meet the shortfall/disposal of surplus
energy.

3.11.3.5 Status of the present proposal in overall
planning based on the study of alternative modes of
generation viz., Thermal, Atomic, Tidal, etc.

3.11.4 Assessment of power benefits of the pro-
posed project

3.114.1 Nature of Multipuipose project viz.,
runoff of the river, storage, based with and without
carry over—brief.

3.11.4.2 Hydrology, sedimentation studies and
criteria for fixing up full reservoir leve! and minimum
draw-down level—brief.

3.11.4.3 Mode of operation of reservoir depen-
ding-upon the requirement of irrigation power, flood
control. water supply reparian rights etc.

3.1144 Water power studies depending upon
the nature of project (3.11.4.1) above. The period of
simulation for the studies shall be as indicated in
Annexure—4.

3.11.4.5 Month-wise availability of firm and sea-
sonal power

3.11.5 Installed capacity
3.11.5.1 Anticipated load factor of operation of

-the power house

3.11.5.2 Total installed capacity to be provided
based on the power benefits and anticipated Ioad
factor of operation

3.11.5.3 Size and type of generating units, their
designed and rated head with justification for selec-
tion of the type and size of unit

3.11.5.4 Number of generating units including
stand by units to be installed

3.11.5.5 Layout of the power generating units,
including auxiliary equipment and switch-yard,
choice of step up voltage transformers.

3.11.6 Annual energy generated (firm, seasonal

and total) in dependable/lean year

3.11.7 Cost of generation—per kwh installed and
per kwh generated in dependable year



3.11.8 Proposal for transmission of power from the (vii) Location and size of navigation lacks,
power station to the existing system/grid if any
3.11.9 Allocated cost of head works (viii) Discharge (cumec)—velocity of cur-

3.11.10 Comparison of the total cost of the Hydro- Let'ntth‘(zn;is:f) during  different periods
electric components of the project with any other viable ) .
category viz. Thermal, Atomic, tidal etc. (ix) Type, size and number of crafts

(x) Clearance ava:lable under the existing
structures (m)

—Vertical and horizontal
(a) Bridges

(b) Agueducts

(c) Super passages

Nore:—For financial return statements of “Power”
component of Multipurpose project refer Annexure

3.12 NAVIGATION

The following points and additional points, if
any, as relevant to the Multipurpose project shall be

discussed under the chapter. —Horizontal
3.12.1 Traffic surveys: (a) spurs
(a) Existing transport system of the region (b) Quays, jetties and berths
—Road (c) Sheltering basins
—Railways (d) Bye-pass channels
—iiijer (xi) Condition of the bed of river and canal

(b) Percentage of the traffic covered by river
transport (Inland Water Transport)

(c) Present population and projected growth in
the project area

(d) Present assessment and projection of Inland
Water Transport in the context of the intro-
duction of new project

(¢) Present and projected flow pattern of diffe-
rent commodities/pessenger traffic

(f) Freight rates by existing system of transport
as per (a) above

() Total cost of transport of various commodi-
ties including transhipment.

(h) Comparative cost of various modes of trans-
port

\j) Feasibility of Inland Water Transport
(i) Technical
(i) Socio-economic
3.12.2 Navigability of the waterways
3.12.2.1 Existing system
(a) Rivers
(b) Canals

Discuss the following ttems in respect of -

~ existing system of waterways, i.c. both rivers
and canals separately

(i) Length of navigable portion (km)

(ii) Width of navigable portion (m) (Bed
width in case of canal) .

(i) Side slopes (in case of canal)

(iv) Minimum draft available during diffe-
rent seasons (m)

(v) Perigd of nevigability ‘
(vi) Indicate whether canal is lined or unlined

in different regions (silting-sheals)
(xii) Towns connected
(xiii) Industries served
(xiv) Traffic catered
—Passenger (numbers)
—Goods—commodities-wise (tonne)
—General
—Specific
(¢) Conservancy measures

(i) Periodical Hydrographic surveys and
hydrological observations

‘(i) Nature of conservancy and other
river training works.

—Temporary:
—Bandalling
—Bottom panclling
—Dredging etc.
—Permanent:
—Construction of spurs,
greynes and bank
revetments
——Capital dredging )
—Regulation of flows
by construction of
retention dams in
the higher reaches
of the river

(iii) Navigational aids:
—Buoys
—Beacons
—Lights etc.
—wrecks and snags in the navi-
gable portion: its location,
marking and lighting

—Marking of channel for day
and night navigation



{(iv) Pilotage services, it any
(v) Facilities for salvage operation such as
removing wrecks. snags clearing cte
(vi) Type of organisation (or carying out
the conservancy measures listed at ()
to (v)
(d) Training facilities 1o crew of launches, tups
boats ete,
(e) Radio communication facilities

(f) Annual expenditure on the maintenance of
navigable waterways including conservancy
measures listed under item (xiv) above

(2) Type of agency/organisation for running
Inland Water Transport Services

(h) Annual Revenue :
(i) Passenger
(1Y Goods
(j) Inland Water Transport Facilities

(1) Berthing facilities viz., jetties, berths.
ghats

(ii) Loading and unloading facilities for
cargo at various river stations

(iii) Terminal facilities for passengers and
goods

(k) Infegrated behaviour of the system
and canal)

(river

(1) Maximum flood discharge/level upto which
the system can work

(m) Period of shut down of traffic due to
floods and maintenance of works

3.12.2.2. Future Planning of Waterways in the
basin/region

(a) Possibility of interlinking of rivers in the
region for development of water transport

(b) Indicate the details of power projects and
storage schemes to be taken up during next
ten years which may provide release through
out the year and create new navigable stret-
ches

3.12.2.3 Present Proposal

(a) Broad details of the present proposals in the
light of para 3.12.2.2—Discuss items under
para 3.12.2.1 above as relevant to the present
proposal

(b) Provision, location and design of navigation
lacks in headworks and other structures
with data of foundation and construction
materials

¢) Development of reservoir for navigation

(i) Provision for cutting down the trees
to the root in the bed of reservoir and
removal of other obstacles before water
is allowed to enter into reservoir
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(i) Details of infrastructures such as pro-
vision of approach roads 1o ghats,
construction of ghat<. jetties and berths
¢t

(ith) Ferry and boat services for transhipment
of passengers and cargo

(d) Effect of withdrawal of water for irrigation.
power ete. on the existing navigation on the
main river and the miner ports located below
proposed dam. In case any adverse effect
is anticipated, discuss measures for maintain-
ing the navigability.

(e) If the river affords possibilities of navigation
along with mullipurpose development by
the construction of series of dams, provision
of navigation lacks in these structures needs
to be examined.

(f) Indicate if any Act(s) are enforced for regula-
ting ferry services and other traffic on the
navigable waterway

(2) Details and dimensions of the existing struc-
tures and proposal for remodelling, if any
specially with respect to horizontal and
vertical clearance and draft available/re-
quired.

(i) Bridges
(ii) Aqueducts

(iii) Super passages

(iv) Spurs
(v) Cuays, jetties and berths
(vi) Sheltering basins

(vii) Bye-pass channels

(viii) Locks

(ix) Regulators
(x) Weirs

(h) Details and dimensions of new proposed

structures including horizontal and vertical
clearance and draft provided

Types of structures as referred under item
(g)—() to (x) above.

3.13 CONSTRUCTION PROGRAMME,
MANPOWER AND PLANT PLANNING

Information on the following points and additio-
nal points, if any, shall be furnished under this chapter
of the Detailed Project Report. Wherever tabulated
information is called for, the inference drawn shall
be discussed briefly. For calculating the requirement
of equipment, its life and unit rate of productions
Annexure-6 shall be referred to Construction pro-
eramine.

AND

3.15.1.1 Details of year-wise construction pro-
gramme for each of the major components of the
work. The programme shall be supported by Critical
Path Methods (C.P.M.) high-lighting the critical
activities.

3.13.1.2 Bar Charts showing the Construction
Programme, quantity-wise, item-wise and year-wisc
target of construction.



3.13.2 Key Materials Planning
3.13.2.1 Special Materials

() Cement
{b) Steel
(1) Structurals
(ii) Plates
(iif) Bars & rounds
(iv) Special Steels, if any
(¢) Explosives
(1) Gelatine
(i) Detonators
(iil) Fuse coil
(iv) Explosives—Ammonia
Nitrate.
(d) Oils and Lubricants
(i) H.S.D. 0il
(if) Petrol
(iil) Lubricants

year-wise
requirement

{e) Any other material(s)
including scarce material
31322 (a) Suggested source of supply for each
key ttem and availability Irrigation proposed mode
of transportation and constrainis/limitation if any.

(b} Distance {rom nearest railway station to
worksite

() Mode of handling including railway siding
and transportations

(d Rbad Transport,
3.13.3 Plant/Equipment Planning

For working out detailed quantities-of equipments
required refer Annexure-6. Give separate justifica-
tion for -auxiliary equipment such as loading/unloa-
ding cranes, trailers etc. Planning should normally
be on two shift working basis.

3.13.3.1Quantities of excavation involved
Proposed ‘excavation (‘000 cum)

Item Manually By Machine
Qty. Lead Lit . *type Q. Lead
1 2 3 1 eac 20 3

(a) Levels and Approaches
(i) Soft Strata
(ii) Hard Strata
(iii) Rock

(b) Headworks and Aﬁpurtenant Works

(i) Soft Strata
(ii) Hard Strata
(iii) Rock
(¢) Tunnels - .
(i) Soft Strata
(ii) Hard Strata
(iii) Rock
(d) Canals
(i) Soft Strata
(ii) Hard Strata
(iii) Rock
Soft strata
Hard Strata
Rock

(f) Power House and appurtenant wor

(i) Soft Strata
(ii) Hard Strata
(iii) Rock
(g) Other Misc. Works
(i) Soft Strata
(i) Hard Strata
(iii) Rock

(2) Water Conductor System including Surge shift. -

ks

#Construction equipment combinations such as Shovel-——dumper, Scraper-pusher.etc.

3 Irrigation/80—9
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NOTE - Soft Strate o Shall include all excavations 34330 Dewatering
sl sil sand, gravel, soft material,  shift clays,
kanker and other similar materials including  isolated
boulders o diameter upto 0.3 m,

(a) Fxpected quantty o be dewatered
(HP/hour)
{b) Nature of Strata
Hard Strara: This shall inelude all excavations in
hard murum, indurated clay., @lts and  sands, con-
plomerates, disintegrated rocks and  other similar 31334 Drilling & Grouting
materials with scattered boulders of diameter upto 1m
which may have to be removed even by blas‘ing.

3.13.3.3 Dredging (o be done, if any

(a) Depthof Drilling (m)
(1) Soft Strata

S . L e
Rock—-This shall include all excavationin sot and (i1 Hard Stata
hard rock other than category of hard strata (above) (i) Rock

which has fo be excavated by blasiing or chieselling
wherever neegssary. Indicate type of drilling anticipated viz., percus-
ston, rotary ete,
For the purpases of manual excavations the muterials (bY Grouting
skall be classified in thre ccatogoires viz., soft strata,
hard strata and rock.  For the purposes of excavation

(High and low pressure)

(1) Fatimated grout intake

by Machine. the materials shall be classified in two (i) Material(s) for grouting
categories viz., overburden (soft and hard strata) and . .
Rork. (iii) Qty. of materisl(s) required
o ) Any other special foundation treatment
The above definitions of strata shall be followed required such as diaphram etc. indicaling
in this chapter and elsewheie in the other chapter; of datails of the same.
Detaiicd Project Report and ifs appendices, diawings
ete. for the purposes of classifying the excavations. 3.13.3.5 Earth Works and Rock Filling
Usable Qty. available from excavation Qty. to be available from Boirow areas/
000 curmn) quarries ("000 cum)
Manual Machine Manually By Machine
Qty Lead Lift Type Qty Lead Qty Lzad Lifi Type Gty Lead

(a) Levelsand
approaches
(i) Soft Strata
(i) Hard Strata
(iii) Rock
(b) Headworks &
appurtenant works
(i) Soft Strata
(i) Hard Strata
(iii) Rock
) Canals
(i) Seft Strata
(ii) Hard Strata
(iit) Rock

3.13.3.6 Concreting/masonry

Total Qty. Mapual Mackine *
involved -
Qty. Lead Lif Type Qty Lead
- 1 2 3 4 3 6 7

(a) Damand Appurtenant works
(i) Concrete
(ii) Stone Masonry

(b) Tunnels
(i) Lining
(ii) Supports
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(©) Shot-creting

(4} Canals structures
(i) Concrete
(ii} Stone masonry

(¢) Lining of canwls
Type ol Lining
(1Y Concrete
(i) Brick
(iif) Stone slabs
(iv) Tiles
(v) Polythenc elc.

Power House
Concrete/Masonry

)
Water Conductor System
Concrete/Masonry or any otker

Other Misc. Works
Concrete/Masonry/Any other

(2)

h)

1k

)
L3
n
L8

ik

3.13.3.7 The list of plants/equipment required
together with the cost based on current prices shall
be furnished. The equipment shall be planned for
work required to be executed during the peak year.
The work phasing within the time during which it
is required to be accomplished shall be such that
the peak requirement of equipment is not substantially
higher than that of the average equipment.

Detailed calculations to justify the type, size
and number of machines required indicating number

of shifts the equipment is proposed tc be used during
the day, number of days available for construction
during the year, borrow pit locations with maps, and
various assumptions made like swell factor, job mana-
gement factor, efficincy factor etc. shalf be furnished.

Yearwise scheduling of procurement of equip-
ment including stand by equipm:nt and/or induction
replaceemnt equipment  for large projects shall be
given as under

Sh Unit

No.

Name of the equipment

Year of purchase Exp:cted
percentage
I 11 11 v of
utilisation

3.13.3.8 Workshop and stores facilities to be
provided.

3.13.4 ManpoWer Planning

3.13.4.1 Yearwise requirement and source

(2)

Professional personnel (Engineers, Doctors,
Geologists etc.)

Other Technical Personnel

(¢) Administrative Personnel (Administrative,
Accounts, Labour Officers etc.)

(d) Skilled labour and semi-skilled labour
(¢) Unskilled Labour

(b)

3.13.4.2 Facilities and amenities proposed to be
provided to :(—

- (a) Regular Staff
(b) Workcharged Staff

(c) Daily wages Staff
(d) Contractor’s staff and Labour

3.14 FOREIGN EXCHANGE ELEMENT

The following points and additional points, if any,
as relevant to the project shall be discussed under this
chapter.

3.14.1 Plant, Machinery, Instruments etc. to be
imported including the details of spare parts.

3.14.2 Justification for importing the plant Machi-
nery, Instruments etc, supported with details.

3.14.3 Name of the countries where available.
3.14.4 Estimate of cost and its basis.

3.14.5 Foreign exchange required and whether the
required foreign exchange (or a part) is covered under
any aid/loan agreement. ‘



3.14.6 Programme for import and yearly require-
ment of Foreign Exchange.

(a) Aid/loan agreements

(b) Govt. resources of foreign exchange.

3.15 FINANCIAL RESQURCES

The following points and additional points, if
any, as relevant to the project shall be discussed under
this chapter.

3.15.1 Total resources of the state and their utili-
sation for developmental activities—sectorwise re-
sources for the last 5 years.

3.15.2 Present position of the scheme regarding its
inclusion in the plan—concurrance of the State Plan-
ning finance departmment.

3.15.3 Provision for the sector/for the scheme in
the plan

3.15.4 Central/foreign aid contemplatcd, if any

5155 Commitment on the work in progress in
the plan and allocations available for starting new
scheme

3.15.6 Effect of inclusion of the scheme in the plan
on the schedule of other works in progress—budget
staff etc.

3.15.7 Requirement of funds for the scheme and its
yearly phasing as in project 1eport.

3.15.8 Adequate/strengthening of organisational set
up for execution for all projects together as contem-
plated.

3.15.9 Advance action proposed for starting the
preliminaries of the project, if any

3.16 ESTIMATES

The Central Water Cominission issued broad
Guidelines for preparation of project estimates for
Major Irrigation and Multipurpose Projects in July
1976. These were based on the IS : 4877-1968 and
have now been updated with explanatory notes for
each unit/minor head/sub-head

Detailed estimates shzll be prepared based on the
items listed under 3.16.3 to 3.16.8 and shall form a
separate volume. The approach for the provision
made under various units/minor heads/sub head as
per items 3.16.1 & 3.16.2 shall be discussed in details
in the volume,

In this Chapter, the approach for provisions made
under various units/minor heads/sub heads as per
details under item 2.16.1 & 3.1£.2 shall be discussed
bricfly. Sub head-wise abstract of the estimate shall
be included.

3.16.1 Classification of Units

The project works shall be grouped into the follo-
wing units :
3.16.1.1 Unit [—Headworks including main dam
and auxiliary dam, dykes, spillway, outlet woiks,
energy dissipation devices, barrage, weir, regulator
including intake structures and diversion woiks.

3.16.1.2 Unit 1T—Main Canals, branches, dis-
tributarics, and channels upto strata works inclu-
sive of all pucca works, flood embankments, drainage
works ete,
3.16.1.3 Unit M—Hydroclectiie installation
{(a) Power House and Appurtenant works
(1) Civil works
(1) Power Equipment
(b} Transmission lines
(¢) Sub-stations
3.0 "< Jnit IV-——Navigation works
3.16 1.5 it Ve—Water Supply works

5.16.1.6 Upit VI--Command Area Development
works.
3.16.7 Classifieation of minor heads/sub-heads

- *if necessary each sub-unit shall be
covered unde the following minor heads classified as
direct and iudirect charges

3.16.2.1 Durect Charges

(a) I-Works

(b) IT—Establishment

(¢) II—Tools and Plant

(d) IV—Suspense

(e) V—Receipts and
account

recoveries on capital

3.14.2.2 indirect chaiges

(a) Capitalized value of abatement of hand
revenue.

" (b) Audit and account charges

3.16.2.3 The provisions under the minor head
I—Works shall be further subdisided into the follo-
wing subheads :

A—Preliminary
B—Land
C—Works
D—Regulators and measuring devices
E—Falls (for canals only)
F—Cross drainage wotks {for canals only)
G—Bridges (for canais only)
H—Escapes (for canals only)
I—Navigation Works
J—Power Plant appurtenances (Civil works)
K—Buildings
L—(for canals ouly)

(i) Earth work

(ii) Lining
M—Plantations
N—Tanks and 1eservoirs
O—Miscellaneous
P—Maintenance
Q—Special Tools and Plants
R—Communications




S—Power Plant and electrical system

T—Water supply works

U~Distributaries Minors and sabminors

V.—Water course

W—Drainage

X—Envitonment and ecology

Y—Losses on stock and unforeseen

3.16.3 Requirenients under different sub-heads.
(The important items for which the provisions shall
be made under the sub-heads are indicated hereunder.
Additionalitems, if any, can be also included and justi-
fied).

3.16.3.1 A—Preliminary

Important items to be considered

(@) E
tion
Det

Contour survey for reservoir basin (including
establishment of permanent bench marks)

Expinditurc incurred on previous investiga-

iled surveys for final location

(®)
©

(@
(e)

Geological surveys and geophysical surveys

Hydrological &  meteoiological surveys
including establishment of raingauges, river
gauge and discharge sedimentation stations
and their running charges

Investigations for foundations and rock
mechanic testing

®
(®
()

Investigations for availability of construction
materials

Construction of access roads to facilitate
investigations

(j) Model experiments
&)

() Vehicles for inspecting officers for site inves-
tigations

Camp equipment

Preliminary soi. tests, establishing soil
testing laboratory

Charges for preliminary design work includ-
ing consultant’s fee or advice

(m)
(m)

(p)
@

(r) Training of engineers

Environmental and ecological studies

Notke : The amounts required against each of the
above items will vary from project to project and no
general yardsticks can be laid down. It has, however,
been the experience that the overall provision under
‘A’ Preliminary in the project estimate amounts to
about 1% of the total cost of I—Works.

The Expert Committee to study the ‘Rise in Cost
of Trrigation and Multipurpose Project” in April
1973 has recommended a provision of 3-5% of I—
Works under ‘A’ Preliminary. The Woirking Group
recommends that the provision under ‘A’ Preliminary
shall be made keeping in view the actual requirement
of detailed surveys and investigations required for
the preparation of a sound project report. It is

Preparation and printing of project reports
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essential  that preliminary  designs  are made
for all important structures and  quantitics
taken out, proper preliminary construction planning
including equipment planning is carried out, the
sources of materials indentificd and the analysis of
rates for all important items prepared for the local
conditions, if the project estimate is to be realistic,

It is for guidance that provision for this sub-head
could be 1--2 percent for a diversion scheme and 2—4
pereent for a stowage scheme. Provisions less than 19
and more than 5% under this sub-head shall be fully
Jjustified.

3.16.3.2 B : Land

Important items to be considered

(a) Acquisition of private and Government .
land.

(b) Compensation for property i.e., houses,
wells, trees etc.

(¢) Compensation for standing crops

(d) Rent for use of land

(e) Interest charges on the amount of award
for the period between taking over possess-
ion of land and date of award

(f) Legal charges

(8) Relocations of communication system like
roads, railways, telegraphs lines etc.

(h) . Staff for demarcation/measurement of land

(j) Solatium charges

(k)
() Rehabilitation measure:

(i) Acquisition of lands for new village
site and allotment of plots for housing
the villagers at suitable rates.

(ii) Making the acquired land fit for habi-
tation and providing facilities such as
village roads, wells, school building,
post offices, dispensaries, panchayat
ghars etc.

Staff for acquisition

(iii) Providing free transport for conveyance
of dismentaled materials and household
aiticles from old place to new sites

(iv) Development of lands (including recla-
mation if needed) to be allotted to for
agricultural purposes to  displaced
persons.

NoTE : Policy of the state relating to payment of
compensation and rehalibitation of the affected per-
sons shall be discussed in details. Manner in w}ich
this policy is proposed to be implemented in the pro-
ject shall also be explained.

The cost per unit of land of different types to be
acquired shall be adopted in consultation with the
concerned revenue, forest of other competent autho-
rity, and preferably after obtaining a certificate from
them to that effect and appending the same with the
project estimate. Only such cost that will actually be
paid for Government land shall be included in the



¢stimates. However, quantities for Government land
taken on transfer shail be indicated.

The cost of wells could be based on their numbers
and evaluaticn of present day costs, but the cost of
structures such as buildings, temples, ete. shall be
based on plinth area and the type of construction
rates at present day cost less value of usable materials.

The norms for crop compensation and interest
charges are not uniform. The provision of crop com-
pensation 1s normally made at a suitable rate per
hectare of a percentage of cultivated land being ac-
quired. Crop compensation is generally provided for
25 to 50 percent of the agriculture land to be acquired.

The interest charges on compensation may also be
necessary in view of thelikely time lag in taking poss-
ession of the land and actual payment of compensa-
tion.

Solatium charges and land acquisition establish-
ment charges are generally provided at 15 and 6.25
percent of the cost of land respectively. In addition
to Land Acquisition establishment charges, provision
is also required for labour and materials for demar-
cation and measurements for land and properties.
Provision for legal charges may also be necessary,
as requirements on this account have been on the
increase.

The provision for rehabilitation would depend on
the number of persons displaced and the rchabilita-
tion measures proposed to be adopted which shall
be clearly indicated in the project report. It is gene-
rally'observed that the provision for rehabilitation is
made on a lumpsum basis and the scope of rehabili-
tation measures vaguely discussed. This leads to
substantial revision in the cost, when the work is
executed. This obviously soalls for a realistic assess-
ment with reference to the rehabilitation policy to be
followed.

3.16.3.3 C-Works
Importart items to be considered

.(a) Earth dam and rockfill dam
(i) Care of theriver during construction
including such items as coffer dams
and diversion tunnels
(ii) Foundation—this shall include the
following : .
—Excavations—the
cluded are for

—Stripping for dam seat
—Stripping for blanket
—Caut-off trench
—Longitudinal, cross and toe drains
—Dewatering arrangements
—Foundation treatment (drilling and
grouting)
—Dirilling in rock or in soil with casing
—Grouting (cement, bentonite, chemicals)

—~Cement concrete pad for grouting or
for cut off walls or for both

—Other treatments

excavations in-

~Pile driving
Foundation drainage-~this shall consist of ;
—Drilling drainage holes
~~Making drainage and grouting tunnels
—Filling cut-off trench with  selected
improvious material
--From excavated material
—From borrow area
(ith Dam  (Structure)
—Earthwork (in core, shell, random zones
and upstream blanket)
—~Impervious
—Semi-pervious
—Pervious (Total lo be indicated separately
for excavated material and borrow areas)
—Filter (sloping and horizontal at down-
stream toe or hearting) of selected media
—Filling longitudinal, cross and toe
drains, ctc. with drainage materials,
like sand, gravel or spalls and rubble
—Downstream rock toe
—From excavated material,
—From quarries
—Upstream slope protection
—Downstream slope protection
—Relief wells, drainage blanket, etc.
—Parapet wall
—Masonry or concrete with coping
—Railing
—Wheel guard stones
—Roadway over top of dam
—Gauge posts
—Instrumentation
—Laying open jointed pipes
—Manholes

Not1e : Rock-fill dam will include dumped rockfill
of different grades and in different zones.

(b) Masonry and concrete dam

(i) Diversion works during construction, such
as coffer dams and tunnels
(ii) Foundations :
—Clearing site
—Dewatering in foundations
—Excavation for approach and tail channels
divide walls, guide walls and main dam,
in :
—Overburden of soft strata
—Ovérburden of hard strata
—Hard rock
—Preparation of dam seat
—Cement grouting including curtain and
consolidation giouting
—Drilling holes
—For grouting
—For drainage, and
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- For Anchor Rods (11) Totake structures
~Anchor Rods ~Excavation
{u1) Dam JFoundation trealment
’ o e —Cement concrete Tor foundation, and for
—Masonry/conerete for piers and abutments
NoTe:-~Conerete item rate shall be inclusive of —Masonry for guide walls of approach
Form work channel
— Hearting ~-Trash rack including raking arrangement
—Upstream face —(iates with auxillary equipment
—Down-stream face (non-overflow section -—Reinforcement Steel
(]'1311.(1 .()l"el'ﬂ;)l“" section) (iv) Joints and seals
—Divide walls N1 .
f";r;;cl: 'm:l (v) Drilling and grouting
—Galleries, adits and other openings (vi) Gates and hoisting arrangement
——Cement Concrete in (vii) Steel lining
—Foundation (viii) Miscellaneous items, such as air vent, operat-
—Divide Wall ing cabin, ladder, flooring etc.
~Parap<.:ts . _ NoTe:—It shall be mentioned in the estimate that
—Galleries, adits and . other openings the cosls pertain to the rates on... ... ..
—Griniting upstream face (month and year).
—Instrumentation The following points shall be kept in view while
—Reinforcement steel framing the estimate under sub-hecad C-works.
—Join:s and seals The 1 lab : Killed
—Drilline and grouting of masonr e latest labour rates for unskilled, semi-skilled
_Pomuﬁgpipes fo : drai%lage masonry and skilled labour shall be furnished.
_Ventilation. It shall be indicated clearly whether the work(s)
. is/are to be executed departmentally or through
(v) Spillway contractor(s)

(i) Cement concrete for The contgmplated extent of manual and mechanis-
—Bridge piers ed construction for major components of the project
—Bridge beams and slabs shall be mdlc?.ted and separate analysis of rate
—Tunnel lining (manual/machine) furnished for each item of work,
__Mlscellaneousn.emﬁ of bridge like bearings The latest basic cost of material such as steel

_ —Tunnet excavaFlon o (reinforcement/structural) cement (at rail head/
—Crest gates with hoisting equipment and stockyard) soil(s) (borrow area) sand, aggregate,
* hoist bridge rock (qua}'ry) shall be indicated and supported with
—Stop logs for crest gates, and lifting ariange- ~ the analysis of rates wherever necessary. The distance
ment. from the 1'.a11 head/stockyard/gugrry/borrow area
Energy dissipation works etc. to the site of work shall be indicated

—Same items as for concrete/masonry dam . ; i fod
with the addition of cemer/lt concritf:1 or In some project estimates, the provisions are based
masonry for: on the District/State schedule of rates duly modified
S y tor: for extra leads and lifts. The River Valiey Projects
—Apron are generally to be constructed in the out of way
—Floor blocks : places. No standard or schedul_e of rate of a District/
—Fnd sills and chute block ) State can therefore b; applied for working out the
—Training wells : provisions under various items of work. Thus the
practice of applying District or State schedule of

(@) Outlets - rates shgdl be avoided as firstly the project rates

. ] bave thpl( own structure different from normal work

(i) Excavation i.e. bclluldmgs, roads, irrigation maintenance etc., and

o secondly the schedule of rate in the area may not

(i Cement concr ?te ‘have been updated and the escalation to be'considered
—Tn foundations for updating the rates may pose a problem. It is
—For conduit bottom slabs, walls and top therefore, essential that the item rates shall be based

slab or arch, cut-off, collars, etc. on the detailed analysis prepared for principle items

L . ) of work, keeping in view the local conditions for the
For hoist tower walls, beams, floor slabs purposes of estimation. The analysis of rates worked

etc P
. out for the major items of i
—For blockouts gu estim:te. jor items of work shall be enclosed with



The aciual rates obtained Tor the major ttems of
work at the project constructed In the nearby areas
could also be used with advantage with neceesary
modification while framing the estimate. It shall
however be ensured and justified that the working site
conditions at the two projects are similar and it so,
the rates can he modified keeping in view the difference
in lead, lift and cscalation wherever necessary for
adopting the rates for the new project. The name ol
the project from which the actual rates are taken
and the year in which these rates were realised shall
be specified.

Lumpsum provision for other items of work shall
be avoided as far as possible and efforts shall be made
to assess such items by working out in detail to the
maximum possible extent. The cost of some of such
items duly modified, if required, can be based on the
experience of nearby works.

For working out the use rates of machinery the
norms for life, depreciation, repair provision etc.
shall be taken as given in the ‘Guide-book on transfer
of used equipment May, 1975’ issued by the Central
Water Commission, New Delhi. This guide-book
is based on the recommendation made by the ‘Select
Group’ constituted to examine the report of the se-
cond Construction Plant and Machinery Committee
approved by the erstwhile Ministry of Irrigation and

Power.

Mention shall also be made regarding communi-
cation facilities available, terrain through which the
roads are passing (hilly, plain etc.), type of road

. (black top, water bound macadum, murum, katcha
etc.) .

Contingencies and workcharged establishment
shall be provided at 5 per cent of the cost of all items
excluding lumpsum items. Similar provisions for
contingencies shall be made under other sub-heads
concerning works pertaining to canals, canal structures,
buildings, power house, navigation, communica-
tions etc. where the - estimates/sub-estimates are

based on the basis of .item rates-and quantities of . -

works to be executed.

For excavated materials to be used @11 the body of
the structure, separate item rate excluding the cost of
excavation shall be worked out and provided.

3.16.3.4 D — Regulators

3.16.3.5 E — Falls
3.16.3.6 F —Cross Drainage Works

3.16.3.7 G — Bridges
3.16.3.8 H —Escapes

Note:—The following points shall be considered '

while framing the estimates for canal structures
(mentioned above)

Where there is a big range in the discharging
capacity of the structures typical structures of diffe-
rent capacity two or more in number shall be analy-
sed to form the basis of provision for each type of

structure.
OR
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The provision shall ve made on the basis of actual
cost of structures constructed on similar project(s)
by applving premium to update the cost, It shall he
ensured and justified that the piojects considere d are
cimilar in nature.

 The basis for premium applied shall be indicated.
The reference to the project where such costs were
realised and the vear of work shall also be indicated.

OR

The provision shall be made on the basis of cost
curves updated based on the quantities of differ-
ent items of work of old similar structures and apply-
ing current item rates (analysed).

The analysis of rates for major items of work
shall be in line with procedure discussed under C—
works and finished.

The sub-estimates for the structure analysed/
prepared on the basis of modifications of tendered
rates/analysis of rates shall be appended.

3.16.3.9 Navigation Works
Important items to be considered

(a) Excavation of inter-connecting bye-pass,
channels etc.

(b) Construction of structures
(i) Wharfs
(ii) Quays
(iii) Jetties - o
(iv) Navigation locks
(v) Any other
(c) Dredging Operations
(i) Equipment for maintenance dredging
(ii) Other operations involved in dredging. .
The provision for (a) channels etc., (b) structures
shail be made in line with the procedure discussed
under D-Regulators etc. and L-Earthwork: The pro-

vision for () dredging operations shall be made in
consultation with the State Inland Water Authorities.

3.16.3.10 Power Plant/Appurtenances (Civil
Works) ’
Important items to be considered
(a) Intake structures
(i) Excavation
(ii) Foundation treatment

(iii) Cement concrete for foundation, piers
and abutments

Masonry/concrete for guide walls of
approach channel

Concrete for trash
raking arrangement

Gates with auxiliary equipment
Reinforcement steel

@iv)
)

rocks including
wi)

(vii)




iy Tannels tecluding cut and cover secuon)
(i) Cxcavation
Open cut
TJonnel including temporary supporis
tiry Rock bols ete.
{(iil) permanent supports.  ventilation
(ivy Drainage
{(v) Cement concrete for lining
(vi) Steel lining ‘
(vii) Drilling and grouting
(viii) Gates and ancillaries where required
(ix} Reinforcenent steel
(c) Power channel and Tail vace channel
(i) Excavation
(i) Embankment
(iii) Lining with cement concrete in bed and
sides with drainage pipes and valves
(iv) Pucca works
—Cross Drainage(s)
—Escape(s)
-—Bridge(s)
—Meter flume
—Balancing tank
(d) Surge shaft
(i) Excavation
(ii) Cement concrete lining
(iii) Drilling and grouting
(iv) Miscellaneous items such as masonry,
griniting, steel lining ladder, bolts, etc.
(v) Reinforcement steel
(e) Penstock
(i) Excavation
(ii) Cement concrcte for
~——Bed
-—Anchor blocks
—Intermediate
(iii) Steel pipes for
—Straight rings
—-Reducers
—Bends
-—Wyc-pieces
—Penstock valves
(f) Power House
(i) Excavation
(ii} Congcrete for foundation, sub-structure
super structure and supports for tur-
bines and generalors
(iii) Masonry/concrete for super-structure,
and other nccessary items for building
work

supports

(iv) Scroll casing

3 Trrigation/80—10

() Dralt tuhe hinmg
tvi) Bulkhead  pates. crime and  hoisting
cqupment
(vih) Power-house erane
{viii) Misceltaneons items such as aunchor
bolts; griting cle.

Note: The provision shall be made in line with
the procedure discussed under C-Works and analysis
of rates for major items of work shall be furnished.,

3.16.3.11 K-~ Buildings
Dmportant items to be considered
(@) Residential buildings
Buildings for the various categorics of the
staff
(b) Non-residential buildings
(i) Oflice'buildings
(ii) Testing laboratories ,
(iii) Rest houses and Ficld hostels
(iv) Workshops
(v) Stores
(vi) Sheds
(vii) Other Service Buildings
—Hospitals/dispensaries
—Welfare Centres
—Police Station
-—Schools
—Post Offices, Telegraphs and Tele-
phone offices
—Community Centre
—Generating House or sub-stations
—~Canteens
—Co-operative stores and markets
—Bus Stops
—Other public utility services bank and
treasury

(¢) Provision for other itens
(i) Land development
(ii) Colony Rouds
(iif) Fencing
(iv) Service connections for Water Supply,
Sanitation, Electrification etc.

(v) Lawns and gardens

NotE : The buildings. both residential (including
workcharged stafl) and non-residential shall be
divided in two catcgories i.e.. permanent and semi-
permancnt/temporary. Permanent buildings shall be
provided on the basis of post construction/mainte-
nance requirement of the project. The provision fo
the various categories of building <hall be made
on the basis of plinth area and prevailing market
rate per unit area of the different categories which
shall be indicated in the estimate.
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While planning temporary buildings, the scope of
their use after the project shall be considered in con-
sultation with the other departments of the State
especiatly Industries Department and the extra cost
if any, on the account shall be clearly spelt out. The
proposal for the disposal of such buildings shall be
discussed.

It 15 for guidance that the provision under this
sub-hcad ts normally made at 3-5 percent of 1-Works.
Exceptionally higher/lower provisions shall be jus-
tified. ,

15 percent of the cost of temporary/semi perma-
nent building is shown under V-Receipts and Re-
coveries (Ttem 3.16.7)

3.16.3.12 L-Earthwork
Important items to be considered
(a) Excavation
(b) Embankment from
6} Excavated materia!
(il) Borrow areas
(¢) Lining
(d) Pitching
(¢) Miscellaneous items, such as construction

of drains inspection and service road/path
etc.

NortEe : The provision under this sub-head shall
cover main/branch canal(s). The provision shall be
based on detailed surveys of main/branch canal(s).

The analysis of rates for major items of work shall
be furnished indicating lead/lift involved and shall
be in line with the procedure indicated under C-
WorkSe

3.16.3.13 M—Plantation

The cost depends upon the plantation pro-
gramme including Gardens etc. required for beau-
tification as considered necessary downstream of
Dam and appurtenances around power house and
other important structures.

For headworks, the provision shall be made
on lump sum basis keeping in view the experience
of other projects. For main/branch canal(s), the
provision shall be made on the basis of per km rate
of plantation for the total length of the canal(s) etc.

3.16.3.14 N—Tanks and Reservoirs
Important items to be considered
(a) Barthwork
(i) Excavation
(ii) Filling
(b) Repair of the spillway portion
* (¢) Repair of outlets
(d) Repair of the channels
(e) Any other work

This sub-head shall cover remodelling of the
Tank(s) Reservoir(s) in the project area considered
beneficial/economical for angmentation of the irri-
gation supplics. All items of work considered nece-
ssary for remodelling shall be provided.

The procedure for analysing the item rates
shall be in line with that deseribed under C-Works.
3.16.3.15 O—Miscellancous
Important items to be considered
(a) Capital cost of
(i) Electrification
(i) Water supply, purification and distri-
bution.

(iii) Sewage Disposal and storm
drainage works

(iv) Fire Fighting Equipment

(v) Telephone, Telegraph, Post Offices and
Wirclessh

(vi) Medical equipment for hospital/dis-
pensary(s) etc.

water

(vii) Any other such as fountains, recrea-
tion facilities, special lighting arran-
gements for beautification of areas in
the project

(b) Maintenance and service
(i) Electrification

(ii) Water supply, purification and distri-
bution works

(iii) Sewage disposal and storm water dra-
inage works

(iv) Recreation
(v) Medical Assistance

(vi) Post Office, telephone and telegraph
office

(vii) Security arrangements
(viii) Fire fighting equipment
(ix) Inspection vehicles
(x) Transport for labour and staff
(xi) School bus
(xii) Ambulance
(xiii) Pay van
(c) Other items
(i) Visits of dignitaries
(i) Technical record, photographic record
(iii) Tnaugural ceremonies
(iv) Compensation to workmen

(v) Boundary pillars and stones, distance
marks and bench marks

(vi) Power supply
(vii) Anti-malaria measures
(viif) Model and exhibits



{ix) Testing laboratory and exhibits
(x) Publicity and information centres
(x1) Subsidy for school bus
(xii) Publications, Pamphlets
{xiti) Running ol transit campsfrest sheds
guest  houses/Inspection  bungalow
(xiv) Training of Enginecrs
(xv) Canteen facilities
(xvi) Co-operative stores
(xvil) Library facilities
(xviit) Time keeping cabin
(xix) Wircless communication system
(xx) Providing flood warning system
(xxi) Retrenchment compensation
(xxii) Seisnwological observation
(xxiii) Police station
(xxiv) Community Centre
(xxv) Photographic and cinematographic
equipment establishment and running/
maintenance charges
(xxvi) Creches :
(xxvii) Railway Siding
(xxviii) Writing of completion report and
history of project.
Note : The above list is illustrative and not ex-
haustive. Provision shall be made for all the items,
which are relevant to the project.

The totel provision under this sub-head is gene-
rally of the order of 4 per cent of 1-Works. It is how-
ever, not unsual to have provisions working out to
more than 4 percent also. Provision in excess of 4
persons shall be justified. The R & M Inspection/
Transport Vehicle (Ref. 3.16.3.15—b items-viii-xiit)
hall be provided on per vehicle per year basis.

Credit on account of resale of electric installations,
water supply fittings etc. after completion of the
project if anticipated shall be shown under item
3.16.3.17-V Receipts & Recoveries.

3.16.3.16 P Maintenance

The usual norm for provision under this sub-
head is 1 percent of the cost of I—Works less
A—preliminary, B—Land and Q—Special T & P,
and covers maintenance of all works during the
construction period.

3.16.3.17 Q—Special T & P
Important items to be considered
(2) Drilling and grouting equipment
(i) Compressed air distribution system
(ii) Diamond drills
(ifi) Core drilling machine with prime mover
(iv) Wagon drills
(v) Jack hammers
(vi) Pavement breakers

(vii) Grouting equipment like grout mixers,
pumps, ctc.
(b) Transport Equipment
(1) Trucks of 3 to 20 tonne capacity

(1) Motorized tanker (3636 to 9090 litre
capacity)

(iif) Tratlers

(iv) Pheumatic tyred tractors

(v) Railway locomotive and rolling stock
(vi) Jeeps, cars

(vii) Station wagons and pickups
(viii) Ambulances

(ix) Buses

(c) Water Supply Works and Dewatering Arr-
angements :

(d) Electrical Equipment
(i) Generators
(i) Motors
(iii) Flood lights
(e) Compaction Equipment
(i) Road rollers (8 to 12 tonne)
(ii) Sheep foot rollers
(iii) Pheumatic tyred rollers (20 to 50 tonnes)
(iv) Vibratory rollers

(fY Construction Plant
(i) Crushers, classifiers

(if) Washing and cleaning plants for aggre-
gates

(iii) Batching plants

(iv) Refrigerating plants

(v) Screening plants

(vi) Reclaiming plants
(vii) Belt conveyor
(viii) Cranes, wagons, cement silos and cement

pumping plant

(ix) Surkhi/pozzolana manufacturing. plant
(x) Concrete mixer

(xi) Mortar mills

(xii) Portable vibrators (Pheumatic, diesel,
petrol, etc.)

(xiii) Tram lines and related equipment

() Earth Moving Equipment
(i) Shovels and draglines
(ii) Scrapers (moterizes and tractof drawn)

(iii) Overhead and crawler front-end loaders
(tyred and tractor type)

(iv) Crawler tractors, dozers and rippers
(v) Wheeled tractors, dozers and rippers



(vi) Motor graders
(vii) Carriers, such as bottom dumpers, rear
dumpers and side dumpers
(viil) Belt loaders, elevating grader
(ix) Tippers trucks
(x) Trenchers
(xi) Wheeled excavators
(xii) Dredging equipment
(h) Miscellaneous Equipment
(1) Hoists
. (i) Pulley block, lifting tackle, gantries
(1i1) Winches
(iv) Mobile cranes
(v) Other lifting machines
(i) Workshop and ancillary equipment
(1) Foundary Shop
(i) Smithy Shop
(iii) Machine shop
(iv) Structural shop
(v) Welding shop
(vi) Fitting and assembling shop
(vii) Tyre retreading shop
(viii) Carpentry shop
(ix) Paint shop
(x) Millwright shop
(xi) Galvanizing shop
(xiD) Field repair shops. such as carrier repair
shop, tractor shop, auto shop, pipes and

pumping shop and drill and bit repair
shop

Nott —The capital cost of the equipment shall
depend upon type and quantity of machinery (worked
out on the basis of quantum of work contemplated to
be carried out by machinery). For an economically
planued project, the machinery shall generally
be so planned that it spends 75~percent of its life at
projecti.c., 75 pereent of its cost is recovered from the
works as bourly usc rates. The provision under this
head therefore shall be 25 percent of the capital cost
of the Special T&P and 75 percent of this provision
(25 percent) shall be shown under V—Receipt and
Recoverics towards resale/transfer value. Loss of
the project on this account_is not expected to be more
than 10 percent of the capital (purchase) cost.

For highly specialised Capital Intensive Equipment
like Aerial Cableways, Moles, etc. which cannot be
planned on the criteria under para above theanticipated
cost chargeable to the sub-head C-Works shall b
calculated and the residual value shall be shown under
V—Receipt and Recoveries. Justification shall te
furnished for calculating the charges debitable to
ub-hcad C-Works.

For inspection, transport (other than required for
material (ransportation) cte. vehicles 100 percent of
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the capital cost shall be provided under this head.
20 percent of the value shall be considered as resale,
transfer value of the vehicle(s) and shown under Ve
Receipts and Recoveries.

Higher/lower provisions  for specinl T&P other
than specified above shall be justified.

No provision shall be made for the items normally
covered under HI T&P i.c.. lurniture for office, Camp
equipage Surveys and  Mathematical cquipment
and any other instrument ete.

_No provision shall be made for spares as they are
directty covered under the hourly rate chargeable to
the items of work.

All the equipment required inclusive of capital
intensive equipment shall be provided on the basis of
the latest rates including transport cost and other
(insurance taxes ete.) and initial requircment of funds
worked out but the provision for this sub-hcad shall
be worked out as under

Capital cost of Special T&P -- P

(cther than specialised capital

intensive equipment) -

Cost recoverable as houtly use — 0,75 P

rate (debitable to works)

Capital cost of inspection/ — Q

transport vehicles

Capital cost of specialised Co-  — R

pital Intensive Equipment

Cost recoverable as hourly use — Ra

rate (debitable to works)

Provision to be made under the — 0.25 P--Q--

sub-head Q—Special T&P Ra
Recoveries to be shown under — 0.75 (0.25 P)

V-Receipt and Recoveries

+-(R-Ra)+
(Ttem 3.16.7) 0.2Q
3.16.3 18 R—Communications
Important items to be considered

(a) Construction of the main approach road
to dam site

Construction of quarry roads
Construction of temporary roads in the
works area

Construction of temporary or permancnt
river crossing

Railways, bridges, connecting roads, water-
ways and air strips/halipad

(¢)

The cost for cach type of road shall be provided
on the basis of caleulated a road length and ratc
per km. Major items on this account shali be supported
by sub-estimates .

For road bridees the provision shall be made in
line with the canal struciures

FFor railway siding and railway bridges the provision
shall be made in consaliation with the Ralway Auvtho-
Hiies



For provision of ate sivip/hadipad, Chvil Aviation
Auihorities shall be corsulicd

Tor provision of wiater-wovs Stete Inlond Water
Authority shall be consulted

306219 S—Power Plant and Eleetricel Sysiem
This sub-head shall cover the provision required

for the cquipment for Power Plant Switehyard ere.
and other items connectea with the mstallanion

The provision 1o be readistic shall be based on
the latest market rates and year for which the rates are
applicable <hall be indieated |

3.16.3.20 T—Water Supply Warks

This item shadl cover works requivea for deliver-
ing water 1o a point beyoud which the sunply system
will be taken over by the Public Health Department.
This shall normally consist of water conductor system
and pucca structures on open channels.
ston for various items of work shall be made in line
with the procedure discussed under various sub-heads
i.c. C-Works D-Regulators ete. L-Farthwork etc.

3.16.3.21 U—Distrtbutaries, and Sub-
miners

Minors

Cost shall be indicated on the basis ol vate per
hectare of CCA for distributaries, miners ele.  For
the estimates 1o be realistic, the rates shzll be based
on a detailed sub-estimate for a typical bleck ol com-
mand area of size of about 10 percent of the CCA
after detalled contour surveys.

3.16.3.22 V—Walter Course/fickl channels

The provision for water courses/field channels
serving upto 5 to 8 ha block the block of about 40 ha
is indicated on the basis of rate per hectare of CCA.
The rates per hectare shall be arrived ai on the basis
of a sub-cstimate of a representalive sample area
surveyed to cover about 10 per cent of the Culturable
Command Area.

3.16.3.23 W—-Drainage
Provision for drainaze ‘n the command area
shall also he indicated on basiz of rate per hectare of
CCA. The rates per hectare shall be arrived at on

the basis of sub-estimates of = representative sample

area surveyed to cover about 10 percent of the cul-
turable Command Area.

3.16.3.24 X—Environment and Ecology

Important ftems to be considered

(a) Compensatory afforestetion (To be imple-
meited by foresi department)

(b} Measure in construction ares (@ minimise
land erovion. stugnation of water and
health hazard.

(¢) Removal of trees meluding siumps and
roots {depth to be specified) before reser-
voir is filled.

(d) Contro! of aquatic weeds i submerged
arcas 1o provide tmiproved habjaie for
aquatic % (fisheries depratment)

The provi- -
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(¢} Measures 1o savage/rehabilitate any rare
or endangered species of fora and fauna
found in the affected aren (Zoological
survey of Tndia wield Life Department and
Botanical Survey of India.)

(1Y Measures to salvage monuments from in-
undation and their relocation (Archacolo-

gical Department.)

(g) Enforcement of anti-poaching faws (forest
department) in and the construction area
during the conrtiuction.

(I} Measures to prevent lorest firesfover grazing
ol arcas ete. (forest department) m  and
near the construction area during the
constructiorn.

(i} Establishment of fuel depots ctc. to meet
fuel requirements of labour force 10 prevent
in discriminate felling of trecs.

(k) Public health measures to control spread
of water and soil borne disceses (health
department).

Notiz:—Provision shall be made in consultation
with the departments indicated in brackets.

3.16.3.25 Losses on Siock anc Unforcseen.

L is for guidance that the provision under the
said sub-head is generally made at 9.25 percent of
the cost of I-works less A-Preliminary B- Land and
Q-Special T & P.

3.16.4.11 Establishment

[n case of works let out on contract, the provi-
sion for establishment including leave and pensionary
charges is generally of the order of 8 to 10 percent for
concentrated works and 10 percentto 12 percent for
scattered works like canals.

For woiks 10 be executed departmeniclly the
provisions could be higher than those given above
say upto 15 percent.

Since land acquisition staff’ is separately pro-
vided under the sub-head B-Land. the percentage pro-
vision for II-Establishment shall be consideied on the
cost of I-Works less B-Land.

316511—T&P

The provision here, as distinct from that under
Q-Special T & P is meant to cover survey instruments,
camp equipment, office equipment-and other small
tools. T shall generally be provided &t 1 percent of
the cost of I-works.

3.16.6 IV—Suspense

Provision made shall be justified.

Nore:—The net provision under this minor head
will be ‘Nil"as allthe outstanding suspense accounts
are expected to be cleared by adjustment to appro-
priate heads on completion of the project.

3.16.7 V—Receipts & Recoveries on Capital
Account.



Under this head estimated recoveries by way of
resade or transfer of temporary buildings and special
T & P shall be accounted for.  Miscellancous receipts
likely from rent charges of buildings, electricity charges
ete. shall also be accounted for under this head.

The recoveries on account of temporary build-
ings may generally be taken at 15 percent of the cost
unless a higher recovery is  anticipated due 1o some
special reason (such as tubelar construction, vicinity
to an industrial undertaking etec.) Such special
reasons shall be indicated in the Report. The
recoveries on account of Special T & P shall be indi-
cated as explained in item 3.16.3.17 Ciedit on account
of resale of electrical installations, water supply fittings
ctc. after exccution of the project if anticipated, shall
also be shown.

3.16.8—Indirect charges.

The provision for these shall be made for two
items as under.

3.16.8.1 Audit & Accounts Chaiges.

This is generally taken at 1 peicent of the cost
of I-works.

3.16.8.2 Abatement of land Revenue.

) The provision for this is generally made at
either 5 percent of the land cost or 20 times the annual
revenue lost.

3.17 REV ENUES

The following points and additional points, if any,
shall be discussed under this chapter :

Where information if asked in a tabular form, it
shall be followed by the discussion of the tabulated
data.

3.17.1 Yearly programme of development w.r.t.
date of starting of construction of the project.
Year

I I IIT IV V VI

(a) Irrigation (ha)
(b) Power (M kwh)
(c) Water supply (Mld)

(d) Navigation
(3) Cargo capacity
(Tonne)
(i) Passenger capacity
(No)

{e) Any other
3.17.2 Sources of revenue.

3.17.2.1 Water rates-irrigation cess—betterment
levy-—pisciculture-sale of fishing rights etc.

3.17.2.2 Auction of ferry services—lease from
galper (inundated) lands—auction of fruit bearing
trees along canals—lease of land for shops in colony
area—navigation permits etc.

3.17.2.3 Power rate
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3.17.2.4 Navigation—Cargo rates, passenger rates

3.17.2.5 Other sources

3.17.2.6 Basis for levy of various rates for above
items and comparison with existing rates and concur-
rence from the concerned department.

3.17.3 Concession in waler rates (irrigation) Cargo
and passenger rates ete. (navigation) as incentives
during first few years of introduction of irrigation and
navigation.

3.17.4 Administrative charges for supply of water
and collection of revenues etc.

3.17.5 If the area to be irrigated is prone to scar-
city, the expenditure normatly incurred to redress the
effect of scarcity (give figures for the last ten years or
$0) shall be indicated.

3.17.6 Year in which revenue would start accruing
from various sources counting from the first year of
construction, indicating the sum at charge of the pro-
ject with the normal rate of interest (the rate of interest
assumed to be indicated).

3.17.7 Total income from the various sources indi-
cated, 3.17.2.

3.17.8 Details of staff proposed for collection of
revenues and its basis.

3.17.9 Net revenue expected from different com-
ponents of project.
3.17.10 Productivity of the project in terms of per-
centage financial return at
(2) 10 Year after completion.
(b) Full development.
(c) Where betterment levy proposed is antici-
pated to be realised.

3.17.11 Justification for sponsoring an unproductive

project with concurrence of the finance department

3.18 BENEFIT—COST RATIO AND FINANCIAL
RETURN

This chapter shall contain details in respect of the

assessment of Benefit-Cost Ratio(s) and Financial
Return(s) of the Irrigation and Multi-purpose Projects.

NOTE—The Guidelines given below are based on the
recommendations of the following :

—Study Group set up by the Planning Commis-
sion in 1958.

—Committee of Direqtions, for evaluati.on
of benefits of Irrigation Projects, of the Planning
Commission.

—Planning Commission repori—ocriteria for
appraising Feasibility of Irrigation Projects 1965.

__Third conference of the State Ministers of
Irrigation held in November, 1977.

_ Views of this Working Group on Command
Area Development cost.



The sugpested procedure shail be followed (il
such time the revised instructions are issued by the
Planning Commission,

3.18.1 Trrigation Projects.
3.18.1.1 Estimation of annual bencfits.
Annual Benefits shall be computed as under :

(a) Agriculture production in the area to be
irrigated under pre-project conditions.

(b) Agriculture production in the area after
completion of the Irrigation Projects.

Norte :—Yield/ha and the prices to be used for con-
verting the benefits into monetary terms shall be
obtained from the State Department of Agriculture.
The Department of Agriculture shall also furnish the
basis for recommending the cropwise yields/ha under
pre and post project conditions and prices to be used.

3.18.1.2 Estimation of annual cost
Annual cost shall consist of the following :

(a) Interest at the rate of 10 percent on the
estimated cost of the project including the
cost of land development

Note :—The cost of Jand development normally
ranges between Rs. 1000-3000 per ha depending upon
the quantum of OFD Works involved. The pro-
visions made shall be justified.

(b) Operation and maintenance cost at Rs. 50
per ha. of the Gross Irrigated Area or cul-
turable Command Area, whichever is more.

(c) Depreciation of the project based on the
assumed life of the project e.g. 1 per cent
of the total cost (excluding land development)
for 100 years life of the project.

(d) Maintenance of the Headworks at [ per
‘cent of its cost.

. {e) For lift canal :

(i) Depreciation of the pumping system
and rising mains at 8.33 percent of
its cost.

(ii) Chargesfor power at prevailing rates

3.18.1.3 Benefit Cost Ratio & financial return
B.C. Ratio=Annual Benefits/Annual Cost, Typical
B.C. Ratio calculations of an Irrigation Project are
given in Annexure-7 and proformae for financial
return statement is given in Annexure-8.

3.18.2 Multipurpose Projects
3.18.2.1 Allocat_ion of cost

The allocated cost for each component of the
Multipurpose Project shall be worked as per IS 7560-
1974. The cost of other components like water
supply, road/railway bridge over the beadworks
shall be shared by the concerned departments on
mutually agreed basis.

3.18.2.2 B.C. Ratio and financial return for Irri-
gationcomponentof the Multipurpose Project
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The .B.C, Ratio and financial return statements
for the Trrigation component of the Project shall be
prepared as per item 3.18.1 above,

3.18.2.3 Financial Return for Power component
of Multipurpose Project

- ™ . ;

The Financial Return statements shall be pre-
parcd for the power component of the project as per
proforma given in Annexure-5.

3.18.2.4 B.C. Ratio for flood control component
of the Project. :
(a) Estimation of annual benefits
Annual benefits shall be computed as under -
(i) Average annual damage computed.

Note :—This shall be hased on at least last 10 years
data.

(i) Average annual damage anticipated
after the completion of the project.
(iii) Net benefits (i—ii)
(b) Estimation of annual cost
Annual cost shall consist of the following :

(i) Interest at the rate of 10 per cent on
the allocated cost of the dam and esti-
mated cost of the flood embankment.

(i) Depreciation of the dam based on the
assumed life of the project e.g. 1 per cent
of the allocated cost of the dam for
100 years life of the project.

(iii) Maintenance of the dam at 1
of its allocated cost.

(iv) Depreciation of the flood embankment
based on the assumed life e.g. 2 per cent
for 50 years life.

(v} Maintenance cost of the flood embank-
ment at 4 per cent,

(¢) B.C. Ratio = Annual Benefits/Annual costs
For sample proforma refer Annexure-9.

percent

3.18.3 Benefits other than \those considered in the
B.C. ratio and financial ai return.

3.19 ENVIRONMENTAL AND ECOLOGICA
ASPECTS OF THE PROJECT .

Following aspectsof environment and ecology of
the project shall be considered while preparing this
chapter (on the lines suggested by the Depti. of Science
& Technology)

Site Selection

Major environmental and ecological components
tlllaé need to be kept in view during site selection in-
clude :

. Immediate and long term impact on population
in the surrounding human scitlements, both in the
inundated and surrounded areas.

. Impact on flora and fauna (plant life) in the vi-
cinity,



Impact on nattonal parks and sanctwaries - -hoth
existing and potential

Impact on wild life (including birds) breeding
arca/feeding arca/migration route

Tmpact on sites and monuments  of historical.
cultural and religious significance

Impact on forests. agriculture, fishery and re-
creation ctc.
already
surveys

Requisite data for impact assessment, if not
available, may be generated through field
such as

Census of flora and fauna in submergence area,
particularly rare and ecndangered specics.

Census of animal population and available graz-
ing areas

Land-use pattern in the area with details of extent
and type of forest in catchment and submergence
areas

Pre-impoundment survey of fish habitat and nu-
trients levels

Ground water levels, quality and existing water
use pattern

Mineral resources including injurious minerals
in the impoundment

Living conditions of affected tribals/aboriginals
etc.

Physical aspects

The impoundment will create altered surface water
patterns that may have for reaching impact on under-
ground acquifers and their iecharge. Majos aspects
to be considered include;

Land slides periphery of the reservoir si‘tation
or sedimentation expected in the reservoir Identi-
fication of critical area of erosion and methods
of possible freatment."

Ground recharge or other ground water changes

Expected water quality (salinity ) changes over
time and their effect on riverine eco-system both
in impoundment and downstream

Land use patterns and practices in_the vicinity
of waterspread that’would affect acquatic vegetation
growth patterns

Potential seismic impact of reservoir loading

Favourable aspects of impoundment on project
area.

Resource linkages aspects

Creation of an impoundment cause considerable
disruption and results inevitably in the adoption of
alternative land uses. Careful evaluation of the impact
should be undertaken of factors as :

Resource trade-off, such as less of optional land
uses due to impoundment, mineral deposit less,
loss of forest reserves etc. monuments mundated,
recreational faciliites lost, dislocation of existing
settlements because of submergence etc.
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Compathility of sFan’s prosence and opention,
icluding the bmpouadment, with present or planned
development of the yepion

Fect on resident and mierating fish and ather
acquatic lile and assessment of new fihing poten-
ta

Likely fncrease in preduction
Socio-culteral aspects

Since, relocation may  stram‘disrupt the  social
fabric of the affected population.  effarts should be
directed towards enhancing the'r quality of life and
preserving, 10 the extent possible, the special character-
istics ol their Iie-stvle.

Population relocation requirements in inunda-
ted ay well as watershed areas. This  aspects has
special bearing on the relocation of Tribals and
Advasis. etc.

Rosettlement arca planning for housing and other
amenities ol community lile (water supply sanila-
tion, schools, health services etc.) to bz provided
at resettlement sites.

Likely improvement in the life style of the area
benefited.

Public health aspects

New health problems or vector patterns that may
arise due to changes in water velocities. tempera-
ture. quality or other physical change faclors caused
by water impoundment

_ Adequate public health planning to create facili-
ties for migrant construction workers and
immigrant influx,

Possibility of disease aggravation or new public
health problems intrcduced due to changes in
population density and distribution should be
looked into.

The following data shall be collected to study the
above aspects of the environment and ecology of the
proiect. The source from where the data is to be collec-
ted and whose opinion is 10 be sought and incorpora-
ted within the project report aic listed below :

’

Notaticn Department

1 Forest Depariment

2 Indian Meteorological Department

3. State Fisheries Department

4 Zoological Survey of India

5 State Wild Life Department

6 State Health Department/State
Public Health Departiment

7 Botanical Survey of India

8 Geological Survey of India

NoTE :— For preparation of this Chapter, Depart-
ment of Science and Technology (Environmental
Cell) shall be consulted as and when required.



3101 Basic information
3.19.7.1 Existing land use in the catchment upto
the source of the river or 100 km upstream of the
structure whichever is less (ha)
(@) Agricultural land
(b) Forests
(i) Reservad
(it} Unreserved

(c) Barren land etc.

3.19.1.2 Submerged Area (ha)

(a) Cultivated land

(b) Forest

(c) Shrubs and fellow

(d) Wet lands

(e) Area under ponds and tanks etc.
() Other uses

(g) Total

3.19.1.3 Forests types in the catchment and sub-
merged area (types of trees, sporse or thickly popula-
ted and other details)

(i) Area proposed to be cleared for construc-
tion of roads, colonies and other uses of the
project.

3.19.1.4 Proposed period of construction

19.1.5 Labour

(a) Estimated strength (peak)
(i) Total
(ii) Skilled and semi skilled (separate)
(iil) Unskilled
(b) Availability of labour from the affected
area
(1) Total
(ity Skilled
(iif) Unskilled

3.19.1.6 Population density (per sq km)

(a) Catchment
(b) Submerged area
{c) Contmand

3.19.1.7 Villages  affected and population

displaced
(2) Number of villages
(b) Population
(a) Scheduled Caste
(b) Schedulea Tribe
(c) Others

(d) Occupation of the affected working
force
(i) Aegriculturists
(ii) Agricultural labour
(iii) Industrial labour

3 Iirigation/80—11
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(1v) Forest labow
(v) Artisans
{(vt) Any other
() Tand Owner
(1) Marginal farmers
(i1) Small farmers
(i) Medium farmers
(iv) Big farmers
3.19.1.8 Resettlement
(a) Details of rehabilitation committee, if any
(b) Existing status’ guidelines for rescttlement,
compensation cash and/or kind, if any
(c} Compensation proposed to be paid
(d) Resettlement plans of ousfees (number of
persons and families)
(i) In existing villages
(i1) At new village site and its distance
from the present habitation
(ii1) Plan of the new village

(iv) Facilities being provided (school, post
office, bank, -panchayat ghar, police
station, roads, drainage, water supply,
vocavional training etc.)

(e) Proposals to provide employment to oustees.

3.19.1.9 Details of development activity in the
affected area

(a) Drought-prone Area Programme

(b) Small Farmer Development Agency
(¢) Rural Development

(d) Tribal Development

(e) Other programmes.

3.19.1.10 Sedimentation of the reservoir
(a) Expected rate of siliation "

(b) Proposed/existing so1l conservation program-
mes/measures in the catchment

\¢) Problems of slips and slide on the periphery
of the reservoir and proposed remedial
measures.

3.19.1.11 Present flood situation in the comimand.
3.19.1.12 Wind rose diagram, wind speed (maxi-

mum average) direction (seasonal) etc. &t the head-
works site 2

2.19.1.13 Frequency of occurance of tornadoes,
cyclones, hurricane (maximum and minimum wind
velocity) 2
3.19.1.14 Ground water (command)
\a) Depth and seasonal variations (pre and post
monsoons)
(b) Quality-potable, fit for irrigation/industry
(¢) Present use
(i) Avea under irrigation
(ii) Extent of industrial use



{d) Interaction between the altered surface water
patterns and under ground water recharge
ete. (based on the experience of s.nular
projects)

3.19.2 Environmental status
3.19.2.1 Known sources of pellution

(a) Industry

(b) Thermal power House

{¢) Mining operation ete.

3.19.2.2 Industrial development in project area
(a) Present status

(b) Future plans (10 years)

3.19.2.3. Broad details of the aquatic life (fish,
crocodiles etc.) supported by the arca. If econo-
mically viable indicate the breeding grounds in the
river/tributary (s) area (s) coming under submer-
gence 3

3.19.2.4 Wild animals and birds

(a) Existance in the area

{b) Rare/dying species (number)

(¢) Breeding/feeding area(s)

(d) Migration routes

(e) Is the area a Potential wild life sanctuary

4 &5

3.19.2.5 Flora, fauna in the submerged area 5 & 7
(a) Broad details of the rare/dying species
(b) Number species

(c) Measures to salvage/rehabilitate

3.19.2.6 Tourism
(a) Is the area a tourist resort

(b) Broad details of religious, archeological
and recreational centre, wild life sanctuaries,
national parks/likely to be affected by
the project etc.

3.19.2.7 Broad details of endemic health prob-
lems due to soil and water borne diseases 6

3.19.3 Environmental impact

3.19.3.1 Proposals to develop the site to attract
tourism (recreation, water sport, picnic sites etc.)

3.19.3.2 Effect of the storage in flood mitigation

3.19.3.3 Changes in salinity of underground
water expected and remedies, if required

3.19.3.4 Expected Watérlogging problems and
remedies

3.19.3.5 Aquatic life

(a) Existance of migratory fish life and pro-
posals for fish ladder/lift, if any
(b

Proposals for fisheries development and
©

crocodile farming, if any

Loss in aquatic production up or down-
stream, if any
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3.19.3.6 Broad details of mines, mineral, commer-
cial timber and other natural resources coming under
submergence with estimated loss 1 &8

3.19.3.7 Broad details of injurious minerals
coming under submergence.

3.19.3.8 Effect of water body in enhancement
of water borne diseases 6

3.19.3.9 Broad details of likely growth of weeds
(sulvxr}m, wafer hya nith ete.) intermittent host (vec-
tors like smails, mosquitoes) and proposed remedial
measures 3&7

3.19.3.10 Effect of project on climatalogical
changes (temperature, humidity, wind and precipi-
tation including modification to micro and macro
climate) 2

3.19.3.11 Measures to prevent animal over grazin

and cultivation of fore-shore of reservoir to prevent
premature silting.

3.19.3.12 Likely impact of

19.3.1 reservoir loading
on seismicity

3.19.3.13 Likely impact of population pressure
on (during construction)

(a) Felling the trees for fire wood
(b) Forest fires

(c) Overgrazing leading to depletion of pasture
lands

(d) Visual pollution and damage to scenary

3.19.3.14 Arrangement made for

(a) Fuel requirement for the labour forcé
during construction period to prevent in-
discriminate felling of trees for fire wood
(fuel depots)
Compensatory afforestation

(c) Enforcing of antipeaching laws

(d) Central of Sediment and pollution
3.19.4 Proposals for observance and monitoring

of suggested safe guards and mitigative measures
etc. during and after construction of the project.

(&

3.20 FUTURE UTILISATION OF THE FACILI-
TIES CREATED (BUILDINGS)

A provision of 3 to 5% of I-works is normally
made in the estimate of River valley Project. Hiher
provisions depending upon the location of site, though
not common, have also been made in the estimates
and accepted. This investment in the housing sector
can be considered substantial. If proper care is
taken, it can meet the ever increasing need for accom.
modation to some extent.

Normally two categories of buildingsi.e. permanent
and semi-permanent/temporary are constructed at
the various activity centres of the River valley
project.  Generally the permanent buildings are
planned from the consideration of the requirement
for maintenance of the project after its completion.
The quantum of such buildings is substantially Jess
than the requirement of the buildings during the



peak construction period and to meet the peak re-
quirement, construction of semi-permanent/temp-
orary buildings is resorted. In case there is not much
use for the temporary/semi-permanent buildings,
after completion of the project, a recovery of 15% is
shown under the head V-Receipt and Recoveries
and the rest is considered as a loss to the project.

If the colonics are located near the railway stations,
or the state and National highways or in the pro-
ximity of the existing township etc. these can go a
long way in reducing the pressure on the development
areas.

Major users of these buildings could be the Govern-
ment, Industry, Educational Institutions, Department
of Tourism, Public etc. So while constructing such
Colonies the whole problem needs to be viewed from
the overall needs of development of the area. A
close coordination amongst the various development
agencies is, therefore, essential while planning such
colonies. .

While planning the buildings the requirement of
the other Government agencies which might be in-
terested in development of the area shall be kept in
view so as to decide upon the category of the buildings
to be constructed. The proposed layout of each
category/type may be discussed with the interested
parties to incorporate their requirements in the
design, if any, as far as possible.

Wherever it is not possible to dispose of the buildings
to the Government and other agencies due to the
remoteness of location of the project or some other
reasons the material used for construction shall
be such that it has maximum salvage value, Con-
struction material at such location like Tublar Trus-
ses, A.C. sheets or any otber local cheap construction
material having better salvage value could be cop-
sidered for construction of temporary/semi-perimanent
buildings to reduce the loss t> the project.

As a rule the buildings shall be transferred to the
Government and semi-Government bodies at the res-
idual value and wben required by the private agencies
the prices could be negotiated. The buildings could
also be disposed to the interested individuals
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inline  with the Government policies. The
following points and additional points, if any, re-
garding the disposal of the buildings shall be dis-
cussed under this chapter. )

3.20.1 Details of building to be constrieted 1o
meet the peak requirements of the project.

Details shall be furnished separately for each cate-
gory Le. permanent and semi-permanent/temproray
building with the basis for construction of cach cat-
cgory in respect of the following types of buildings:

(a) Offices, rest houses, hostels etc.
(b} Residential
(¢) sheds and

No‘rE:—{nfprmgtion shall be furnished for each
type of building indicating the plinth area of each
type and total.

stores etc.

3.20.2 Departmental requirement of buildings of
each category and type after completion of the pro-
Ject for the purpose of maintenance of the project.

3.20.3 Requirement of the surplus buildings by
the then agencies as a result of dialogue while plann-
ing the buildings and how their special requirements
have been taken into account at the planning stage
along with the phasing. -

3.204 Buildings likely to be rendered surplus
after taking into account item 3.20.1.b, categorywise
and typewise and phasing of availability of “such
accommodation after the peak requirement.

3.20.5 Proximity of the accommodation to the
Railway Station National/State Highway, Industrial
and other townships etc,

* 3.20.6 Important archeological and other places
of interest near the project Area, communication
routes with distances from the important places
and possibility/proposal for development of facili-
ties inclnding beautification of-the area to attract
tourist traffic by the concerned departments.

3.20.7 Details of recovery due to disposal of build-
ing with basis,



DETAILED PROJECT REPORT
SECTION-4
LIST OF DRAWINGS

1. Location map of the area showing location
of the headworks site, catchment area, submerged
area, command area, approach road to the dam site
roads in the project area (NH, SH, MDR, ODR
etc.) railway line, nearest railway station, neares.
airport, important places etc.

2. Hydrological map of the area showing the
headworks site, catchment area, submerged area,
command a ea, location of the IMD stations rain-
gauge stations, gauge, discharge and sediment sites,
considered in the project report, Isoihytels, etc.

3. Map showing area flooded under normal floods
and depth of flooding at important points (in case
of projects with flood component).

4. Condensed longitudinal section of the river
showing maximuin flood level, minimum water level
(before project) and btack water curve (upstream of
the headwork site after project).

5. Reservoir contour plan.

6. Elevation versus area and capacity curves be-
fore and after 50 years of sedimentation.

7. Stage discharge curve of the site nearest to
the headwnrks site and that water Rating curves.

8. Site contour plan and layout plan of the head-
works and appurtenant/auxiliary works.

9. Plan showing the location of the bore-holes
drilled and pits/drifts excavated site geology and bed
rock contours. (to be marked on the layout plan
of headworks).

10. Section along the axis of the headworks showing
MWL, FRL, DWL, LWL, log of the bore holes drilled
and pits/drifts excavated along the axis and log of the
other holes dnlled and pits/drifts excavated upstream
and downsiream (indicating the location).

1i. Plan showing the location of the borrow area
for different earth-fill materials, quarry site for rock
aggregate sand etc. layout of haul roads etc.

12. Cross-section of the earth/rockfill dam in the
depest section showing the zoning, cut-off, blanket,
grouting details etc.

13. Cross-section of the earth-rockfill dam showing
the details of instrumeatation.

14. Cross-section of the earth/rockfill dam showing
details of the outlets upstream well, bridge etc.
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15. .Cross-section of the masonry/conciete daia at
maximum height showing details of zoning gallery(s),
outlets, foundation drainage, grouting etc.

16. Cross-section of the concrete/masonry spillway
showing details of zoming, foundation treatment,
sluices gallery(s) ectc.

17. Cross-section of the masonry/concrete
showing details of instrumentation.

18." Contour plan showing 1ayout of the barage
weir, appurtenant/auxiliary works and location
of the tore holes drilled and pits excavated.

19. Cross-section along the axis of thc barrage/weir
ﬁclrcgulated showing FRL, MWL, log of the bore
oles. .

dam

20. Section along the axis of the barrage/weir and re-
gulator showing FRL, MWL. logging of the bore holes
drilled and pits excavated along the axis and log of the
other bore holes, pits etc. drilled/excavated upstream
ana downstream indicating the location.

21. Cross-section(s) through spillway under sluice
bay(s) fish ladder and regulator bay(s).
22. Layout of the power house from inlet to outlet.

23. L-section of the power generating system from
inlet to outlet.

24. Layout Plan of the power house and appurt-
enant works with contours.

25. Longitudinal section and cross-section of the
power house.

26. Map showing the general layout including
the headworks, water conductor syste;n power house,
step up sub-station, out-going transmission lines
ete.

27. Plan of the command area (scale 1:10,000 con-
tour interval .5 m) showing the alignment of the
canal(s), location of the cff-taking channel(s), area
commanded (CCA) by each off-taking channel, align-
ment of the off-taking channels, bed level, full supply
depth and discharge of the main canal at the oﬁ'—taﬁing
point and bed level, full sufply depth and discharge
of the off-taking channel.

28. Condensed L-section of the canal showing the
ground profile and logging of the auget / bore holes
drilled and pits excavated demarcating the strati-
fication based on the logging.



29. Condensed L-section of the canal(s), ground
profile fuil supply level, bed slopes, location of the
canal structures indicating the type of structure at
each location.

30. Typical cross-section of the canal in deep cutting
and deep filling upto 150 meters on either side of
the centre line of the canal showing naturzl ground
profile, bed level, bed width, side slopes, full supply
depth berms, inspection path, drainage arrangement,
lining free board etc.

31. Contour and layout plan L-section and cross-
section of major canal structures designed. The
location of the bore holes drilled and pits excavated
to be shown on the plan and logs of the pits and
bore holes on the sections.

32. Contour map of the sample area (surveyed for
estimation of distributaries, minors, sub-minors,
water courses drainage) showing the alignment of
the channels of the distribution and drainage systems.

33. Index map showing the navigable reach of the
river and canal system (existing and proposed) its
hinter land, location of the industries, minerals,
other resources, important industrial centres, towns
etc.
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34. Cross-section of the navigation log(s) provided
in the body of the headworks or site channel(s).

35. Sounding charts for navigation.

36. Condensed longitudinal section of the navig-
able waterway/canal showing the location of the
navigation structures.

37. Typical cross-sections of the navigable water-
way/canal.

38. Plan showing the course of river at least for
five years.

39. Plates showing the facilities of the current in
the various regions of the waterway during floods
and rainy season.

40. Route-wise traffic density chart indicating the
present day traffic and furture projections.

41. Bar charts showing the construction programme
and programme of development of benefits (irrigation,
power etc.)

Note:—All drawings shall be prepared to the scale
indicated in chapter 3.4.1. and annexure—1 unless
and otherwise stated.



Appendix-1
Appendix-2
Appendix-3

Appendix-4
Appendix 5

Appendix 6

SECTION 5
List of Appendices

Report on geology and seismicity of the project area, and site geology of major com-
ponents of the project including major canal structures. (Refer Chapter 3.4.2.).

Report on the foundation investigations of the major components of the project in-
cluding major canal structures. (Refer Chapter 3.4.3.).

Report on the material investigation for headworks and canal system (Refer
Chapter 3.4.4)).

Report on hydrology and water planning (Refer Chapter 3.5).

Report oa the design of major components of the project (Refer Chapter 3.6).
Estimates.

All appendices shall have the necessary supporting tables and drawings.



SI. Deseription
No.

ANNEXURE-—1

SURVYEYS : Extent, Secales, Contour intervals, ete. (Refer Chapter 3.4.1)

1. River Surveys
(a) L-Section

(b) X-Section

2. Reservoir

3. Dam and Dyke

4, Barrage/Weir

L-Section uptoyMWL +-5m or
to a point up to which the back
water effect is likely to extend
from the axis of the structure,
whichever is less. In case of
any headworks situated up-
stream within MWL -+-5m or
the far these point affected by
fack water L-Section to be
taken upto the headworks.

(ii) Downstream

10km from the axis of the 1:10000 1:100
structure or-upto nearest head-
work whichever is less.

(i) Upstream

X-Section @ 200m interval up- 1:2500 1:100
to MWL -5m or 1 km on either

side of the firm bank which-

ever is less and for a distance

of 2 km from the axis of the

structure and thereafter at one

km interval corresponding to

thedength of the L~Section.

(ii)) Down Stream

X-Section @ 200 m interval 1:2500 1:100
upto historical/observed HFL~

+1m on either side of firm

bank for a distance of 2 to 5

km from the axis of the struc-

ture depending upon the man-

dearing nature of the river.

(iii) Along the axis of the structure 1:2500 1:100

Contour Plan covering an area 1:2500 —
upto an q)evation of MWL -5m,

Grid plan with contours of the site 1:2500 —

covering the'area upto 250m up-
stream and 500m downstream
of the axis extending upto an
elevation of MWL --5m or more
depending upon the site con-.
ditions. (tail channel area shall
be adequately covered).

Grid plan with contours of the 1:2500 —

site covering an area upto 1 km
on either side of the firm
bank and  100m from
the upstream/down stream
tip of the guide bunds, parallel
to the ftow (tail channel area
shall be adequately covered)

Area to be covered/Extent of Scale Contour Remarks
Survays Interval
Horizontal  Vertical
3 4 5 6 7
(i) Upstream 1:10,000 1:100 —  Levelling at 50 m or less interval

along the fair weather deep
channel
Following items shall be indicated
on the I-Section
(i) Date of survey of the parti-
cular reach and water level
on that day
(ii) Deep pools and rapids, rock
outcrops etc.
(iii) Maximum Historical . observ-
ed HFL !

-do-

Levelling at 50m or less intervals.
Following items shall be shown
on the cross sections :
(a) Date of survey and water
level on that day
(b) Minimum  Water Level
(¢) Maximum historical/Observ-
ed HFL

(d) Rapids & Rock outcrops etc,

-do-

~do-

1 or2or 3m Contour interval for, slope less

0.5tolm

0.05 to Im

than 10° to horizontal— Im
or less, slope 10° to 30°—2m
and slope more than 30°—3m,

Contour intervals as per item 2
above. Block levelling to be
on 10m grid basis.

Block levelling on 50m or less
grid basis depending upon the
slope of the land.
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1 2 3 4 s t 7
5. Canal & Water Con- (i) l,~8cc|ion. . 1:2500 1:100 < Leselling  at 50m or less interval
duclor System (iiy Cross-section at S0m interval 1:2500 1:100 - -do-
(iiy Strip  Contour  Plan  cover 1:1500 0.5 Block feveling as per tem 4 above.

150m on ¢ither side of the cen-
tre line of the canal or depend-
ing upon the requirement
whichever is more,

6. Canal Structures (i) Grid plan with contours of 1:2500 0.5 Block levelling as per Ttem 4 above
the site to cover an area upto
300m on either side of the
centre line of the canal--100m
downstream of the point ot
exit of water and 100m up-
stream of the point of water

inlet.

(i) Cross-section of the drain 1:2500 1:100 —  Bed level/bank level and FSL ;
along the centre line of the of the canal and Max HFL |
canal. of drain to be indicated on

the cross-section.

(iii) Drainage surveys for up-
stream and downstream of
the centre line of the canal for
adequate length as required
for hydraulic calculations

For plan 1:10,000 Refer Ttem 1 also
Longitudinal and 1:2500 1:100 Refer Ttem 1 also
Cross-sections
7. Power House, Switch Contour plan of the site to cover 1:2500 — 0.50r1or Contour intervals as per Item 2
Yard Surge Shaft, full area of the component(s) 2or3m above. Block level as per Item
Tailrace etc. alternative layouts. 4 above,
8. Plant & Colony Contour Plan of required area 1:2500 — 0.5 Block levelling as per Item 4 above.
9, Tunnel & Adit (i) Contour plan of the area 1:2500 — lor2or3m Contour interval as per Item 2
covering the length of the -above
tunnel & 500 m on either side Block levelling as per Item 4
of the centre line of the tunnel/ above in case of ground sur-
adit including approach, veys.
portal and dump areas.
(ii) L-Section 1:2500 1:100 or Vertical scale depending upon
1:200 or steepness of the slope and drop.
1:500 or
1:1
10. Penstocks (i) Contour plan of the area 1:2500 — 1 or 2 or 3m Contour interval as per Item 2
covering the length of the struc- above.
tures and 150 m on either side Block levelling as per Item 4
of the centre line of penstocks, above. ?
(if) L-Section 1:2500 1:100 or Vertical scale depending upon
1:200 or steepness of the slope.
1:500 or .
1:1000
11, Command area sur- (i) Contour plan of the area 1:10,000 or 0.5m
vey including survey 1:15000 .
for drainage system. (a) Plains and Plateau OFD works 1:2500 0.150r Block levelling on 50m or less
grid basis. Contours interval
0.25 depending upon the steepness
of the country. Marshy land/
depressions, if any, to be shown
in the plan.
(b) Hilly Terrain OFD works 1:1250 or 0.25 or ~do-
1:625 0.50r
1m
12. Soil Conservation Plan of area subject to erosion, 1:10000 or — 10morless Depending upon the location of
Survey slides and slips 1:50000 the area

13. Geological Maps  Reservoir and river valley struc- Same as recommended under each item
tures (Dams, Barrage, Tunnel, above or otherwise stated in the text.
Power House, Penstocks import-
ant structures on canal and
water conductor system)
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14 Foundation In
vestigation Maps

15 Borrow Arca and
Quarries

16 Soil Surve!s

4 5 6 7

Gross Seclion

Plan

o

ections

w
<

Plan

1:2500 —  As specifi- Showing location of structures,

ed above boreholes, trialpits, drifts and
for the points where in situ tests were
correspond-  conducted etc,
ing struc-

ture.

1:2500 1:100 Showing logs of boreholes, trial-
pits, drifts ctc. and other
features of the foundation.

1:2500 — 0.5 or Location of different malterials of

Im construction pit/drill holes,

1:2500 1:100 — Showing profilc along the grid
lines upto  the depth ex-
plored.

1:10000 or

1:15000




ANNTX

JRTE 2

Location and Depth of Exploratory/Holes Drifts/Pits cte,

(Refer Chapter - 342, and 3,41

Struciure

Minimum Pattern of Drilling

Spacing of Deill Holes/ Pits/Drifis

Depth of Dreill Holes/Pits:Drifts

(a) Earth and rockfill dam

{b)y Masonry and concrete dam

(¢) Tunnels

(d) Barrage and Weirs

(€) Power House

(fy Major canal structures

(g) Canal and Water Conductor
system

Drill holes along the axis 150-m or less apart,
widt intermediate pits to delincate weak and
vulnerable strata with @ minimum number of
three to five holes in the gorge portion and
additional two on cach abutment parallel to
the flow.

Drift on cach abutment at about 60m clevation
interval with a minimum of one on cach abut-
ment.

Drill holes along the axis at 100m interval or less
apart to delineate weak and vulnerable sivata
with 2 minimum number of three (o five holes
in the gorge portion and additional (wo on
cach abutment parallel to the flow,

Drifts on cach abutment at about 60m cleva-
tion inferval, with a minimum of onc on cach
abutment.

Drill holes one at each of the porial and adit
sites and additional at least one every 1-5 km
interval depending upon the length of the
tunnel,

Drift, one cach at the portal and adit sites.

Drill holes along the axis, 150m or less apart
with intermediate pits to delineate weak and
vulnerable strata with a minimum of two
additional holes on each abutment parallel
to the flow.

Two to four or more drill holes and/or drifts
covering the area to satisfactorily portray the
geological condition and delineate weak and
vulnerable zones, if any.

Sufficient number of drill holes with a minimum
of threc (one on each bank and one in the bed)

Drill holes or pits 500 m or less apart to depict the
complete profiles details.

Depth equal to half the height of dam at the
elevation of the hole or Sm in the Iresh rock
(proved by the geophysical or any other
suitable method) whichever is less, About
two holes to be extended deep (equal (o the
maximum  height of the Dam in the absence
of rock at higher elevations), in the gorge
portion and one cach in abutments,

Drifts to be extended Sm in geologically sound
sirata for keying the dam in the absence of
rock.

10 m in fresh rock (proved by geophysical or
any other suitable method) About (wo holes
to be exiended deep (equal to the maximum
height of the Dam in the absence of rock of
higher clevation) in the gorge portion, and.
onc cach in abuiment.

10m in fresh rock (proved by geophysical or
any other suitable method).

Drill holes 5-10m below the tunnel grade of
maximum possible depth. .
Wherever it is not possible to drill along the
central line of the tunnel the holes can be

shifted.

The explorations shall be so planned as to
salisfactorily portray the geological structure
and tunneling conditions.

Drifts shall be extended upto 10m in fresh rock
or upto tunnel face.

Drill hole 1.5-2 times two maximum head of
water below the average foundation level or
5 m in the fresh rock whichever is less.

Rock to be proved by geophysical or any other
method.

Drill hole one (o two times the maximum
width of the structures or 5-10m in the fresh
rock (proved by geophysical or any other
method) whichever is less,

For underground power house the strata shall
be examined by the exnlorations, with ade-
quate number of drill holes,

If found feasible and necessary according to
the sitec conditions, one drift with cross cut
may be excavated at the roof level 10 prove
fresh rock conditions along the length and
bread(h of the cavity structure,

Twice the width of the foundation of the biggest
component of the structures below founda-
tion level.

Equal (o the full supply depth of canal or one

meter below the design bed level in rock which-
ever is less.

NoTE - 1.

1]

A minimum pattern of drilling holes and excavation of

; ] r gh pils and drifts has been suggested above. Additional holes shall be
drilled and pits/drifts excavated in consultation with the Geologist/Rescarch laboratory to bring out clearly the fauadation
and abutment characteristics especially the weak zones requiring special treatment.

Disturbed and/or undisturbed soil samples, foundation of rock samples, ctc. shall be collected and tested at an interval of

1.5 m depth or change of strata for laboratory tests. In situ permeability tests shall be carried ouCin the selected drill holes
in diflerent strata at different elevations. Other in situ (ests shear (esis ete. shall be carried out in the holes or other suit- -
able locations depending upon the natuie of the strata and design requirements.

3. The bearing capacity test and in situ testing of the foundz

ation level,

4, The plans and cross-seclions shall be prepared
be atrached with the appendix.
$. Thelogs of the holes/pits/drifts shall be prepa
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tion rock. shall be earvied out for item (b) (o (f) at average found-

e as indicated in Annexure-{ unless otherwise siated and shal]

967 and 44641967 (codes of practice)



ANNEXURL-~3

MATERIAL SURVEY

{Refer Chapter—-3.4.4)

As far as pogsible the sample for testing shall bz collected by
quatlified persons from the testing laboratory. Alternittively,
suflicient quantity of samples shall bz collected as per proce-
dure preseribed in 1S and in consulttion with the laboratory.

L. Soils

Pitsfauger holes (diameter 15 (o 30 cm) shall bz (aken in the
propos:d boirow darea on 30 1o 50 meter grid and representative
samples collected/tested for different types of  strita/soil {0
determine thzir propertics and delineate the soil zones.

The depth of ihz pits/augzr holes shall depend upon the avail-
ability of the sotls and economic exploitation.

Ths borrow arca shall bz located as near the dam site as
possible but at least at a distance 5-10 times the head (H) of
witeraway from the toe ot heal ofthe dam(for smalland
medium dams the distance shall not bz less than 10 ¥ and for
highdams not less than 5 H)

NoTE :—-Thz plan and scction showing the stratification of the
borrow area shall be included in the appendix.
The lead fer diffe;ent types of soils from the  sile(s)
of work for different borrow areas shall be includd
in the appendix.

2, Aggregate and rocks

Samples from the different  approved rock quarry(s) for
different type of rocks shall bz collected for laboratory tests.
Lead from thz site(s) of work of different quarry(s) shall be
mdicated. For assessment of quantities driil holes shall be
taken in consultation with geologist, if required.

3. Natural/crushed sand

Samples from the approved quarry/source shall bz collected
for Laboratory fests. The type te., naturaljcrushed sand
shall bz indicated clearly. The lead from the sources (o the
site(s) of work and quantity available shall bz indicated.

4. Bricks/Tiles

Samples shall bz collected from the proposed areis demar-
cated for preparation of bricks/tiles for laborittory tests 1o prove
the suitability of the soil. For preparation of Surkhito be used
for pozzolunic material representative samples of bricks shall
b2 collected and tested in the laborntory to prove the suilability.
The averag: lead from the site(s) of work shall be indicated.
5. Natural pozzolona

Samples shall bz collected from the quarry for laboratory
lest to prove its suitability.  The lead 1od gurntity available
shall bz indicated.
6. Lime Stone

Samples shall be collected for Jaboratory fests (0 prove its
suitability for manufacturc of cementjlime. The lead io the
proposcd site(s) of manufacture of cement/lime and quantity
available shall be indicated.
7. Cement

The source of cement and the distance from the nearest raif-
head to the site(s) of work shall be indicated.
8. Steel

 The sources/stockyard cte. and its distance from the work
site(s) shall be indicated.
9. Scarce material

The source of the scarce materials shall bz indicated.

10. Any other material

. Required dztails as indicated in the earlier items shalf pe
indjcated.
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CHAPTER 1

1.0 General climate and hydrology

This chapter shall provide sufficient information about
climate and general hydrology of the hydrologic region and also
provide specific information in respect of areas and reaches of
interest appropriate to ths plans of dsvelopment.

NortEe:—Various areasand reaches of interest from the hydrolo-
gic point of view considering different developmental
possibilities have bzen classified as Ei to E 13 as listed
in Enclosure-A.

1.1 General information about region (refer ES—Enclosure-A)

1.1.1 Topography—typzs of climate seasons—type of mon-
socn causing rainfall—general hydrologic regime of the rivers—
history of important historical storms and floods—geology—
existing development of surface and ground water.

The above details shall bz supported by the following maps
and fables :

(a) One or more smallindex maps of size 25 x 20 cm (? ppro-
ximately) showing the boundaries of all the areas and
reaches of interest for the various altermatives.

(b) Annuval normalrainfall map of , the region (scale 1 :
+1,000,000) s

(c) Tables or bar charts showing monthly normals and

extremzs of rainfall—number of rainy days—tempera- .

ture, humidity—wind speed—pan evapoiation—po-
tential evapotranspiration (ETO) etc. for observatories
(at least two in and around areas of interest); at least
one of the observatory selected shall be in or nearest
to the command area—(Refer climatological tables,
other IMD publications etc.).

(d) Tables or bar charts giving average, maximum and
minimum monthly seasonal and annual flow data for
hydrological stations maintainad by the State/CWC/
GBWRO/other agencies (include stations with long
period data).

1.2 Specific Information

Specific i.nformationfequired for different reaches and arcas
of interest rglevant to ths project shall be furnished.

1.2.1. Drainage basin (Refer E1 of Enclosure-A)

() Index map showing soil erodibility characteristics and
infiltration

The map shall show

(i) Land having gradient less than 1 percent, 1-3
per cent and more than 3 per_cent.

(i) Present land use classifying land under forest
cultivated area, fallow land, land under urban and
other uses.

(iii) Soil types

Note :—In preparing th: above maps information available
in the revenue records District Gazetteers, Census
report, Irrigation Commission’s report shall be utilised.

Where sedimentation is of serious nature (Refer
Chapter IV Item 4.3) Tand use data for two or more
distinct periods shall bz included as far as possible.

(b) Table giving the size of the drainage area at all control
points indicating areas covered by lakes, swamps,
permanent show/glacier and points of diversion (natural
or man made) for diverting flows from or into the
drainage area.

The drainage area computations shall be made using
sufficiently large scale maps (scale 1 : 200,600) and
condensed maps showing all the features shall be fur-
nished.

(¢) Area altitude curves for orographic region having
sizeable area above E1 1000 m.

(d) Water quality data depending upon the nalure of
development.

1.2.2. Command area (Refer E2 of Enclosure-A)

(a) Table or charts presenting monthly normal rainfe’y
and coefficient of variation for a few stations in or pewr
command area.

(b) Monthly normal evaporation for few stations in or
near thz command.

(c) Infiltration characteristics of soils.

(d) Ground water behavicur supported with data of fluctua
tion (maximum, minimum and average cver a period).

1.2.3. Floods and drainage (Refer E3, E4 & E19 of Enclosure 3-A)

(a) River profile showing flood levels and river cross-
- section,

NoTEe :—The Longitudinal section and cross-section through
the reach of interest are required for making computa-
tions of flood prcfiles, working out gauge discharge
and water rating curves, checking reservoir backwater
studies, deciding channel capacities and for estimating
historical flood discharges from flood marks by hy-
draulic calculations etc.

The river L-Section should bz presented to such a
vertical scale that the differences in normal low and
high water will bz presented by about 2 cm. It would
show both banks, bed levels, normal, high and low
flow levels, historical maximum flood levels with years
of occurrence, and position of important towns, gauge
discharge stations, bridges, existing and proposed
structwres as also the position of river cross-sections.
River cross-sections covering the reach of interest shall
also be presented. The spacing of cross-sectiors
shall depend on river slope and uniformity of the
channel. * Fer smaller slopes or more uniform chan-
nels larger spacings can be adopted.

(b) Informatien of past floods and past cvents of drainage
congestion giving levels, discharge flo-ded areas and
depth and duration of submergences.

(c) - Notes about flood protecticn and drainage works ahead
sanctioned/executed and their performance suppcrte
by index plans.

(d) Notes about the pioblems of bank erosicn, .aggrada-

tion, degradaticn and meandering of rivers.
1.2.4. River Geometry (Refer E6 and E9 of Enclosire-A)

(3) }{iverhproﬁle l:::d cr]oss-section }:md roughness coefficient
or the reaches relevant to the preject detsil fi
note 1.2.3 above). pred i (Reter

1.2.5. Ground water recharge (Refer E7 of Enclosure-A)
(2) Details about the ground water behaviour and infiltra-

tion characteristics of the soils in the recharge area
(For type of information refer para 1.2.2 (d) above).



1.2.6. Reservolr arca (Refer E8 of Enclosure-A)

(V) Monthly average pan evaporation data for a staticn
in or ncar the arca,

() Flevation-rea-capacity curves and nehtodolegy used
in the computation,

1.2.7. Other water usage (Refer Eil & EI3 of Enclosure-A)

(1) Water quality data indicating both chemical and biclo-
gic qurlity temperature and other qualily parameters,
Indicate changes in these parameters from season (0
senson,

1.2.8 Navigation (Refer E12—Enclosure-A)

(a) River profile and cross-seclion (Refer Notes 1.2.3
above).

(b) Low flow discharges and depth data.

(c) Historical changes in the levels and cross-section.

{(d) Problems of bank erosion aggradation, degradation
and mcandering of river.

(¢) River training works already sanctioned/executed and

their performance.

()O

1.3.1, Data availability

Description of the available meteorological and hydrologi-
cil data supported by inventories in the form of bar diagrams
indicating source —location and altitude of the station—drainage
area where appropriate~—perviod of availability in 1zspect of
stations within the areas of interest and surrounding regions
shall be furnished in respect of the following :

(a) i{ainmll and snowfall
(b)
(b)

Pan evaporation

Climatological parameters like temperature—humidity--
wind-—sunshine ctc.

(d)
()

River, gauge and discharge

Sediment (suspended and bed load) inflow and grain
size composition

() Water quality

NoTE :-—A map to a scale of 1: 200,000 or 1: 1,000,000 depen-
ding upon the sizc of the arca involved showing the
location of relevant meteorological and hydrological
stations shall be furnished.



CHAPTER 17

2.0 Hydrological Data Requirements

This chapter shall discuss the type and extent of Hydrolo-
sical [nputs required for the proposed plan (s) of develpment.

2.1 Alternatives and classifications

The type and form of Hydrological Tiputs for simulation
(working tables) and other studies depend upon the type of
structures (which can be classified based on the clement of
storage) and on the contemplated vse of water and storage
space.

The classification of alternative plans by storage have been
indicaled as Al to A5 as listed in Enclosure-B and by use as
Bl to Bl as indicated in Enclosure-C.

NoTE s--Alternative plans of development shall be discussed
and their classification determined by storage or by
use utilising the information classitied in Enclosure-B
and Enclosure-C

2.2 Inputs
Type of inputs

2.2.1.
The inputs required for simulation and other studies for
the development in question shall be discussed.

The nature of inputs required has been grouped as C-I for
simulation studies and C-2 for studies other than simulation
in Enclosure-D. The inputs required for the study of a particular
type of development can be determined using Enclosure-E and
Enclosure-F. Wherein various combinations are indicated.

91

The time_units applicable to the various type of 1)mju,x<
are given in Enclosure-C. The information gnvcn in this En-
closure shall be utilised in deciding the time units of the hydro-
logical inputs for particular type of development,

2.3 Hydrological inputs

In fixing the length of hydrological inputs for si nulation
type of development and variability of inputs shall be kept in
view. Brief Guidelines for fixing the mirimum length of data
required is given below :

Mlmmum lenglh of data
for use in simulation

T;'pe of project
(Enclosure- B)

Aland A2 i0years
Al 25 years
A4 40 years
AS

Depending upon the
predominant element
(Al to A4

2.3 Requirements of the inputs for the project

Taking into account the requirements of the project dis-
cussed under para 2.1 and 2.2 above the inputs (including requi-
red for simulation, flood studies and sedimentation) for the
various components/at various control points shall be deter-
mined and discussed in details.




CHAPTER M1

3.0 Compilation and Processing of Basic Hydrological Data

3.1 Hydrological investigations specially carried out for the
proposed project keeping in view the Guidelines given in Chupter
31.4.5 of the Detailed Project Report shall be discussed. The
details of the specific data collected for the purpose shall be
furnished.

3.2 Data from other sources

All the basic/processed hydrological data (flow, sedimenta-
tion, water quality etc.) available from the various sources a3
relevant to the project shall be collected, compiled and discus-
sed. The source of such data col'ected shall be indicated at
the appropriate place.

Where processed data is available need or otherwise of
further processing of the data shall be indicated.

3.3 Processing of data
3.3.1 Quality of data

(a) Methods of measurement/obscrvation of various
types of hydrological and hydrometeorological data,
standards followed, instruments used. frequency of
observation etc. shall be discussed itemwise viz.,
flow, sedimentation, gauging, temperature, humidity,
evaporation etc.

(b) Details of history of station, shifts in the location,
shifts in the rate curves shall be identified. Sample
calculations for discharge and sediment load shall be
furnished. Mention shall be made as to whether
discharge data is observed or estimzted. Indicate
methods of estimation.

Discuss development of stage discharge curves at
discharge site bringing out the extrapoiations involved.
The extrapolations shall be verified by other methods
such as hydraulic calculations etc.

(©)

3.3.2 Filling up of short data gaps

The method used shall be discussed. The following or
some of the techniques which can be used for gap filling :

(a) Random choice from values observed for that period.

(b) Interpolation from adjoining values by plotting a
smooth hydrograph (for runoff alone).

(c) Using the average proportion with normals for the
adjoining stations.

(d) Double mass curve techiques. :

(e} Corrclations with adjoining stations either of the
same hydrologic element, or of different hydrologic
element.

(f) Auto correlation with earlier period at the same
station.

(g) Any other.
3.4 Adjustment of records

3.4.}. _The adi\{stments of flows (and sediment) (o natural
and virgin conditions for historical uses in the upper reaches
and the manner in which this has been done shall be discussed
duly supported by the withdrawal data, reservoir opcraﬁon
data and irrigation statistics. Where adjustments due to
upstream  storage(s) are made, such stcrage changes and
evaporation losses are to be properly accounted for.

Apart from adding upstream withdrawals retur
awals return ‘s
have to be substracted. e flows
Note:— (1) The adjustment of the observed flows’sediment
data may not be nesessary if

(a) The utilisation by upstream projects has

been same throughout the period of observa.
tion of flows and sediment

92

(by 1f the patiern and quantum of usage has not
changed appreciably or with a  definiie end

Adjustment with the flow and sediment  records

shall be required in other cases ¢.g. where apprice-

ciable changes in land use have taken place

(3) Adjustment of floods and low flows 1o remove
the effect of upstream regulation may be required
where this is appreciable

(2)

3.5 Consistency of data
3.5.1. Internal

The study of consistency ol the observed data at specific
control points and corrections, if any, made shall be checked
and discussed

The check can be done by study of stage discharge rclaljon-
ship, and sedimentation rating curves for different periods
Large veriations, if any. shall be investigated, corrected and
explained suitably, if required.

3.5.2 External

The consistency of the observed data shall be discussed
with refercnce to the rainfall in the project catchment and ob-
served data (yields and sediment loads) in adjacent locations/
basins. :

NoTE : The consistency can be checked by :

(a) Comparing monthly and annual rainfall with corres-
ponding runoff.

(b) Comparing average annual specific flow experessed as
ham/sq km with corresponding figures at other sites
of the same river or adjacent basins.

(c) By comparing the hydrograph of daily discharge at
the control point with adjacent sites etc.

(d) By usc of double mass curve techniques.

Details of the study made for various hydrological obser-
vations at the control points and sites maintained by the CWC/
GBWRO/States and other agencies shall be summarised and
presented as follows : :

(a) Average annual/seasonal/monthy flow volumes

h expre-
ssed as depth of water over drainage area.

(b) Average maximum and -minimum discharge (cumec/
sq km for concurrent period.

3.6 Presentation of data
3.6.1 Data for simulation studies

The processed data shall be compiled and furnished kee-
ping in view the hydrological inputs required for the studies
for the development in question (Refer Enclosure-E and
Enclosure-F),

The data shall he compiled for appropriate time unit (Refer
Enclosure-G).

NoOTE :

(1) The avearge for each time unit and totals and averages
for months/seasons/year (June to May) shall be furnished.

(2) Where gap filling has been carried out and basic data
adjusted, suitable footnotes o the effect shall be given.

3.7 Data for studies other than simulation

Data on tl\eA annua\ltmaximum floods (peak discharges and
levels) for all sites of interest shall be furnished for the entire
period of record.

Flood hydrographs (plotted on the basis of hourly gauge
observed for a few large events for all sites of interest shall be
included. These should cover the entire rise and fall of the flood
including three days pzriod antecedent and following each
flood. The concurrent daily and hourly rainfall data for all
stations in and near the drainage arca shall also be included.




CHAPTER 1V

4.0 Preparation of hydrologic inputs for simulation

This chapter shall discuss the details and results of the ana-
lvsis made for preparation of the various hydrologic innuts
required for simulation studics to supplement data presented
in para 3.6,1. of Chapter-l1l.

4.1 Water inflows

4.1.1 Storage projects

The overall approach whether historical for gencrated scqu-
ences of flow volumes uscd shall be indicated.

4.1.1.1 Data Extension

The studies and methodology used for cxtending short-
term runoff series to desired length ‘of time (Chapter-1I Para
2.2.3) shall be discussed covering details of type(s) of correlation
transformation of data, correlation coefficien(, standard crror,
ctc. These studies can be done as follows: -

(a) Correlating runoff data with concurrcnt data on rain-
fall of long term stations in the same catchment or
data of runoft’ of adjacent long-term station and app-
lying these correlations developed to past data of
long-term stations of rainfall/runoff.

(b) Such correlations shall be developed for each time
unit selected.

NoTE :

‘1) Rainfail/runoff correlation may not be feasible or ne-
ssary for non-monsoon period.

(2) Overall Acceptability of correlation shall be checked.

(3) Random components may be considered wherc Corrc-
Jations are not very strong.

4.1.1.2 Data generation

The approach used may be discussed giving the type of
model and its suitability to the problem on hand, its parame-
ters and their cvaluation, validation of model and gencration
of flow data. Two approaches that can be uscd arc :

(a) Stochastic modelling (Time series)
(b) Conceptual modelling

For the stochastic approach following details may also be
included.

—Trends and cyc']es in the data, their physical justification
and the necessity or otherwise of removing these,

—Auto-correlgtion in data, its physical explanation, nced
for modelling autocorrelation, possibilities of smo-
othening auto-correlation values from regional studies.

—Frequency distribution of random error component
—Generation of random numbers
—Where more thap one site is involved, correlation bet-

ween random error components of different series
and method of flow generation at different sites
For data generation by conceptual Modelling, details

of modelling input data (e.g. rainfall) may be includied to-
gether with compilation of output data in appropriate time
units.

4.1.2 Diversion and small pondages
4.1,2.1 Extension of data

The studies and mecthodology used for extending short-
term runoff series to the desired length of time (Chapter-1]
Para 2.2.3) shall be discussed covering details of type(s) of

" correlations, transformation of data, correlation co-efficient,
standard error, etc.

93

Technigues as suggested under 4.1.1.1 are also generally
applicable for extension of data but the time unit shall be of
shorter duration (refer Enclosure-G).

4.2 Lake evaporation

Depth of lake evaporation shall be indicated with basis for
selected time units (10-daily, fortnightly or monthly). These
depths shall be worked out from the averages of long-term
data of par evaporation or climatiol',: cal data of a station
close to the reservoir after adjusting t!- ¢ to the Jake evapora-
tion.

4.3 Sedimentation studies
4.3.1. Revised area capacity curves

The studies carried out to evaluate the effect of depletion of
reservoirs’ useful capacity on performance due to sedimenta-
tion shall be discusscd giving details of methodology adopted,
time, pcriod considered, average annual rate of sedimentation
and distribution of sediment volume (refer IS : 5477 (Part-
11 & III) 1969 & CBI&P Publication No. 89 and 19).

NoOTE 1 —

(1) The studies may not be necessary for diversion
structures/works and for storages where the ratin of
annual sediment volume as compared to the gross sto-
rage is less than 0.1 percent

(2) Studies have to be carried out where the ratio of annual

sediment volume to the gross storage is more then 0.1

percent and with percesion for rate exceeding 0.5

percent. In such cases, more than one (depending upon

the seriousness of the sedimentation problem) revised
adjusted area capacity curves may be required.

~
)
~

Usually for irrigation projects while working out the
adjusted area capacity curves a time period of 50 years
is used. 1n case a different time period is used the same
shall be justified.

4,3.2 Rate of sedimentation

Annual rate of sedimentation shall be estimated from the
historical data by analysis of the sediment discharge obser-
vations adjusted to long-term conditions where necessary by
means of sediment rating and flow duration curves and or
hydrographic surveys of the nearby existing storage(s) in
similar catchment(s).

NoTE (—

(1) Allowance shall be made for the anticipated changes in
the rate of sedimentation due to the changes in the land
management practices.

(2) Allowance shall also be made for the existing uf)stream
projects or projects under construction. No atlowance
shall be made for future projects.

4.4 Potential evapo-transpiration and rainfall

The pumber of stations considered, their locations, details
of the data used and methodology adopted for working out the
fortnightly weighted mean rainfall of the command shall be fur-
nished and discussed. The methodology for computing ETO
shall also be furnished.

This is an important factor for determining the releases at
the canal head during. different fortnights of the cropping sea-
son. The details regarding working out the crop water require-
ments have been discussed under command area development
and modernisation (Volume-IIl) of this report.



4.5 Flood tnputs

When planning s based on detailed simulation, flood in-
puts are reguired at all contro) points viz, reservoir site(s) and
damage point(s), Further, simulation can hc based on historical
or generated data.

Where historical flood data are utilised. the methods of tra-
nsferring the flood hydrographs of available gauging stations
to required control points and the manner in which the sub-
area flood hydrographs are obtained for controlled and uncon-
trolled parts of
studics included.

Note : Computation of historical flood hydrographs for
sub-areas would involve channel routing. Method of routing
and the co-efficients and assumptions may be indicated.

Where flood simulation is to be based on gencrated data
additional details such as monthwise flood frequencics, relations
between peak discharges and volumes and inter-relationships
between different sub-area floods and Jlags, consistency of
flood volumes and water inflows ctc. may be discussed and
incorporated in the models and random component considered.

catchment may be discussed and  details of
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4.6 Toputs for water quallty

The water quality problems in the various reaches such as
salinity control and other aspects for preservation of fish and
wild Iife shall be indicated and  details of the water quality
characterisiics and the water flows or discharges and the in-
terrelationship of sueh characteristics at different oeations
shall be discussed including data extension in time and space,

4.7 Low flows inputs

The analysis of low flow dara available for discharge sites
of interest shall be discussed and the low Bows determined for
the yequired time units and locations, Mecthod and details of
exlensioning in time and space shall also be given,

If any trends in low flows bave been observed, it may be
indicated whether the low How data has been modified (o allow
for future changes due to these trends.

4.8 Surface to ground water recharge

The details of the analysis made for determining the iniil-
tration characteristics of the recharge arca and its variability
with time and the estimated rainfall and evaporation during the
recharge period may be discussed.

The methodology of prepattng the inputs from the available
data is also to be discussed.




CHAPTER V

3.0 Preparation of hydrolagical inputs for studics other than
simulation

This chapter shall discuss the studies and their results rela-
ting to design flood. dusign flood level and tail water rating
curve etc.

5.1 Design Floods for safety of structures

(Recomnkndcd plk)t,t,dlllt,% given in CWC Manuual--"LEsli-
mation of Design Flood” shall be refevred to).

5.1.1 The criteria for selection of design flood for cach stru-
cture taking into account the importance of cach structure shall
be discussed. The selected floods may be.

(1) Probable maximum flood
(b) Standard
(c) Flood of
5.1.2 Overall adopted

(a) Hydrometeorological (design storm and unit hydro-
graph) approach.

project tlood
specificd frequency (T-year flood).

approach

(b) Frequcency approach (including conversion of storm
frequencies into flood frequencics).

5.1.2.1 Hydrometcorological approach
(a) Design storms

The details of the transposed storms/Depth Arca Duration
obtained from the storms considcred transposable from those
discussed in Chapter-I shall be included alongwith details of
moisture adjustment and other types of maximisation, (if any),
short period distribution of Storm rainfall and final depth-~
duration curve adopted for the design storm.

NoTE

. (1) For orographic area, wherc wcually no transposition
is done, depth duration analysis ot historical storms over the
problenm drainage area to be made and given.

(2) For large basins the aerial pattern and time sequence for
sub-area rainfall shall be discussed.

(3) For complex system (A5 of Enclosure-B) alternate posi-
tionings of storm centre will be required to work out sub-arca-
wise depth—duration curves in cach case.

(b) Unit hydrographs

Details of analysis of flood hydrographs and thcir
corresponding rainfall data including plotting of hy-
drographs from hourly river gauges and gauge dis-
charge rating curves, scparation of base flows, com-
putation of mass curve and rainfall data of self-recor-
ding raingauges and details of derivation of unit hy-
drographs shall be given.

NoTE : Averaging and selection of unit hydrographs inc-
luding maximization of unit hydrograph peak for increase of
hydraulic efficiency shall be indicated.

Transfer of unit hydrographs to desired locations wherever
made and details of synthetic unit hydrographs for ungauged
area shall be included.

() Infiltration loss rates, runofi’ co-efficients:
Selection of infiltration loss rates, runofl’ co-cfficient

ete. shall be given based on information drived from
observed flood hydrographs.

Design flood hyvdrographs

The synthesis ol the flood hydrographs sia!! be in-
acated givicg dewails of critical sequence of storm
raimail and antecedent storms, runoll and base flows
adopted,

(U]
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Notk:i—TIn very Jarge catchments (say exceeding 5000 sq
km) the areas mav be sub-divided: and unit hydro-graphs/
lood hydrographs prepared Tor eich sub area by the procedure
mentioned above and svathesised to the desired location by
channel routing. Where upstream  reservoirs exist, reservoir
routing shall also Dbe necessary,

5.1.2.2 I-requency Approach
The following shall be included:

(a) Details of analysis of observed series of annual maxi-
mum peak discharge - distribution and method of
lI(llIll;’ adopted, [)lOlllnL on probability paper- —-inclu-
sion of known large historical floods to improve the
estimates.

(b) Details of regional jloou frequency study, if any.

(e) Reliability and consistency of frequency estimates,
confidence intervals.

(d) Method adopted to draw the T-ycar flood hydrogra-
phs, where necessary.

Wherc long-term flood data arc not available, storm
frequencics are converted to flood flC(]uCnCV—udlellh
of com pllanon and frequency analysls of maximum
rainfall series, infiltration rates and unit hydrographs,
short period distribution of storm rain-fall and general
{lood synthesis criteria shall be furnished.

5.1.3. Comparison of design flood estimates

Comparison shall b: made wherever possible with similar
estimates for other projects in the region and by interpretation
of the discharges from flood levels obtained by hydraulic cal-
culations.

5.2 Design floods for determination of flood storage and flood
control works.

5.2.1 Flood problem

The problem in various reaches downstream of the storage
or at specific reaches affecting the command areas, shall be
discussed. The channel capacity at each of the centres when
damage begins to occur, shall be indicated.

5.2.2 Degrec of protection
The degrec of protection proposed shall be discussed.

The degree of protection will depend upon the magnitude of
the average annual damage and the cost of the works to give
the desired protection. The degree of protection is generally
expressed in terms of protection against a food of suecitic
return period under natural conditions.

Normally, flood protection is provided for @ known histo-
rical flood, a flood of specificd return period, depcndinq upon
the assets protected However, in cuse of protection of hnpor-
tant, cities, vital installations etc, arc involved, Staidard Pro-
ject Flood may be considered.

5.2.3 Design flood for fixing flood storage and design of
structwres downstream. -

The steps involved and details in be given shall be generally
same a» indicated under para § 1 “esign of ﬂoods for safety
of structures” eacept that in regions experiencing prolonged
rainfudl  and for larger flood storages, serics of floods may
have 10 be  considerad,

Sinve design food gt the damage cenire(s) may result from
several combinations of loods from the controlled (c.i. above
the flood storage damy and uncontrolled parts of the total ca-
tchmient, it may be necessary to study a few acceptable  combi-
uation- of the controlled and uncontrolled sub-arca floods.



The cstimation of design fload at the damage centre(s) for
post project conditions shall involve routing of the inllow flood
hydrograph of controlled sub-arca through the reservoir(s) and
through the downstream river reach and  combining with the
uncontrolled sub-area food, For reservoir routing, the assu-
mption of initial levels, rules of operation (with or without
the benelits of flood forecasting) shall have to be indicated.
For river routing, assumption of routing coefliicients will have
to bz indicated and justified based on  observed rainfall and
flood data.

“Where chaarel hydraulics and channle storag: characteris-
tics are appreciably changed such as in the case of long emban-
kments, effects of such changes may have to be zonsidered on
fleod hydrographs, storage discharge relationships and water
lev. ds for post project conditions.

5.3 Studies for design of drainage in the command area
5.3.1 The problem

The problem of drainage in the command arca and the
need for surface drainage and sub-surface drainage, if any, shall
be discussed.

5.3.2 Surface drainage

The design criteria proposed, shall be discussed. The fre-
quency of rainlall adopted, season of rainfall considered, the
nature of crops grown and the acceptable submergence depth
and period, shall also be indicated.

Note :— The actual design of the drainage system, especially
at the enfluence points and outfall points of large
systems should take into account the diflerent
conditions of flow in the trunk and tributary drains
and also outfalling rivers.

5.4 Design flood for diversion arrangements

The criteria for selection of onstruction design flood and
studies made, shall be discussed in relation to the proposed plan
of river diversion works, construction seasons and schedule etc.
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selection of peak and volume of flood hydrographs for design
shall depend upon the nature of diversion arrangements. The
design flood could either be of a specified return pariod or selec-
ted on the basis of economic considerations taking into account
the relative risk involved in the occurrence of fiaad of varying
frequency during the construction period and consequent damage
and delay in the execution of work,

The design flood can be worked out according to the procedure
indicated in para 5.1

5.5 Studies for determination of levels for locating structures on

river banks and outlets in the dam.

5.5.1 Location of structures

The studies made for determining the levels for locating
pumping plants, power houses, roads, bridges, etc. and cleva-
tion of the outlets as required, in the project, shall be discussed.
‘The design criteria used and rating curves, il any, developed,
shall also be indicated with details of studies.

The methodology of determination of flood magnitude and
frequency studies is the same as in para 5.1.

5.5.2

The details of the studies made shall be discussed.

Location of outlets

Nove (1) The studies for fixing outlet from sediment consi-
derations, shall be as in para 4.3 of Chapter 1V.

NoTr (2) The normal time period used for the purpose of
studies is 100 years.
L

5.6 Tail water rating curves

The points at which rating curves are required and the app-
roach adopted—hydrologic or hydraulic, shall be discussed.

Note:—For important structures, the upper and lower
limits of the rating curves may also be computed
from statistical methods or by computations using
different rugosity co-efficients.



CHAPTER V1

SIMUTLATION ¢

This Chapter shall discuss the details of the  simukition stu-
dies and the conclusions arrived therefrom.

6.1 Simulation studies (Working Tables)

The studies carried out Tor the alternative under consideration
shall be discussed in detail explaining all the factors and assum-
ptions that have been made.

Integrated tables shall be prepared in cases where the project

under consideration will alfect or be aflected hy  other projects
in the sub-basin or basin,

= Such of the projects which will not have  serious im-
pact on the availability of flows can be ignored.

NoOTE

If necessary, allowances (1pproumalg) can be made (as
exlernal constraints for meeting the requirements of upstream
and downstream projects) while calculating the net inflows  avuil-
able for the projects under consideration without considering
these as a part of the integrated system for purposes of simula-
tion.

An indication whether such prohibitions will b: applicable
always or any allowance can be made during the period of scar-
city shall be given.

While discussing the studies, the following shall be furnished:

(i) A schematic plan showing the various projects that have
been considered while carrying out the studies. shall be
furnished showing the control points, hydraulic struc-
tures points where inflows, outflows and return flows
have been considered.

(ii) The time unit and the period of simulation with reasons
for adopting them, shall be indicated. All the inputs
prepared for the studies shall be presented.

_ Where latest technique of cconomic evaluation based on
discounting procedures is being considered the period of simu-
lation shall be in line with the rate of discounting adopted.

Where carry over storage is involved, it is desirable and
necessary to consider a long time series containing cycles of
dry years.

(iii) The series used in the simulation—single historical,
many likey historical or synthetic—shall be indicated
with reasons,

(iv) The various physical limits (constraint)—maximum
and minimum limits of storages, diversion capacity of
canal/water conductor systems installed capacity of
power houses, discharging capacity of the spillways
and outlets at different water levels etc. in the studies,
shall be detailed.

If control of quality of water elc. is involved in the stu-
dies, the manner in which this has been provided for
has to be discussed.

(vi) The manner in which the losses/gains to the flows, have
been accounted for and allowances made for changes
in time distribution in cases involving travel of water
over long distances or through storages, shall be dis-
cussed.

If return flows have bezen considered at any specific
points, the basis on which this has been done, and the
time span and pattern considered, shall be indicated.

(v

-

(vii)

The demand of all the projects considered in the sys-
tem for simulation studies including that of the projects
under consideration shall be listed along with therr
time pattern and basis (give suitable references to the

(viii)
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STUDIES

documents stadies made). In addition e shall be indicas
ted 1f the demands considered for existing and futare
projects are on the Dasis of any ol the Ioilm\nw,

(1) Sanctioned or appro-od utilisations and  lemal

right demands or

(DY historical actual use
¢y demands if any, based on reassessment of require-
ments of the existing projects,
(ix) The operation policies (priorities ¢te.) for diflerent uses
considered in the simulation studies, shall be indicated
with reasons,

NoT1i:—1In case detailed study is based on economic evalua-
tion where the entire period of simulation is taken into
account for working out the average annual benefits,
the firm and secondary demands. priority of uses. shar-
ing of shortages ctc. considered shall be discussed with
basis.

In the case of multipurpose projects involving flood
control storages, rule curve(s) and flood release rules
adopted in the studies, shall be indicated with basis
thercof.

Note —The flood release rules shall be Mramed so that if
incoming floods turn out {o be the spillway design flood,
it can be negotiated safely without endangering the
structurc.

(X!

In case of multi-reservoir system rules of sharing of
deficit and priorites of releases between reservoirs both
for conservation and flood control purposes shall be
indicated with basis.

(xi)

6.2 Project performance

The results of the simulation studies shall be tabulated and
discussed.

Performance can be cxpressed as:

1. The number of failure years compared with the total
number of years considered in the studics to meet the
demand of a particular use irrespective of the quantum
and duration of fatlure.

2. Number of failure vears compared with the total years
considered in the studies by neglecting the failure of
quantum below a particular quantity of failure for short
periods or both.

3. Number of crop seasons in which failure takes place
compared with total crop seasons, as in (a) and (b).

4. The number of succesive ycars of failures (exceeding
two) in the entire period of simulation—usewise.

NoTi: —1In case the project evaluation is carried out on
the basis of econonve analysis with discounted
rates the following performance analysis shall be

furnished:

(a) Average and annuai quantum of shortages for
use over the period of simulation.

(b) Present value of cost of shortages, indicating
loss functions, discount rates ete. with justi-
fication.

The performance is to be discussed usewise and for each
alternative plan. Where alternanve flow series are considered
pertormance shali also be indicated for cach series and by giv-
ing avcrage, maximum and minimuir values of performance
indices,



CHAPTER VIT

7.0 EFFECT OF PROJECT ON IIYDROLOGIC REGINE
The folowing aspects shatl be discussed under this chapter

7.1 Effect on low flons

Likely changes (quantitatively) in fow flows in different
reaches of the river due (o the project.
7.2 Effect on peak flood

The reaches where the flood peaks are reduced or become
sharper due to the project and their quantitative effeets.

The likely changes and their effects on existing facilities ete.
as also likely changes in river hydrographs both on short and
Tong term basis.

7.3 Effect on total runoff

The likely dccrcasc_in the total runofT yield of the basin Jue
to increased evaporation from the altered water surface and
cvaporation in the command area.

7.4 Effect on sediment flows
Likely changes (quantitatively) on sediment flows down-

stream of the project and its effects on downstream siructures,
land fertility ctc.

ENCLOSURE A

E— AREAS AND REACHES OF INTEREST

E- Drainage basins upto control points i.e. sites of
hydraulic structures, hydrometric sites, flood damage
points, confluecnce with large rivers etc.

E-2 Potential irrikation arca

-3 Potential flood damage area

E-4 Potential drainage congestion area

E-5 Hydrometcorologic region surrounding the project
basin. The region E-5 system will thus include all
other regions and reaches E-1 to E-4 and E-7 to
E-13 described here and in addition will include
surrounding areas of similar hydrometeorologic
characteristics.

E-6 River system reach within and slightly upstream of a
Teservoir

E-7 Potential ground water recharge area

E-8 Reservoir submergence ares

E-9 River system reach from a hydraulic structire o a
downstream point which is a control point (another
structure of a natural hydraulic  control-causing
critical flood or a point sufficiently downstream for
friction _controlled channels, or a conflucnce with
major river or sea.

E-10 River reach through the area of potential flood damage
or potential drainage damage.

E-11 River reach in which industrial or domestic water
supply is contemplated and where the quantity and
quality of water is to be monitored.

E-12 River reach in which navigation is to be sustained by
monitoring 1ow flows.

E-13 River reach in which water quality salinity of low flows

area to be monitored for tish and wild fife sustenance
and for recreation.
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Ecrosurg B

A—CTASSIFICATION BY STORAGTE BUTIND THF
STRUCTURIES

A-1 Diversion projects  without  pendage
A-2 Diversion projects with pondage
A-3 Within the vear storage projects
A-4 ‘Over the year” storage projects
A-3 Complex systems involving combinations of | to 4
above mentioned.
ENcLOSURE C
B-—~CLASSIFICATION BY USE OF PROJECT
B-1 Irrigation
B-2 Hydropower
B-3 Water supply and industrial use
B-4 Navigation
B-5 Salinity Control
B-6 Waiter Quality Control
B-7 Recreation, fish and wild life
B-8 Flood control
B-9 Drainage
B-10 Surface to ground water recharge
B-11 Multipurpose.
ENCLOSURE D
C—TYPES OF HYDROLOGIC INPUTS REQUIRED
C-1 For simulation studies
C-1.1  Water inflows
C-1.2  Lake evaporation
C-1.3  Potential evapotranspiration and rainfall
C-1.4  Sediment inflows
C-1.5  Flood inputs
C-1.6  Water Quality inputs
C-1.7 Low flow inputs
C-1.8 Surface to grourd water recharge
-2 For studies ¢ther than simulation
C-2.1 Design floods for the safety of structures
2.2 Design flcods and flood levels for floed control works
C-2.3  Design floods for design of drainage works
C-2.4  Design ﬂoc;ds for planning construction and diversion
arrangements
C-2.5  Studies for determination of levels for locating struc-
tures on river banks or for location of outlets
C-2.6  Tail water rating curves
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Exncrosurs B ENCLOSURE ™1

TYPES OF HYDROLOGICAL INPUTS REOUIRED

FOR SIMULATION (CLASSIFIED AS PER

CONTEMPLATFD USE)

TYPE OF HYDROLOGICAL INPUTS REQUIRED
FOR STUDIES OTHER THAN SIMULATION
(CLASSIFIED AS PER STORAGE TYPES

Use Tnputs AND USE)
_— e e
C 1.2 (if storage is involved) )
C1.2 Storage Use Hydrologic inputs
B2* and B3¢ Ci. required
C 1.2 (if storage is involved) JE— N ——
B4*toB7* C1.1
C 1.2 (if storage is involved) Al All c2.1
Cl1.7 C2.4
B §* Cl.s '
B 9* c1.s c2s
B 10* Cl.1 C26
€18 A3, A4&AS5 BltoB7
B1l* All depending on individual uses ! B10and -do-
_*If the project involves large pondage/storage input C 1.4 Bl
will also be required. Sediment inffows normally do not form A3 A4G&AS BS Same as above
- direct innut in the simulation from one time unit to another. ' Also C 2.2

Only the long term loss of storage in a ‘time horizon’ is consider-
ed and the revised arca-capacity curve at the end of this time
horizon is predicted. This revised area-capacity curve is used Any B9 C2.3
through out the period of simulation without any consideration
for vear to year changes.

EncCLosurg G

TIME UNITS REQUIRED FOR SIMULATION
(CLASSIFIED AS PER STORAGE TYPE AND USE)

Ty of Sitog:

Typz of Use

Tims unit required for simulation stuties (except for studies
of sediment inflow and deposition)

Al
A2
A2

A3/A2

A2
A2

Al

A3l

A3

A3l

Ad
Ad

AS

B2toB7&B10
B2toB7
Bl

B8

B 10
BI1

BltoB3

B4toB7

B10

B 1l

BitoB3
B4to B7B 10 or B 11

All uses

Instantaneous discharges every day, or at smaller units.

1 day to 10 days depending on the extent of pondage.

3 days for upland crops, 10 days for paddies. If extra pondage at headworks
in addition to matural storage on field is provided, larger units can be
used. .

1 hour to 24 hours depending on the damping provided by the drainage
basin to the storage.

1 day to 10 days depending on the pondage.

Minimum of individual time units required by each type of use. If food con-
trol is involved much shorter interval (1 hr. to 24 hrs.) operation is required
only for critical food periods.

Monthly., However, it may be sufficient to divide the year in 4 to 8 blocks
by grouping together periods of definite stoiage accumul:tion and storage
depletion type, and the periods which cannot be classified as such being
kept as separate blocks.

Same as above, but during critical low flows, shnrter time unit of about 10
days to 1 month may bz required to simulate droughts and extra releases
for control of water quality, salinity etc.

Sameas A 3 —B 1 to B 3 discussed above, in dry season, but in rainy seasen
where extra recharge will beaffected by rainfall, 1 day to 10 day working will
be necessary.

Minimum of individual time units for each type of usc. However. shorter
time units required for use B 4 to B 7 or for B 8 will apply only duriny critical
low flows or floods.

Bi-seasonal (i.e. year divided in two blocks say monsoon and non-monsoon)
or shorter blocks.

Same as above, but during critical low flows, short time operation as indicated
for storage type A 3 and corresponding type of usec may be adopted.

Adopt the minimum of the time unit requircd by each of the component
storages involved in the compled system, after considering the type of use
through that storage.

However, structures or uses of minor imgortance in the overall system may
not dictate the choice of time used to be adopted in total simulation of the
system.

3 Irrigation/80—14



ANNEXURE—8
Financia} return for Power
Component
(Refer® Chapter 3.11)
Rs, in lakhs

Sl Year Civil Works ‘P’ Production Totalof Unit I  Grand Totsl

No, Unit-1
Unit I0 Uait I
GV ®)

s _

OO U H W R
-
o

(Name) HYDRO ELECTRIC PROJECT
Rate of Depreciation
Amount in Rs, lakhs.

Rs. laichs Rate of depte- Depreciation
(estimated) ciation for 90% amount
of the cost

Ttem Life years

A—Civil Engineering Works
1. Dams, diversion structures and tunnels ctc:
© 2, Suige shaft, pressure shaft

3. Power House building machine foundation and tail
race etc.

4. Permanent Buildings
5. Roads

6. Other items prorate

Total for Civil works

B— Hydraulic and Electrical Ehgineeﬁng Works
7. Penstock lining

8. Generating plants *
9.’ Power Transformers ard control equipment

10. Other items prorata

Totai for Hydraulic and Electrical Engincering Works
Total : X Y

)
Average rate of depreciation x 100 =

100
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(Name) HYDRO ELECYRIC PROJBCT
Statemnent of Revenue Forecast

Amount Rs. in lakhs

Sl. Year Capitaloutlay  Expenditure Simple interest Depreciation 0 em‘lion & Total ki )
No. upto the com- during the & %, p.a.oncol. charges @—% N};intcnanc:: expens;m c'f;f
mencement of  year 3 & @—2% pa. onCol.3. charges @ 1% 647
the year on col. pa.on ol.3
1 2 3 4 s 6 7 ' g
1 19
2 19
3 19
4 19
5 19
6 19
7 19
8 19
9 19
10 19
Energy genera-  Gross Revetiue Net Revenue  Surplus (+) or  Cummulative Sumatchargesat Percent  return
ted peranpum  perannum @ Col. 10(10—8) deficit (—) Col. Surplus (4-) or the end of the Col. 11x100
M. Kwh. paise per (1-5) deficit (=) year 3 +4+13)
KW Hrs. Col. 14
s 10 1 12 13 14 15
Note :—1. The interest on capital outlay during the previous year is calculated at 3 p.a. ; and the interest on the expenditure incurred
during the year is calculated at—9;p.a.
2. The average rate of depreciation is assumed at = % p.a. computed on straight line basis to depreciate 90% of capita)
cost of each structure, during the life time of each structure.
3. Operation and Maintenance charges are assumed at - p.a.
4. g'he' project will start earning surplus reveoue during the —th year from the commencemcnt of the infrastructure
luring: = .
5. I%‘irst unit is proposed to be commissioned during the early part of the year 19... ... viz., during the —the year com-

mencement of preliminary works and the second Unit—months later etc,

6.. The accumulated deficit (Cl. 14) is wiped out by the end of —th year from the commencement of infrastructure,
7. The percentage 1etusn varies from 9 p.a. at the commencement or energy generation, to —% p.a.after wiping the accu-

mulalated deficits.

. Any other aggsumption.



ANNEXURE—6

GUIDELINES/NORMS FOR DETAILED CALCULATIONS FOR THE REQUIREMENT OF EACH CATEGORY AND St/
OF THE PRODUCTION EQUIPMENT

The requirement of equipment shall be planned on the basis of peak work load in a year. In the intere-t ol ecenemy @ nd oot
utilisasion of equimpents, programme of construction shall be drawn in such a way that the p:ak requirement of couinment do -
stantially differ from the average. The equipment planning shall normally be such that at least 75 pereent of the Efe of ¢ ;
is utilised at the same project.  Exception for capital intensive equipment like cable-ways cte., may be mede but o will Bave1e be fa
very good reasons which shall be explained in the project Report.

1. Assumptions
For calculating the requirement of equipment, the following assumptions may be adopled :

(a) (i) Scheduled Working Hours
Schedule working hours in a year with 200 available working days shall be taken as below :

SChLdU]L Workmg Hnurs

Single shift work/day T T 1200 Hrs (25 %8 % 6)
Two shift work/day . . . . R . . . . . . R . . . 2000 Hrs (25x8x10)
Three shift work/day . . . . . . . . . . . . . R . 2500 Hrs (25x8x12.5)

Nortes.— (i) Where 200 workmg days are not availablc because of peculiar situation existing on acccunt of lecaticn of sites of w mkx.
the scheduled workmg hours shall be reduced proportionately. Similarly if more than 200 days arc available the numbe
of hours shall be increased proportionately.

(ii) For old machines scheduled working hours shall be taken as 80 percent of those given above.

(iii) Standby provision shall be calculated on the followmg lines :
Single shift working . . R . 10 percent
Doubile shift working

] y 20 percent
Three shift working 30 percent
(b) Material Weights & Swell Factor
Weights kg. per M? T T
Material
1bs/cu. yd.
Percent Swell
Bank Loose Swell Factor
Clay, dry . . . - . . . . ..o 1605 1189 35 0.74
2700 2000
Clay, wet . . . . . . . . . . . . . 1783 1308 35 0.74
3000 2200
Earth, Dry . . . . . . . . . . . . 1665 1332 25 0.80
2800 2240
Earth, Wet . . . . . . . . . . . . . 1902 1534 25 0.80
3200 2580
Earth & Gravel . . . . . . . . . . . . 1902 1581 20 0 82
3200 2660
Gravel, dry . . . . . . . . . . . . . 1665 1480 12 0.89
2800 2490
Gravel, wet . . . . . . . . . . . . . 2021 1772 14 0.88
3400 2980
Lime-stone . . . . . . . . . . . . . 2615 1635 60 0.63
4400 2750
Rock, well blasted . . . . . . . . . . . 2497 1569 60 0.63
4200 2640
Sand, dry . . . . . . . . . . . . . 1545 1344 15 0.87
2600 2260
Sand, wet . . . .. 1605 1403 15 0 §7
2700 2360
Shale . . . . . . . . . . . . . . 2081 1474 40 0.71
3500 2480
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(¢) Operating Factor

=y
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Classification— —— - Minimum Operating  Percentage
5y - { efficiency Hours
Excellent . 55 92%
Average > S
Fair 45 5%
Unfavourable © 40 67%

(d/ Job and Management Factor

Usually fﬂctor w.I.t. average chsmﬁcqtl(x is taken into accc;uml

Management condition

Job conditions
£ Excellent Good Fair Poor
Excellent : 0.84 0.81 0.76 0.70
Good . 0.78 0.75 071 . 0.65
Fair 0.72 0.69 0.65 0.60
Poor 0.63 0.61 0.57 0.52
(e) Bucket Fill Factors (Shovels & Loaders)
Material Fill factor range
Sand and gravel - 0.90—1.00
‘Commion earth . : — 0.80—0.90
I_;l'ard clay 0.65—0.75
‘Wet clay . 0.50—0.60
Rock well blasted 0.60—0,75
Rock poorly blasted . 0.40—0.50
(f) Estimated Hourly Pro;iucti;m af Pousér Shovel LM\;@L‘&,} 7
Shovel Dipper capacity in cu. m. (cyd) - Lbam.k MR asusg )
037 006 S0 RIS 00 153 191 220 068 7 3060 3. 38E: 1489
(€15 (1) (1-1.;'4). (1-1/2) . (1-3/4) @ @172 @) @G-12y @ (@172 (5) 6
-C_]éés of materizﬁ z & i : :
“Mioist Toam or 1267 157 4 S ) 245 271 310 356 401 443 483 524 608
“sandyclay -~ ©  (i65) ° (205) (250) (285) (320) (355) (405) (465) (525) (580) (635)  (685) (795)
Sand and Gravel 119 153 176 206 229 252 298 344 386 424 459 493 566
(155) (200) (230) (270) - (300)., (330) (390) . (450) (505) (555) (600) (645) (740)
Common earth 103 134 161 183 ~906 299 " J7 . 310 348 390 428 463 524
R (135) (175 (210 (230) (270) (300) "(355) (405) (455) (510) (560) ~(605) - (685)
Clay, hard tough e T e S e B e L e B B el e 310 - 344 375 405 460
Sy o - (110) ;- (145) (180). : 210) (235): [(265) (310) : (360) (405) (450) (490) (530) : (605)
Rock wall-blasted- T3 06 -~2d19. o 138~ 15T o B 2O 24 sy b e IS e i T
; - (95)> 2(125) £USD) --(180) (205) . (230)- (275) - (320) (365)  (410) (435) (300)  (573)
Common ExcavW/‘ el as 80 (o 3080 pell10 . R38R £0 2153 0y 2oblY 222 256 291 321 352 413
. racks & roots _(30).\ (105) T(i30) (155) ; (180)7 . (200) (245) (290) (335) (380) (420) (460)  (540)
,clay,,wet&sucky 54 L s o T Tl 1 T 237 264 294 321 375
{ (70):_1 ~(95) :_(m; (145) (165)—_ S(185) - (230) - @70)  (310)  (345) (385) - (420) ' (490)
Rock,poorty Bine- <0 THBRE 2R sy iR & (8. - S5 922 <0940 180 206 233 260 28T 5836
g e (m F(llS}"f" @At (305) — (340) -(440)

B

s 5

—(160)—

(195

(270)

@75)
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() Fuctor for Depth of cut and unm’:k of ywing (Shovels)

Angle of Swing (deg)
“Pes cent of optimum depth 45 60 75 90 120 150 180
w . . 0.93 0.89 0.85 0.80 * 0T 0.65 0.5
60 . . .. 1.10 1.03 0.96 0.91 0.81 0.73 0.66
80 . ... 1.22 1.12 1.04 0.98 0.86 0.77 0.69
“100 . . . . . 1.26 1.16 1.07 1.00 0.88 0.79 0.7t
120 . . . . 1.20 111 1.03 0.97 0.86 0.77 0.70
“o . . ... 1.12 1.04 0.97 0.91 0.81 0.73 0.66
0 . . . 1.03 0.96 0.90 0.85 0.75 0.67 0.62
(K) Ideal Output of Loaders
(i) Crawler Loader cycle time
Houl distance m (It.) 7.62 15.24 30.48 45.72 60.96
[PX)] (50) (100) (150) (200)
Fixed time- 0.40 0.40 0.40 0.40 0.40
Haul time 0.12 0.24 0.49 0.73 0.98
Return time 0.07 o14 028 o4 056
Cycle time, min. 0.59 0.78 1.17 1.55 1.94
Volume hauled per hour m® (Cyd) (Bank Measure)
—S—ize bucket Loose m® (cu yd) . - One way haul distance m (ft.) L
s (cyds) Bank* 7.62(25) 15.24(50) 30.48 (100) 45.72(150) © - 60.96(200)
T1saa . .. 0.82(1.08) 62.92(82.3)  47.78(62.5)  31.80(41.6)  24.08(31.5) 19.19(25.1)°
1.5 . . . . 0.101.49) 84.10(110.0) 63.84(83.5)  42.43(55.5) 32.11(42.0) 25.61(33.5)
1.912-1/2) . . . 1.38(1.80) 101.68(133.0)  79.51(104.0)  53.13(69.5) 40.14(52.5) 31.19(40.8)
23003 . . . . L65@2.16) 125.84(164.6)  95.57(125.0)  63.61(83.2) 48.17(63.0) 38.38(50.2)
3.06(4) .. .7T.2.202.88) 168.20(220.0)  127.68(167.0)  84.86(111.0)  64.22(84.0) 51.22(67.0)

+Based on a swell factor of 25 per cent and an average load equal to 90 per cent of the rated capacity.

(ii) Wheel Loader . -
Cycle time .

7.62(25) 15.24(50) 30.48(100) 45.72(150) 60.96(200)

Haul distance m(ft.)

Fixed time 0.35 0.35 0735 0.35 0.3%
Haul ﬁﬂm 0.09 0.18 0.36 0.55 0.73
Return time 0.05 0.09 0.13 0.19 0.26
— 0.49 0.62 0.84 1.09 1.34
Volume hauled per hour m?® (cyd) (Bank Measure)
Size bucket. Loose m® (cyd) One way haul distanco:x_g t.) .
2 (cyd) Bank* 7.62(25) 15.24(50) 30.43(100)  45.72(150) 60.96(200)
1.530) . . . . 1.10(1.44) 101.30(132.5) T9.89(104.5) 59.02(77.2) 45.49(59.5) 30.96(40.5)
2.30(3) . . . . 1.65(2.16) 151.38(198.0): 120.03(157.0) 88.69(116.0) 68.04(89.0) 55.43(72.5)
3.06(4) . . . . 2.20(2.88) 201.84(264.0) 156.35(204.5) 117.74(154.0) 90,60(118.5) 73.85(96.6)
3,8i(5) R . R . 2.75(3.60) 253.07(331.0) '199.55(261 .4) 147.56(193.0) 113.15(148.0) 93.27(122.0)
4.60(6) . . . . 3.304.32) 303.53(397.0)  239.30(313.0) 176.61(231.0) 135.32(177.0) 110.09(144.9)

*Based on a swell factor of 25 per cent and an average load cqual to 90 per cent of the rated capacity.
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(D) Hourly Production of Lnssal Draglines

Bucket Capacity In cum (cyd)
0.78 0.96 1.15 1.34 1.53 1.91 2.9 2.68 3,06 3.8
(¢); -4  (0-12) (1-3/4 Q) 2-1/2) )] -2 4 %)
Class of material :
Ufht moist clay or 122 149 168 187 203 233 268 298 ass 413
oam. (160) (195) (220) (245) (265) (305) (350) (390) (465) (540)
Sand or Gravel . 119 141 161 180 195 226 160 291 348 405
(159) (185) (210 (235) (255) (295) (340) (380) (455) (530)
Good common Earth 103 126 145 161 176 20 23 260 287 340
(135 (165) (190) 210) (230) (265) (305) (340) - (375 (5
Clay, hard tough 84 103 122 138 149 176 206 233 260 313
(110) (135) (160) (180) (199) (230) (270) (30%) (340) (410)
Clay, wet sticky 57 73 84 99 111 134 161 184 206 252
as = 099 (110 (130) (145) as) (210) (140) (170) (330)
(k) PFactor for the depth of cut and angle of swing on the output of Draglines
tcourn deoth Angle of swing in degress
Per cent of optimum dep 2 a5 o 75 900 120 1500 180
0. 1.66 0.99 0.94 0.90 0.87 0.81 0.75 0.70 -
40 . 1.17 1.08 1.02 0.97 0.93 0.85 - 0.78 0.72
&0 . 1.24 1.13 1.06 1.01 0.97 0.88 0.80 0.74
80 . 1.29 1.17 1.09 1.04 0.9 0.%0 0.82 0.7¢
100 . 1.32 1.19 1.11 1.0 1.00 0.91 0.83 0.77
120 . 1.29 1.17 1.09 1.03 0.98 0.%0 0.82 0.76
140 . 1.28 1.14 1.06 1.00 0.96 0.88 0.81 0.75
160 . 1.20 1.10 1.02 0.97 0.93 0.85 0.79 0.73
180 . 1.15 1.03 0.98 0.94 0.90 0.82 0.76 (181
200 . 1.10 1.00 0.94 0.%0 0.87 0.79 0.73 . 0.69

,‘ (0 Rolling Resistances for various types of wheels and surfaces in Kg|Tonme. . . .(Lbs per ton) of Gross Load
’ . Rubber tyres, antifraction bearings

Steel tyres, plain Crawler-! track
bearings

of surf . »
e and wheel High Pressures Low Pressures
Smooth concrete 20(40) 27.5(5%) 17.5(3%) 22.5(45)
Good asphalt . . 25-35(30-70) 30-35(60-70) 20-32.5(40-653) 23-30(50~60)
Earth, compacted & well main 30-30(60-100) 30-40(60-80) 20-35(40-70) 23-35(50-70)
Earth, poorly maintained, rutted 50-75(100-150) 40-55(80-110) 50-70(100-140) 35-50(70-100)
Earth, rutted muddy, no maintenance . 100-125(200-250) 70-90(140-180)  90-110(180-220)  75-100(150-200)
" Loose Sand and gravel . 140-160(280-320) 80-100(160-200)  130-145(260-290)  110-130(220-168)
Earth, very muddy rutted soft' 175-200(350-400)  100-120(200-240)  150-200(300-400)  140-170(280-340)
. )
(m) Co-efficlents of traction for varlous road surface
Surface Rubber tyres Crawler tracks
Dry, rough concrete . 0.80—1.00 045
Dry clay loam . 0.50—0.70 0.90
Wet clay loam . 0.40—0.50 0.70
Wet Sand aad gravel , 0.30—0.40 0.358
Loose, dry sand 0.20—0.30 0.30
Dry snow 0.20 0.15—0.35
Too . 0.10 6.10-0.25

————en.



(n) Effect of Grade on the Tractive effect of vehicle in Kg|Tonne

Kg/Tonne (POu-ﬁds

e

Kg/Tonne (Pounds

per 2000 1bs of
gross weight)

SIC"-‘/I;J,e per 2000 1bs of o/

: _.gross weight) : :
1 10 (20.0) 12

b 20 (40.0) 13

i 30 (60.0) 214

2t 40 (80.0) 15 ,
-5 50 (100.0) 20

-6 59.9(119.8) 25

e 69.9(139.8) ST

‘8 . 74.6(149.2) © 35

-9 89.6(179.2) {40

10 99.5(199.0) 45

11 109  (218.0) 50

(p) Average Barometric Pressures for various

altitudes above Sea Level in mm (inches) of Mercury

1 119:2 (23874)
128.9. (257.8)
138.7 (277.4)
148.3 (296.6)
196.15(392.3)

.242.6 (485.2)
287.35(574.T)
330.3 (660.6)
371.4-(742.8)
410.4 (820.9)
447.2 (894.4)

Altitude above
sea level, m(ft)

(O

()]

304.80 (1,000)

609.60 (2,000)
- 914.40 (3,000)
1219.20 (4,000)
1524.00 (5,000)
1828.80 (6,000) .
2133.60 (7,000)
2438.40 (8,000)
2743.20 (9,000)

3048.00 (10,000)

e e e

(¢) Correetion Factors for Horsepower of four Cycle Engines,

e e—

Altitude above sea level
m (ft)

Barometric pressure,
mm(in) Hg.

760.00 - (29.92)

733.04 . (28.86)

70663 (2L 82)

608.72 (26.80)

655.83 (25.82)

631.70 (24.87)

“260833 2 721(23:95)7

585.98 (23.01)

654.13  (22.31)

542.54 (21.36)

52197 (20.55)

for various altitudes dnd temperatures

Temperatures, °F .
110 90 70 60 50 40 20 0 =20
e s e i - -
0'- (0) 0.954 0.971 0.991 1.000 1.018 1.018 1.039 1.062 1.085
50480 (1,000) 0920 0937 ~0.955 - 0.964 0974 0984  1.003 - 1.025. 1.048
409,60 (2,000) b.8s% 0904 0921 0930 0038 0948  0.968 <::0.988..0:1,000
914.40  (3,000) 0855 0872 088  0.8% 0905 0914 0933 0095 .07
1219.20 (4,000) 0.825 0.840 - 0.856 0.865 0.873 0.882 0.899 0.918 0.938
1524.00  (5,000) G7m¢ . 0500 085 0833 0.847 0849 0BT  0.885 ~0.504
bl 0761 0781 095 0,803 OBt 0.820 0.835 750,853 o080
13360 (7,000) 0738 0752 0767 0.715 0.762 0.7  .0.806  0.823:% -0.840
T30 (8.000) OfZ 075 0. O 0754 0762 0776 - 0.793 ,..03H
2 ami3.30  (©,000) g Do 01T e 0T 0730 G008 076k o 070
e TR~ e 06 e Gald o poaulc0mg - 0931 - 0B

R DR




Bladde Capacities ond Belldozer putput

Blade  Tractor
height  drawbar
em (in) hp

115,57

(45-1/2)

31300 3 in) 115.57 80
(45-1/2)

96.52 65
(38)

96.52 65
(38)

82.55 43
(32-1/2)

1.73 (5 ft. 8 in) 659.85 32
(27-1/2)

3.40 (11 1. 2 in) 109.22 *210
(43)

3.42 411 ft. 3 iy 91.44 #1122
(36)

1a7

Forwarded Reverse

speed in
per
minute

(fpm)

{150
37.49
(123)
37.49
(123)
37.49
(123)
45.72
(150)
45.72
(150)
42.97
(141)

42.97
(i41)

45.72

Blade Qutput cum (c u, ‘fd) Q{-: hr H;ul xh
speed in capacity m {1}

per cum -
minule foa, vdy 30 .48 60,96 21,44 12,92

(fpm) (100) (200) (300) (400}
99.36 167 14068 8028 S6.57 4358
(326} (4.8} (184.) (105) a4 (1))
101.80 3.36 116.214 65.75 45,87 35.17
(334) (4.4) (152) (86) (60) (46)
104.55 2.14 74,93 42,05 20.05 22.17
(343) (2.8) 98) (55) (3% (29)
104,55 1.83 64.22 35.93 25,23 19,11
(343) (2.4) (84) “@n (33 25)
50.90 1,15 71,87 19.88 13.76 10.70
(167) (1.5) 47) (26) (18) (14
56.39 0.69 22.17 12.23 8.41 6.88
(185) ©.9 29 (16) (1) )
217.02 3.21 136.09 78.75 55.81 42.81
(712) “4.2) (178) (103) {73) (56)
217.02 2.2% 97.10 56.58 39.75 30,58
(712) G. 0) azn 74) (52) (40

wption of various pneumatic tools

{5) T)}p/ca" Air Consiir

}:qmpm\

Cu.m. per minute (-c;r;)i;;;
unit at 5.62 kg/sg cm (80 p.s. 1)

Air track drills .

Drifter Cradle mounted
Jackhammers

JFack-picks. .

Blast hole blow guns .

Sump pumps

One ton capacity winches
Chipping hammer . .
Riverting hammer . . .

16.99(600)
4.25—7.08(150—250)
2.27—2.83(80—100)
1.42—1.67(50—60)
4.25—5.66(150—200)
2.27—2.83(80—109)
4.25(150)
0.57—0.85(20—30)
0.85—1.13(30—40)

Bit grinder . . 0.85(30)
Wood borer . . . . . . 1.42(50)
Concrete Vibrator . . . . . . 0.85—1.67(30—60)
Pile driving hammer Mo. 2 . 16.99(600)
) szed ime Eiemients for Wheel Scrapers in minutes
- Hauling speed ranges, kph
Element
8to 13 13to 24 24 t0 48
1)* @ 3) (€] @ (3) 1) 2 3)
Toading 0.8 1.0 1.4 0.8 1.0 1.4 0.8 1.0 i
Dummng-turnmg : 0.4 0.5 0.6 0.4 3.5 0.6 0.4 3.5 0.6
Accelerating-decelerating 0.3 0.4 0.6 0.6 0.8 1.0 1.0 1.5 2.0
TOTAL 1.5 1.9 2.6 1.8 2.3 3.0 2.2 3.0 4.6
*Columms i, 2 and 3 indicate the time for favourable, average and unfavourabl'c;cr:onditions respectively.
{x) Load Time
7 cuan Elevating Scraper .80 Min
§ cu.m Elevating Scraper 1.00 Min
i7 cum Elevating Scraper 1.00 Min.
21 cum Elevating Scraper (Twm Powe:) .70 Min.
24 cuan Elevating Scraper (Single Power) 1.00 Min.
26 cuum Elevating Scraper (Twin Power) .80 Min,
16 cu.m Conventicnal Scraper (Push Loaded) . R .75 Min.
1% cu.m Conventional Scraper (Push Loaded) . . 1.00 Min.
i5cum Conventional Scraper (Push Pull) 1.00 Min.
23 cum Conventicnal! Scraper (Push Pull) 1.10 Min.

E*Irrigation/go——«l 5



11, Hourly Use Rates

The hourly use rate of the equipment shall comprise of the
following clements

{a) Ownership Cost
—Depreciation

{b) Operational Cost
(1) Repair Charges
(2) Depreciation and repaic of tyres and tubes
{3) Operators and maintenance crew charges
{4) P.O.L. Energy Charges
{5) Miscellancous supplies

—The various eclemenis as mentioned above shall be
evaluated as below —

{a) Depreciation

The equipment shall be depreciated by modified straight
Jine methods starting from the acquisition cost till
50% of the cost in 409 of the life, and till the re-
sidual value of 109 of the cost in the remaining
609 of the life. The life of various equipments to
be used for this purpose has been given in Part IV

of this annexture.
(b) Operational Cost

1. Repair charges : These shall be provided at relevant
scoled provision taking into consideration the esca-

108

4. Provision of POL could be checked as per optimum fuel
consumption and 20 to 28% of the cost of fusl shall‘be p\:nvtdcd
for purpose of lubricants depending on the type of equipment.
‘The elecirical energy charges shall be as per actuals,

5. Miscellaneous supplies @ The hourly miscellaneous
provision shall be kept at 109 of the hourly repair provision.
This shall be suitably increased for machines using wire ropes,
cutting edges, etc., and in-adverse job conditions.

111, Hourly Hire Charges

(i) The hourly hire charges shall include all the elements as
mentfoned in hourly use rate of the equipment and in
additron the interest charges on average capital invest-
ment, and supervision charges.

(ii) The average capital investment shall be calculaied by
the following formula :

— {0514 N - 0.48)
N

Where ‘C’ is the cost of equipment ax}d ‘N’ is the number
of block of 2000 hours each of the life of the equipment
in hours.

(iif) Supervision charges shall, generally be fixed by the owner
of tte equipment or the state and shall be 10 to 159 of
the hourly use rate of the equipment.

(iv) The minimum hours to be charged for different periods
while giving machines on hire shall be taken as below :

lation of prices of spares and also severity of the . ;

job” condition over operational hours during the Acnual basis 2000 hours
year. Monthly basis 250 hours
2. Depreciation and Repair of tyres and Tubes shall be cal- kly basi 60 h
culated as cost of tyres over the life in hours. The houtly repair Woekly basts ours
provision shall be taken as 15% of the hourly depreciation.

Daily basis 10 hours
3. Operators & Maintenance Crew charges shall be taken as Note:—Number of hours given in paras (i} & {iv) are w.r.t.
per actual annual cost over the operational hours during the two shift working. These figures will change in case
year.

of change in the number of shifts worked in a day.

TY. LIFE & REPAIR PROVISION OF EQUIPMENT

Sl Equipment Life of Equipment Repair Remarks
No. - Provision
Category Capacity Year Hours {%age of cost
equipment)
1 2 3 4 5 6 7
1. Excavators
Shovels & Draglines Upto 1.5 cyd 10 12,000 150
1.5t03.0cyd
(dlcsCl)\ 12 15,000 150
above 3.0 cyd
(Diesel) 15 25,000 150
2.5 to 4 cyd
(Electric) 15 25,000 150
4 cyd & above
{Electric) 20 40,000 150
Walking Draglines 20 30,000 150
Bucket wheeled Excavators 20 40,000 150
Diedger In Hull 25 — 60
Fresh Water Machine 10 — G0
Barges Hull 16 — 60
Machine 10 — 60
Tugs Hull 16 — 60
Machine 10 — 60
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1 2 3 4 5
2. Dumpers
Bottom Upto 20 T 8 10,000 140
Dumpers 20Tts30T 10 16,000 140
Above 20 T 12 20,000 140
Reor Upto 15T 8 10,000 140
Dumpers 1I5TtodsST 10 12,000 140
A5TwosS0 T 12 15,000 140
above SO T 15 20,000 140
Highway Dumpers 8 10,000 140
3, Kcrapers
A. Motorised
Push Upto 10 cyd 8 9,000 150
Loaded Above 10 cyd 10 10,000 150
Elevating and seif-Loading -— i0 10,000 150
B. Towed - 12 15,000 75
4. Tractors
Crawler Upto IQO HP 8 9,000 200
100 to 300 HP 10 12,000 240
Above 300 HP 12 16,000 240
Wheeled Upto 75 HP 8 12,000 150
Above 75 HP 10 15,000 150
5. Graders 10 12,000 150
6. Loaders
Crawler — 10 12,000 200
Wheeled — 10 15,000 150
Belt Loaders — 16 20,000 70
Reclaimers & Stackers 20 30,000 70
7. Compactors
Self-propelled Sheeps fcot Roller 10 12,000 80
Drawn Sheepes foot Rollers 8 10,000 70
Vibratory Rollers 6 8,000 150
8. Cooling Plants ‘
(i) Aggregate Cocling Plant 20 40,000 75
(i) Ice Plant
9, Water Sprinklers 10 16,000 100
10. Canal Trimmer and Lining Equip-
ment above 200 cyds/hr. 16 20,000 100
11. Drills
Blast hole drills 10 10,000 80
Core Drills 8 8,000 80
Wwagon Drills . 8 8,000 80
Tricone rotary Drills 10 10000 @0n
12, Compressors
A. Diesel Compressors
i) Portable upto 300 cfm "8 10,000 100
(ii) Portable above 300 cfm 10 12 000
B. Electric Cmpressors
(i) Portable upto 300 cfm. 10 16,000 80
(ii) Portable above 300 cfm. } 12 20,000 R0
(iif) Stationery 20 30,000 80
13. Blowers 12 — 80
14. Batching and Mixing Plant
(i) Cement handling Batching
& Mixing Plant 18 30,000 75
(i) Transit Mixers
I 10 10,000 120
(i) Agitating Cars
(iv) Portable Concrete Mixers 5 6,000 80
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H 2 3 5
15, Pamps
(i) Diicsel Engine driven above 10 H P 18 10,000
i) Electrical - 12 20,000
16, Well pointg —_ 12 20,000
17. Cranes
(i) Mabile (Pncumatic wheeled) 4 to 6 Tons
5 to 12 Tons 10 12,000
15 Ton and above 12 15,000
(ii) Crawler Mounted Upto 3 tons
4 to 10 tons 10 12,000
Over 10 tons 12 15,000
(iii) Tower — 20 30,000
(iv) Truck mounted — 10 16,000
18. Transport Equipment
A. Heavy Transport Vehicles
(a) Trucks & Highway Dumpers (i) Diesel upto 3 T
Diesel3to 5T 10 2,00,000 km
5 T and above
(b) Tractor Trailers Upto5T
5Ttol0T 10 2,50,000 km
10 T and above 12 20,000 Hrs.
B. Light Transport yVehicles (i) Jeeps
& port e (ii) Station Wagons 1,60,000 kn
(iii) Cars
(iv) Ambulance Cars
C. Aerial Transport
i) Ropeways
® Rope 2 40,000
(i) Cabeways
D. Locomotives
Diesel 10 16,000
Electrical 22 40,000
Wagons
Rail Cars 20 30,000
19. Diesel Generating Sets Upto}50 Kva 10 20,000
J Above 50 Kva 15 30,000

100
70

100

120
120
120
140

140

140
140

70

120
100

70

100
120

V. BIBLIOGRAPHY

1. Construction Planning, Bquipment and methods by RL Beurifoy
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EXAMPLE NO. 1

Hydraulic Exeavagor (Back-hoe)—Dumper Combination

Tow] quaniity to be handled
Type of miterialsoil
Programme

Shift working

Work load per sedson

Peck work load per seascn

Waork load per hour

1. EXCAVATION :

Adopt 3m? capacity hydraulic excavator (back-hoe)

Idcal producticn per hour

Considering Jeb & Management
factor

Time factor .
Bucket fill factor
Actual production per hour

.. No. of excavators required

Add 209 stand by

e 37.67x108m?

== Disintegrated rock
='To be completed in 5 Yrs,

== Double shift
37.67

52 e e X ] (83

37.67

= o 1,25 % 108 m

5
=9.41x10°m?
9.41 x 10®

2000
=470.5 m?

=390m3

=0.84
=0.83
=0.9

=390x0.84x0.83x0.9

=245 m?

say 2 Nos.

2. TRANSPORTATION TO SITE:

Quantity available per hour for
handling

Taking swell factor

Quantity per hour to be handled
by Dumpers

Select 18,12 m? 31.75 (tonnes) capa-
city Dumpers Lead

Dumper Cycle Time :
(a) Loading time

(b) Dumping turning & spotting
time

(c) Speed of loaded Dumper
Speed of empty Dumper

-~ Haul time

(d) Total cycle time
No. of trips per hours of 50 Minutes

Quantity carried by one dumper
Bxcavator production per hour

No. of Dumpers required per
excavator

=245 mo

=0.75
=245

0.74
=326.66 m8

=3.75 K.M.

=18.12x 60

326.66
=3,32 Minutes

=3 minutes

=225 K.P.H.
=275 K.P.H.

=7.5x60

25
=18 Minutes
=24.32 Minutes

—2.,06
24.32

=18.12x 2.06
=36.25 m?

=326.66 m?
=326.66

36.25

=Nos.

111

No, of Dumpers required for =18
2 excavators

Provide 209 as standby (-+)3.6
21.6

Say 22

s Total No. of dumpers requited w22

]

. SPREADING :

Total quantily for spreading
Programme

Work load per season

=37.67=10* m?
years
=37.67x 108m?

5
=37.67
Peak work load per season e 1,25 ¢ 105
3
=9.41 x 105 m3
Output required per hour =9,41,000
2,000
=471 m? (b.m.)

Select of Dozer of 275 HP
Progiess of Dozer per hour

=629 m? (loose)

(inclusive of operating efficiency) 500 m?
Considering;
Job and management factor =0.75
Load facto: =0.75
Estimated output of dozer per
hour =500x0 75x0,75
=281m2 (.b.m.)
. 629
.. No. of dozer required =—22
281
Stand by (4-).44
Total ?
Say 3 Nos.
—Total No. of Dozers required is 3
COMPACTION
Quantity required to be =471m3 (b.m.)

compacted per hour or 629ms (loose)

. Taking Double Drum Sheep foot Roller of 1.5mdia of 1.2 m
width with 900-100 HP crawler tractors.

Considering ;

(a) Efficiency factor =0.83

(b) Total width =2.4 meters
(c) Effective width =0.85

(d) Speed =4 K.M./hr.
(e) Depth of layer =0.25 meters
(f) No. of passes =12

..Compaction by Double Drum Sheep foot Roller
=Efficiency x wix th x speed x dept of layer x effiective width

No, of passes
=.83x24x4x1000x.25x0.85

12
=141 m? /hour
=No. of Double Drum Sheep footzrollers required
=629

—a4.4
141
Say 4 numbers

Stand by +1 number

Total :

6 numbers
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EXAMPLE No, 2 3, SPREADING THE EARTH
Scraper—Pusher Combination Hourly output required == 375 me
Total earth work 1o be handled = 6x10% m* Adopting  dozer of 180 H,l’).
The earth work is proposed to be com- a‘}%‘;!{k)'"g spread arca of 30.48 m
ot y Seraner-—FPusher Cc inati . .) ]
D D ieted i three years 1 Ideal Production per hour =300 m3
below : ’ Considering :
Ist year =6 108m® Load factor =08
nd year =6 [05m? Job & management factor =075
3rd y‘,‘ 43 10%m3 Therefore  output per dozer =300x0.8x0.75
rd year =T per hour = 1 §0m3
The peak quantity (0 be handled in
0né sIc:xsonl Y = 6,00 % 10sm? s No. of Dozers required :?Z(S)”
Quantity to be handled/hr =6,00,000 =2
2000 Add 20% stand by =1
=300’ma .. Total No. of dozers required =2+1=3 Nos.
1. SCRAPERS: 4. WETTING THE FILL :
. N . K 8 capd ity .
Selecting scraper of 11.50 m C]mc_lz KM Quantity of earth to be wetted per =375 m3
Average lead =3 K.M. hour
speed of loaded scraper =22.5 K.M./hr Weight of earth placed per hour =375x 1661
Speed of empty scraper =27.5 K.M./hr =06,22,875 kg.
Average speed =25 K.Mhr Water to be added by weight =12%—6%=6%
Weight of water required per hour =6,22,875% 0.06
Cycle Time =37,370 kg.
(i) Loading time =1.00 mts. or 37,370 litres
(ii) Haul time 6x 60 =14.40 mts. Using water tanker of 10,000 litres capacity and water pump
25 of 2,275 litres per minute capacity.
(iii) Dumping, Turning & accelerat-=1.50 mits. Filling time required =4.4 min.
ing time Haul tiﬁne for 2 K. M. at 20 K. M. 2x 60
. er hour = =6 min
iv) Total cycle time =16.9 mts, p .
) Say 17 mts . 1 20
o _ Sprinkling time for 10,000 litres =10 Min.
No of trips per hour —i) at the rate of 1,000 litres/min.
17 Return time at 25 K. M. per hour -=4.8 min.
=3 -—
. Production of scraper/hr. =11.50x3 m? Total cycle time =25.2 min.
=34.5 m3 (loose) . 50
or =34.5x8 m? (b.m.) No. of trips per hour =—=2
=27.6 m? 25.2
Therefore No. of scrapers required-300 Quantity of water handled =10,000% 2
— per hour =20,000 Itr,
27.6 . : .
) =11 Nos. .. No, of tankers required =3_7,370 .
Add 20 stand by =2 Nos. s 205000
. ay
tal No. of scrapers required  =11+2=13 Nos.
To P Add stand by ) 1
2. PUSHERS : s Total No. of water tanker/ =3 Nos.
inkl 1
1t is proposed to deploy Pushers of 250—275 H.P. sprinkler required
for above scrapers 5. COMPACTION :
Scraper cycle time =17 mts. Quantity required to be compacted - =375 m?
i . - per hour
Pusher cycle time =2.5 mts Selecting self-propelled vibrators
».Bach Pusher will cater for =17 Tampering foot compactor with
ot - efficiency factor =0.83
2-2 g Width =2.1m
Say7 écrapers effective width =0.85
+.No. of Pushers required 11 speed =3 K.M./hour
= Depth of layer =30 cm
=17.6 No. of passes =4
Say 2 Nos. ;. Progress of compaction per  0.83%2.1x0.85x3000x .3
Add 209 stand by 1 No. hour 7

.~ Total No, of Pushers required =2-1=3 Nos, =335 m? /hr



- NoL of compactors required

Stand by
. Total No. of compactors requi-
red

Note —Excavation with the scrapers have been worked
out assuming level haul roads, Whereaver grades are involved,
duc care is to be exercised to account of total resistance (grade
resistance -+ rolling resistance) in arviving at haul & return times.

EXAMPLE NO. 3
Loader-Dumper Combination
Total quantity to be handled =58.28x 10®* m?
Type of material
=To be completed in

5 years.
Programme
Shift working =Double shift
Work load per season =58.28
x 108
5
Peak work load 58.28
= — x1.25%x10%
5
—Work load per hour =14.5x 108
2,000
=728.5 m®

1. Execavation :

Select 2.3 ms?
(Crawler)

capacity loader

Considering one-way haul distance
of 25 ft.

Ideal production per hour
Actual estimated output per hour

=164.6 m® (b. m.)
=164,6%0.76x0.75x%
0.83

=78.38 m (b. m)
or 78.38

0.8
=98 m
=728.5
98
=7.43
(4) 1.48
8.91
Say 9 Nos.
m?® capacity

(loose)

.. No. of loaders required

Stand by

Provide 9 Nos. of lo_aders of 2.3

2. Transportation :

Quantity per hour available for =98 m3
handling
Lead ) =2 K.M.
Select 18.12 m® (31.75 tonnes)
capacity rear Dumpers. -
Dumper cycle time :
(a) Loading time =18.12x 70
——— =11,00 min
(b) Dumpting, turning & spott- =3,00 min.
ing time
(c) Haul time @ 25 K. M. per =9.6 min
hour
(d) Total cycle time =23.6 min
. No. of trips per hour 50
) = =2,12

Quantity carried by one dumper = 18,12%2,12
38,38 m?

- No. of Dumpers required/loader

—— =3 2,58
Total No. of Dumpers required ~—2.55x7=17.8
for 7 loadrers
Say 18 Nos.
Stand by (+) 4
22
—Total No. of 18,12 m? capacity =22 Nos.

Dumpers required

For spreading, wetting & compaction, proceed as under
example No. 2.

EXAMPLE NO. 4
Excavation of Hard Rock

Total quantity to be excavated in =2,85,00 m?
a season
Peak requirement in a season =2,85,000—1.25 m3
=3,56,400 m?
=3,56,400
Output required per day 200
=1782 m#

oy

. Drilling Operation :

Estimated average progress of =4 holes of 1.5 metre

120 cfm capacity heavy du v per hour ie. 6 m
Jack hammer per hour.
Estimated average progress per =6.x5m
day (considering single shift =30 m/day
working i.e. for 5 production
hours)
For 1 cu. m. of meterial I m of
drilling is achieved
—For 1982 m?® of material per day =1782
drilling at rate of 30 meter per
day, No. of Jack hammers re- 30
quired =59.4
Say 60 Ms
Stand by at 30% (+) 18 ms
78 Ms.
—Total No. of Jack hammers (120 cfm capacity)
required —78 mr.

2. Air Requirements :

An Air compreésor of 250 cfm capacity can cater for 2 Jack
hammers and Air Compressor of 500 cfm capacity can cater
for 4 Jack hammers

Therefore provide 250 cfm capacity =16 numbers
" air compressors
Stand by + 3 numbers
Total Nos. 19 numbers
and provide 500 cfm capacity air =7 Nos.
CcOmpressors
Stand by +1 No.
Total Nos. 8 Nos.

Loading :

Peak requirement of boulders per =2,85,000x1.25 m®

season
=3,56,400 m3
Requirement per hour =3,56,400
2000
—178.2 m?



Select Tippers of 4.5 m®
{6.5T) i

Cyele Thne @
(i} Spotting time

=3 KM,

w15 minutes

(i} Loading time (Manually) +15.0 minutes
(iih Haul time

(average speed of 30 KMPH)

je. 10x60

=z 20 mrin,

=200 minutes

30
(v} Dumping ime

{v) Total cycle time 39.0 minutes

5;13' 40 minutes

50
.~ No. of trips per hour e =] 05
40
.~ Output per tipper per hour =4.25%1.25
=5.625 m?3
178.2
.~ No. of tippers required =
5.625
=32 Nos.
Provide 209 stand by +6 Nos.
38 Nos.
Total No. of tippers required are 38 Nos.

EXAMPLE NO. 5

Exzample of Concrete placing, concrete production
aggregate processing.

and

Select concrete placing, comcrete production and aggrepate
processing for a solid gravity concrete dam : Qty. 3,60,00¢
m? : to be completed in 4 years. Peak gty. in 2nd year is
2,10,000 m3. Work is proposed to be carried out in double
shift. Suitable granite rock is available for aggregate at a dis-
tance of 2 kms. from dam site and there is no over burden.
Agpregate size required is 150-75 mm, 75-40 mm, 40 to 20 mm
and 20-6 mm. Good quality sand is not available and -so
proposed fines of crusher are pioposed to be used.

Solution
Total quantity of concrete = 5,860,000 m3
Period =4 years
Average quantity =1,40,000 ms3
Peak quantity in 2nd year =2,10,000 m?
Schiedulein working hours ina year =2000 hrs.
in double shift working.
210000

Rate of concrete placement requir-

=———=105m?/hr.
ed 200

There shall be loss of concrete on the following accounts.
(2) During transportation due to spillage, leakage etc.
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aggregate of 1 1 2.5

No, of batches per hour of 30 min. 50 =18.3

No, of mixers required -

Provide 1 No. mixer as stand by,

Batching Plant

Assuming a rix proportion of Cement, sand and coarse
: 7.0 and water cement ratio of 0.6

Density of materials is taken as

Sand ~—1542 kg/eu. m,
Coarse aggregate —1780 kg./cu. m.
Concrete —2314 kg./cu. m.

Then neglecting weight of water in concrete weight of ons
batch =2.5%2314=5785 kg.

5785 %7
Weight of coarse aggregate =—— —x 3857 kg
142,547
3857
or volume of coarse aggregate =———2.17 cum. m.
1780
5785%2.5
weight of sand =———— =1377 kg.
142.54-7
1377
or volume of sand =—— =89cu. m.
1542
1% 5785
weight of cement =-———— =550kg
142,547
weight of water required per bateh =550%0.6
=330 kg
=330 kg

Assuming proportions of different grades of material in cosrse
aggregate as under :

150t0 75 mm  =35%
75 to 40 mm =30%
40 to 20 mm =25%
20 to 6 mm =10%

So the weight of each grade can be worked out to determ'ne
cap. of the batcher

150 to 75 mm size —3857x .35=1350 kg
=0.76 cu.m.
—3857% .30=1157 kg
=0.650 cu. m.
—3857 % .25=964 kg
=0.54 cu. m.
—3857x .10=386 kg
=0.22 cu. m,

75t0 40 mm ,,
40 to 20 mm »

20to 6 mm

The batcher may be sized for an additional 33% capaaty

(b) Discarding of mixed baich due to delay in placement
or unsatisfactory mixing.

So allowing 5% allowance for losses we obtain :
Rate of concrete production =105x105 =110 m3/hr,

" 100

Mixing Plant
We select a mixing plant of 2500 L capacity

(1) Charging time —30 sec.
{2) Mixing time —390 sec.
(3) Discharge time —30 sec.
(4) Drum closing or loss —12 sec.
162 sec.

i. e. 2.70 minutes.

so we provide as under

Sizes of Batcher required for
apgregate

Provided

1350 1.33=1805 kg
1157%x1.33=1538 kg

2 batches of 1800 kg each
+1 stand by

T 964x1.33=1287 kg
386x1.33=513kg

2 batchers of 1300 kg each
+1 stand by

" For Sand size required
1337x1.33=1831

Provided 1 Batcher of 1800 kg
cap.

------ For Cement size required
550x%1.33=731

Provided I Batcher of 800 kg
capacity with 1 stand by
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el T
plant

g plant

work
- — et i e i« o 4 i 5 ¥
My, per Ot Qty, regd., Recom- Then
batch of  cu, m. for 3 hrs,  mended
2.5 cu, m. Ix 10 Bin.,
M. T, cu. m. size
concrete M.T.
M.T. )
S £50—75 mm - %103 10=5940 MT
Conrse 153.12
150-— 1.35 54 178.20 180 7540 mm M_u_g e % 103 105100 MT
) 1.16 A6 153.12 160 -
d40—2G .96 .38 126.72 130 40—20 mm e —— x 10x10==4224 MT
206 . 1.3 16 51.48 60 3
o o ey - 51.48
Fine aggregate san 1.38 .55 132.16 190 SOf AN _ -
Cement 0.55 22 72.60 80 20—6 mm ;7 < 10xI0=1TI6 MT
Total ' 800 M.T. 182.16

Fine aggregate sand —— —— x 10x 10=6072 MT
3

Cement storage for 19 dgys would require silos of cap.
Cement required per hot{r ‘ =24.30 MT =£io < 10%10=2420 MT
Cement may be transportation may be designed for carry 3
capacity of=24.30x1.30=31.5 M.T. say 30 M.T.
Iee requirement for cooling the concrete

Aggregate Processing . .
Mix design for batch size of 2.5 cu.m., i.e. 5785 kg.

509.52
Coarse aggregate required per hour:—?—: 170 M.T. Coarse aggregate — 2857 kg at 45°C
182.16 Fine aggregate _ 1377 kg at 40°C
Fine aggregate required per hour = . =61 M.T. Cement . 550 kg at 40°C
I H O,
Total=170+61 =231 M.T. Water — 33D lits. at 25°C
Allowing Transit loss @5%, Assuming that it is required to place concrete at 20°C
Finished output required=231x1.05=242 M.T. Thermal heat Balance for mix without cooling
S.No. Ingradient Wt. Kg. Sp. Heat  KcalPer °C Initial Initial Total
Temp. heat Kcal
1. Coarse aggregate 3857 .20 771.4 45 34713
2. Fine aggregate 1377 .20 275.4 40 11016
3. Cement 550 .27 148.5 40 5994
4, Water 330 1 330.0 25 8250
5. Moisture in fine aggregate say 5% ) 69 1 69 40 2760
" Total £1594.3 62733
62733 If 24 hrs. manufacture of ice is contemplated with storage and
-, Temp. of concrete = =39,34° concrete work is in 2 shifts, i.c., 10 hrs. daily then capacity of
1594.3 ice plant
Temperature of concrete desired at the time of placement 13.567x 10
=20°C =T=5.67 MT

.. Heat lired to be removed =1594.3 (39.34—20° . . )
cat reqr —130833 I((cal per bazch Allowing 207 standby capacity =§.6I;/d41:1.12-;6.9
sa er hour
If only ice is used for cooling the mix then quantity of heat Y P
removed by 1 kg of ice flakes.

=804+(20x 1) Kcal EXAMPLE NO. 6
) f ) 30833 Example of selecting pump for dewatering coffer dams
Quantity of ice required = 100 =308.33 kg/Batch . Water will flow under a coffer dam any time there is a difference
in the hydrostatic levels on the two sides of the dam. The total
. ) 308.33x 110 quantity entering an area inside a coffer dam will depend on the
Hourly requirement of Ice =T= 13567 kg velocity of flow and the area through which it flows. The varia-

tions in soil conditions in each case make it difficult to make an
3 Irrigation/80--16
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accurate estimate of the flow. The results of tests conducted by
Hafer for sands varying from .1 to 3 mm in effective size are
{410
Yo Cdls JRSUR—

60
Where  vs=velocity of flow m/day
c==a constant varying from 400 to 1000

d =effective size of sand mm
s=slope of hydraulic gradient
t=stemp. °F

Porosity ratio

if refinement of correcting for vaviations in femp. is omitted,
the velocity is expressed in feet per day.  We get the formula

13 ed? v true velocity of flow
[ —— through the voids t/day
P p== porosity ratio of soil

k== 3.3 cd¥p
Q, Flow through a given area A in gpm
VAP 3.3 eds Ap ed*As
10500  p 10800 3270

value of k can be selected from the following table :

Coarse Fine gravel

Fine Med
0 0.20 0.30 0.40 0.50 0.8 1.00 2.00 3.00
0.25 27 112 250 460 700 1790 2800 11200 25000
0.30 43 172 386 686 1070 2740 4290 17200 38600
0.35 60 240 540 960 1500 3840 6800 24000 54000
0.40 82 330 740 1320 2060 5280 8250 33000 74000

"EXAMPLE

A steel sheet piling coffer dam enclosed an area 50 ft  wide
by 200 ft long. The pit is excavated to a depth of 50/below the
level of water outside the dam. If the bottom of the pit is 50,
the soil has an effective size of 0.5 mm and a porosity of 0.3.

Assuming C for this porosity to be 400

50 3.3x400x0.5%
d=0.5 p=—03 s= k= ——m88 ——
50 0.3
= 1100
and from table we have a value of 1070
50 hydraulic graduate
S= =
then 50
v=1100x 1 =1100 ft.
1100 x 50 x 200 x 0.3
Q =—————— =305 gpm
10,800
H.P. of pump regd.
static head =50 ft,
Assuming a 24" dia hose pipe is used
frictional loss
1 footvalve & strainer 55 ft.
suction pipe 10 ft.
cutlet pipe 150 ft.
215 ft.

Sc we take the nearest equivalent length from standard tables.
Friction loss equivalent 250 ft. pipe 2” dia=37 ft.
Total head regd. 37+50=87 ft.

WQH 8,34 x 305 x 87
HP= ——— —_— 1117
33000x n 33000 % 0.60

. Sowe select 2 pumps of 6.5 HP each suction & delivery 23"
size and 1 pump kept as stand by.

EXAMPLE NO. 7
Tunrnel Excavation
—Diversion tunnels = 4 nos. (T-1, T-2, T-3, T-4)

-—~—Diameter Excavated 15m
Finished 12 m

—Length 1000 meter each tunnel

—Tunnels are proposed to be excavated in four sections/
phases,

—Thickness of lining 900 mm
—Rib depth 250 mm

—Three shifts work/day, working 10 months/year 25 days/
month, 16 hours/day. .

Total working hrs/years—10x 25 x 16=4000 hrs.

—~Quantity of Excavated material for each tunnel
=1,76,700 m3

—Approximate X-Section are phase-wise
Phase I=35m?

Phase II =57 m?

Phase Il =57m?

Phase 1V =27.70 m?

Total =176.70 m?

Construction Schedule—36 months for all the four tunnels to
suit the completion schedule of the project. Water to be diverted
through tunnels T-1, T-2 on completion in 36 months and the
work of first stage of main dam to be completed in cne working
season. The construction works on tunnels T-3 & T-4 to com-
mence and complete 12 months later than that of tunnels T-1
& T-2. Dam will be raised to a maximum flood height likely to
be attained with 4 diversion tunnels running.

Tunnel Excavation is proposed to be tackled with point ex-
cavator (Road Heading machine) with N.A. T.M. (New Austrian
Tunnelling Method) support system which requires shotcreting
reinforced with a wire mesh and widely spaced light ribs and
radial anchoring immediately after excavation. This method
is a deviation from conventional tunnelling employihg drilling,
blasting and steel ribs supports. The adoption of new method
which has distinct advantage of more speed will also result in
substantial saving worth crores of rupees due to less excavation,
less backfill concreting, minimisation of formation of cavities,
less use of steel etc.

The N.A.T.M. which makes a very rational use of shot-
crete as a tunnel support media was developed in Austria about
30 years ago and is universally applied in West Germany, Austria
and some other European countries on the tunnelling and sub-
way construction. -

In this method, the supporting system consists of a shot-
crete shell of 200 mm 4 thickness reinforced with a wire mesh and
widely spaced light section ribs. A system of full length
mortar embedded radial anchors at desired spacing is provided
along the tunnel X-section.The hard shotcrete shell carries the
tangential component of the rock load and the radial anchors
carry the radial shear component of the rock load. The anchors
develop a load carrying arch around the tunnel X-section peri-
phery. This arch has an appreciable load carrying capacity and
reduces the load on the external tunnels supports i.e. shotcrete
shell and ribs. The N.A.T.M. is a flexible support system as the
freshly applied shotcrete yields somewhat and accommodates



Uie rock strata movements. This method is specidly beneficial
for squeering ground conditons.

The actual apphication of N.AT M, consists in applying in
intlal shoterete layer of 50 ma thickness immediately afier the
tunnel X-section is cut.  After this, wiremesh fabric/~ is nailed (o
its entire surface, ribs are installed and final shoterete of 100 mm
thickness is applied. Anchoring is carried out behind the cutting
machine if the convergeney is within  limits.  Otherwise, an-
choring of the {reshly shotereted heading is carried out before next
round of cutting.  Theoretically ribs are not the primary load
carrying members in this method,  These are, however, provided
for mainfenance of tunnel X-section and distribution of rock loads
in the shoterete shell support.  The section of the ribs used 1
West Germany/Austria 1s a tight U shaped section of 10-15 kg/M
weight compared to the useof ISMB 250 of 37 kg/M in tunnel at
Beas Project.

The various parameters of the N.A.T.M. support system viz.
shotcrete shell thickness, the weight and other specificatioh of the
wiremesh fabric, the size and spacing of the ribs, the dia, length
and spacing of the anchor bars ete. are all to be design:d.

When rock cutting machine is employed for creating tunnel
cavity instead of the conventional drilling and blasting methods,
there is almost a tailor cutting of the tunnel X-section and the
overbreak is nominal. However, the rock cutting machine
with boom mounted rotary cutting head has limitation of height
for cutting tunnel X-section. The rock cutting machine used in
tunnels normally accommodates a height of 4.25 M with possibi-
lities of additional height upto 4.5 to 4.7 M max. with the help
of special attachments. Therefore, the tunnel X-section has to be
divided in suitable lifts so as to enable the use of the machines.

The other limitation with rock culting machines is the comp-
ressive strength of the rock. The machine cut rock very efficiently
having a crushing strength of 700 kg/cm® and with less efficiency
upto 1000 kg/cm? Beyond 1000 kg/cm? rock strength, cutting
machine does not remain economic, Duc to the limitations of
rock cutting machine, its deployment has to be judiciously
examined by a log of test holes or bore holes in the alingment of
the tunnels to ascertain the type of rock, rock strata and their
thicknesses along with compression strength details etc.

Equipment Planning

1. Point Excavators

4 nos. point excavators, one on cach face of the tunnels T-1
& T-2 will be deployed for excavation of Section-I of the
tunnel X-Section (Annexure-A)

After driving the Section-I of T-1 & T-2, thesc excavators will
be shifted to T-3 & T-4 for excavation of Section -I of T-3 and
%-4 and subsequently sections-1I, III & IV of T-3 & T-4 (Annexure-

).

4 nos. point_excavators will be able to complete the job
within construction schedule of tunnels.

The construction of the top section of the tunnels can be
carried out more economically with these rock cutting machines
combined with N.A.T.M. support system.

4 nos. hydraulic excavators, one on each face of tunnels
T1 & T2 will be deployed to excavate Section-II, ITT & IV of the
X-Section and these will be able to complete the job within
construction schedule of tunnels. (Annexure-C)

2. Hydraulic Excavators, crawler mounted 3-mn®

It is expected that hydraulic excavators would be able to
excavate clay/shales strata with their own prying and breaking
force and will handle excavated rock material obtained after
blasting of hard sand stone strata.

The X-Section of tunnel and deployment of Point Excava-
tors and Hydraulic Excavators are shown in Fig. |1 & 2.

On completion of tunnel excavation job these hydraulic
excavators will be used for damfill placement, spillway excava-
tion and power house excavation ectc. of the projects.

3. Low Profile self filling shuttle dumpers

Low profile dumpers will be used in combination with point
excavalors as the muximum loading height of attached conveying
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system By about 2m above the ground level. Low profile
dumper s gpecially designed for underground works, It has
2 by-directional four wheel steering system. 1 has a steel con-
Ve along the bottor which permits excellent filling from the
rear. The vehicle is discharged without tpping of the body,
which means that roof height can be kept low.

10 nos. of these dumpers will be required (Annexure-D)

4. Rear Dumper 25T

These rear dumpers will be deveployed to haul the muck of
section-11, 111 & 1V in tunnels T-1 & T-2 where hydraulic ex-
cavators will be used for tunnel excavation, These will also shift
10 open excavation sites after tunnel excavation is over,

12 nos. of these rear dumpers will be required (Annexure-C.)

5. Crawler Dozers (250-275 H.P.)

2 nos. crawler dozers at upstream and 2 nos . at downstream
of the tunnels may be provided for dozing/spreading at dump
sites and for other miscellancous jobs.

In all 4 nos. crawler dozers including stand by should suffice.

6. Shotcreting Machines

Shotercting is employed for supporting tunncl roofs. The
roof can be supported in about 23 hrs. of the creation of tunnel
cavity. In weak rock the roof can be supported with shotcrete
immediately even during cutting of rock by interrupting the cut-
ting of rock with machine for a short duration. In this way the
bridging time is very much reduced and can be adjusted o suit the
rock requirement. Chemicals are used in the shotcrete mix for
carly strength,

To maintain the continuity of shotcreting opertions and to
lose no time in supporting the rock on account of shotcreting, 2
nos. shotcreting machines at each face are requited so that  if
one getsout of order, the other is immediately commissioned,
Total requirement for 8 working faces would be 16 nos, 8 nos.
on each upstream and downstream side of tunnels.

After completing the tunnels, these machines would also be
used for shotcreting of open cut hill slopes along the spillway
and power house benches wherever the rocks are very week.

7. Drilling rigs (Hydra-booms)

. For drilling of radial holes for installation of anchors, spe-
cial boom mounted drills are required as these anchors have to
be provided at a fast rate to cope up with the rate of advance
of tunnels. Also when hard strata is encountered and cutting
with machine is not possible or economical, these drills -will
carry out drilling holes on the side berm which could not be drill~
ed from the bench due to low head room available for accomo-
dating drills at the bench. Drilling with these drills is very fast
and accurate as compared to hand held machines and drilly, .
can be carried out with them over a much wide section both in
height and plan. These drills are wheeljtrack mounted and
powered by a diesel engine. Since these can be moved to dif-
ferent places very quickly, 2 nos. may be provided for each up-
stream.and downstream side of the tunnels. In all 6 nos. should
suffice including stand by.

After carrying out the tunnelling job, these drilling rigs
would ensure a very fast rate of drilling of 55 to 60 mm holes
for open cut excavation at the project.

8. Wagon Drills

4 nos. wagon drills may be provided for bench drilling in
tunnels for any shortage of drilling rigs for bench drilling. These
wagon drills would otherwise be required in large nos. for spill-
way excavation of the project.

9. Front End Loaders (wheeled)+2 cum.

Front end loaders are required in the tunnel for back up
operations. These will be employed for carrying out mucking
in the tunnels other than the main excavation as it may not be
Jeasible to shift the excavation machinery behind quickly, One



" haul roads, two nos. truck mounied
\‘\ ont upstrean and one on downstream side,

12, Beonier,

Boomer i
for the wo
shotere

ydraulic platform/cage mounted ona boom
ew Lo carry out the various operations like
har belt installation on the pun,mu\;’rooi
of the tunncl. One boomer is required at cach working face.
Since all the 5~ faces would be working concurrently, 8§ nos.
Boomers would be required,

13. Tippers

For supplying the dry sholercte mix from the mixing plant
to the feed belt placed near the shoterete machine; 11 T covered
tippers would be deployed. 2 nos. tippers will work with each
shotereting machine. There will be shotcreting operation at least
at two sites each on upstream and downstream sides. The re-
quirement of tippers would work out to be 10 nos. includir
standby.

14, Mobile Belt Conveyor

There are required for ensuring a regulated feed to the shot-
creting machines. 8 nos Mobile Belt Conveyors would be re-
quired ie. one at cach working face.

15, Trucks

These are required for carrying of steel, cement, chemicals,
pumps, anchor rods, drill machines and other miscellaneous
civil, electrical and mechanical stores for the tunnel works. 8
to 10 tonne capacity trucks will be required as follows:

1. no. for Electrical Division
1. no. for Mechanical Division
2. no. for Civil Division

Providing 4 nos at upstream and 4 nos at down stream total
provision xcquucd is 8 nos.

16. Concrete Placers

Placers would bb required to cater for any eventualities of
filling up cavities in tunnet that may occur accidently despice
all precautions. 2 nos Pneumatic placers on upstream and 2
nos placers on down stream will meet the requirement of any
emergency concreting in tunnels.

17. Thread Rolling Equipment

In NLA.T.M. support system. anchors carry substantial loads
thelr carrying capucity increases 15 1o 20% if these have rolled
threads instead of cut threads. In a 25 mm dia lorgie steel anchor,
cut thread gives strength for an eflective root dia of 19 mm only
shore as rolfed threads give strength of 23 mm dia bar.

One thread rolling nndunc will be required to roll threads
in anchors 0 be used in tunnels.

18. Truck mounted concrete pumps

To achicve very fast pouring rates of concrete lining to
tunnels, truck, mounted concrete pumps with hydhanbe rooms
for Iu.dlﬂﬂ concrete o the concreting ganteries will be deployed.

Since the pump can be shifted after the pour to the other
conereting site and ihere is likely to be only one pour per day,
only 1 no. truck mounted concrete pump will be required at each
up stream and down s‘ircam and of the tunnels total requirement
of concrete pumps will be 2 nos of 60 m3/hr cap. (Annexure-E).
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construction of tunnels.
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EHET INEASUY L)
aii nierery.

ng rapes, hore hiole (»i,\‘{(‘l!(/.\min’!u’_.

These are required for measuring accurately the ¢losing
m of the tunnel, at the u\cm'.ilcd surface, for observ-
ing the movement of rock at various depth inside the
tunnel abutment and for measuring (he state of stress
in the anchors and shotcerte shell. This insiruments
enable the variations paramcters of support system
(o be varied so asto obtain a stable tunnel section viz-
a viz on optimum design of tunnel supports systen.

(ii) Pumps

These are required for pumping of seepage water from tunnels
protection bunds and foundation pit of upstrcam and down
stream works outside tunnel portal.

(ili) Rock drills and pusher legs

Drilling with hand held machines will have to be carried ou
for fixing of anchors for pipe line, fixing of vails, drilling of holes
on outside tunnel work etc.

(iv) Paving Breakers

These are required for minor correetion of the rock surface
after machine cutting and for general demolition work.

V) Axial flow fans and ducts

(vi) Gunteries and vibrators

(vily Welding sets, transformers, cable and switch gecr.

ANNEXURE—A

Excavation of Section-1 of tunnels T-1 & T-2 with point excava-
tors.

Progress of machine =20 m3/hr (Average)

Quantity to be excavated per =35 m3
meter length
Time for cutting & mucking 35
= —=1.75
20
say =2 hrs.
Time for initial shotcreting =1.0 hrs.

Time for installation of wiremesh=1.0 hrs.

Time for final shotcreting =2.0hrs.
Time for anchor bolting =1.0 hrs.
TotAL =7.00 hrs.

2 Nos. machines will work on 2 faces of cach tunnel.

000
Length to be excavated by cach = T = 500 meler

machine

Time required for excavation = 500x 7 = 3500 hrs.
Taking 4000 working hrs/year
12x 3500
Time required = —-—— = 10.5 months
4000

say = 11 months
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Cutiing and mucking tim E=

20 Time required to Excavate Scction-1I
{1} Time for inttial shotereting == 0.5 hrs. Quantity of muck/eyele = 57 x 2 = 114 n?
(1) Time for installation of = 1,00 hrs. o S,
wiremesh Taking swell factor as 0.67 for well blasted rock
{iiiy Time for final shotereting == Quantity of muck = = 170 m?
foraL = Average lead inside the tunnel = 250 m

. . N . s Average lead outside the tunnel = 500 m
Time required for excavation of Section-1i 8

9.2x500 ToTtaL = 750 m
_2 Cycle time (Dumper)
= 2300 hrs 11.47% 60
12% 2300 ) (i) Loading time = ———n— = 2,83 mls.
or = e e— = 6.9 months 2427
4000 i1y Travel time = 4.50 mts
say = 7 months @ 10 km/hr
Excavation of Section-11L (iil) Return time = 4.50 mts
3 m progress will be achieved in one cycie at one face Quan- @10 km/hr
tily of muck = 37x3 = 171 m? (iv) Dumping turning and = 2.00 mts
171 spotting time
Time required for mucking = o= §.55 hrs (v) Waiting due to restriction of = 4.00 mts
. ) . 20 . oneway traflic inside the
Time required for excavation of portion-I111 tunnel
8.55 —
———— % 500 = 1425 hrs *17.83 mis
1425% 12 No. of trips/dumper/hr = 3
= ————— = 4,27 months Progress for 3 dumpers/hr = 34.41x3 = 103,23
4000 170
say = 4.30 months Time required (o haul the muck = ———e = 1.64 hrs
34.41%3
Excavation of Section-1V sav = 2 hrs
Quantity of muck to be removed by one machine )
300x 27,70 = 13850 m? Cyele time
Mucking time 13580 N TEehane acpc . 5 e
_ e — 692.5 s (.x) Exh‘agst oft,ases after blast =0.15 hrs
20 (i) Main mucking =2.00 hrs
692.5% (ii) Drilling on curved pozllon for
= — 4&‘)‘(‘)—* = 2.07 months smooth blasting =1.00 hrs
say = 2 months (iv) Secondary blast for the bench
N iy = = i and secondary mucking =1.50 hrs
Total = 10 + 7 4+ 4,30 + 2 = 24,30 ) Eraction of Hbs L0 ks
Sav = 24 months (v) Eraction of ribs =1.0hrs
N Ay Sl eting =2.0hrs
ANNEXURE—C (vi) Shot creting .0 hrs
Hydraulic Execavator, Crawler mounted 3m? capacity Excavation T 65 s
of Section-11 e
2 m progress will be achieved in one cvele at one face, 8 e
Quantity of muck = 57x2 = 114 m¥cycle {loose) say = 2 iy
14 ) . Total time required for Excavation of Section-11
= - = [70.1m?* {joose) N
0.67 8% 500 .
PO . = e =2000 lus
Tdeal progress with hydraulic excavator = 390m?® _ i
(with 6.9 fij] factor)
Considering inagement factor = (.75 ie




Time required for Exeavation of Secteon-111

§7%3 =17l m?

255 m* (loose)

Progress of dumper/hrss 11, 47x3 s 440 m?

= 103,23 m?
255

Time required to haul the muck = e s
103.25

Duantity of muck feyele =

Progress of 3 dumper = 34 41x3

= 2,46 hrs,

say == 3 hrs.
Cycle time
(i) Exhausting of gases after
blast =0,15 by,
(i) Main mucking =3.00 hrs.
(iii) Drilling on curved portion for
smooth blasting =1.00 hrs.
{iv) Secondary blast for bench and
secondary mucking =1.50 hrs.
ToraL =5,65 hrs
Say =6 hrs
Time required for excavation of portion-I11
6% 500
= o =1000 hrs.
3
12x 1000
= ————— =3 months
4000

Excavation of Section-1V (T-1 and T-2)
3 m progress will be achieved in one cycle at one face

Quantity of muck =27.70%3
=83 m?

83
= ——— =123,88 m3 (loose)
0.67

Progress of 3 dumpers/fhr = 34.41x3 =103.23 m?

123.88
— =1.20 hrs.
03.23

Say = 1.50 hrs.

Time required to haul the muck=

Cycle time
(i) Exhausting gases after blast =0.15 hrs.

(i} Main mucking =1.50 hrs.
(iii) Secondary drilling and muck-
ing =1.00 hr.
ToTAL =2.65 hrs. B
Say = 3 hrs.
3% 500
Time required for = ——— = 500 hrs.
excavation 3
500% 12
or = — = 1.5 months
4000
Total time excavate  =11-+6-+3+1.5
=21.5 months

say =22 months

ANNEXURE—D

Low Profile Shuttle Dumpers (Capacity 7.0 m3?—struck)
Production of point excavator =20m3/hr.
ol

=29.85 m? (loose)
0.67

i
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Cyele time
Lead = 750 m {Assumed) outside tunnel 300 m & inside
tunnel 250 mm,

() Loading time sl 10 mis.
=, 50 mts,
= 4,50 mts.

(1) Travel time @10 km/hr
(if)) Return time « 10 km/hr.
{iv) Fixed time

Total
say

assuming 50 minu‘es an hour
No. of trips per hr,
Production/hr, =14 cum,

Dumpers per excavator =2 Nos
Total No. of dumper with 4 Nos.
point excavator =8 Nos.

ANNEXURE—E

Final Concrete lining

Cross sectional area of tunnel =176.70 sq meter -
Inner dia of tunnel =12 m
Quantity of concrete/m length =176.70 =1/4x(12)*
=176.70=113.09
= (3.6l ms
Quantity of concrete for invert =1/5(63.61)
=12.72 m?

Quantity of concrele for overt portion =4/5 (63.61)=50.89 m?

(Invert extends 72° angle to the centre of tunnel x section)
Time required for overt portion
Length =10m

Quantity to be placed in 10 m length =50.89 x 10=>508.9 m?®

Cycle time

1. Reinforcement =12 hrs.
2. Shifting gantry =2 hrs,
3. Setting of gantry =4 hrs,
4. Sealing, oiling, putting bulk head =6 hrs.
5. Placing bulk concrete =10 hrs.
6. Setting of the pumpcrete =1 hr,
7. Finishing and final 0.k. =2 hys,
8. Concrete setting =2 hrs
Total 61 hrs.
508.9

Concrete placement rate =  ————>50.89 m? hr.
1

0
So we provide concrete pump of capacity 60ms3/hr.

Placing of concrete will be carried out on_each side of the
tunnel, hence time required for overt concreting.
61

=—x500
10
=3050 hrs.
12 % 3050
=9.15 months
4000

say 9 =months

or =

Time required for invert portion
1. Length of pour
2. Quantity to be poured/pour

=30 m
=12.72x 30=381.60 m?

Cycle time

1. Cleaning =5.0 hrs.
2. Reinforcement =30.0 hrs.
3. Welding =10.0 hrs.
4. Putting bulk head = 1.0 hr,



*

5. Uinishing & final okey

: 4.0 hrs
6. Pouring bulk conerete

= 10,0 hry

Total = 60.0 hry

60
Time required for concreting = % 500 = 1000 hrs
30
1000 x 12
or ———-—z=z3,0 months
4000 .
Total time required for the overt and invert concreting

=9+-3=12 months
ANNEXURE—F

Assuming a lead of 1 km, cycle time will be as tollows :
Cycle time :

1. Charging @time B&M plant

=0.0 mts
2. Hault time @ 8 kmy/hr =7.0 mts
3. Turn at tunnel portal =20 mts

4. Dumping

=80 mts
5.

Return of empty + 10 kim/hr

s 6,0 mits
6, Spot at B/M plant

=], 0 mts
Total = 3000 mitg

No. ot trips per hour at 83 percent

efficiency 50
—  m .66
30
Conerete hauled/hr =10x1.66 *
=16.6 m?
The average quantity to be poured/hr,
is 50 m2.  The peak pump
capacity may be about 60m3/hr,
60
No. of mixers required —
16.6

=3.75 say 4 mixers

Total of 8 nos. transit mixers of 10m? capacity 4 each on U/S

& D/S of the tunnels will be required.



CALCULATION OF B.C RATIO OF

A TYPLOAL

IRRIGATION PROQIECT

(Refer Chapter 3.18)

Rs.
{lakhs)

Rs.,
(lakhs)
1. {a) Estimated cost of the project 2 836S
(b) Cost of Land Development @

Rs. 2000/~ per ha. (assumecd) for
CCA 4.25 lakhs ha. 8500

36865

36865

II. ANNUAL BENEFITS :

(a) Gross value of the produce 10104.23

post project.

(b) Gross value of the produce pre

project 2010.69

(i) Cultivable Command
Area

(ii) Loss in agriculture pro-
duction in area coming
under submergence and
land going out of cul-
tivation in project area
canal distribution system
ete.

Total

148.90

2159.59 2159.59

Net value of benefits 7944 .64

HI. ANNUAL COST

(a) Interest @:10% of the estimated
of the total cost of project
(Rs. 36865 lakhs)

(b) Depreciation of the project
@19 of the cost of project
(Rs. 28365 lakhs) assuming
life of the project 10C years

{c) Depreciation of the pumping
system (@.8.339 of the esti-
mated cost of the pumping
system (Rs. 108.9 lakhs) assum-
ing life of the system as 12
years

(d) Depreciation of the raising
mains_@3.33% of the estimate
cost (Rs. 7.88 lakhs) assumed
life 30 years

(e) Charges of the power for lift
irrigaton at Rs. 90/- per ha.
for 16000 ha.

(f) Annual operation & mainte-
nance charges @Rs. 50/-per ha,
for 4.58 lakh ha. gross irrigat-
ed area

(g) Maintenance of the head works
@1% of its cost (Rs. 8168
lakhs)

R

s, Rs.
(lakts)

(lakhs)

3686.50

283.65

0.26

14.40

229.25

81.68

4304 .82 4304.82

IV. BENEFIT—Cost Ratio

122

7944 .64

=1.8
4304.82



Name of the Project

ANNEXURE---8

Statement showing percentage return om sum at charges—figores are In Rs, Iakhs

2. %age return on capital costof the project less betterment levy = Col. 11 x100

3. %age return on s at charges = (Maximum of Col. 15)

Col. 4 (Total) —Betterment levy

123

Year Expenditure during the years Expenditure at the end of the year Capltal
- - outlay on
Direct Indirect Total Direct Interest Total which interest
charges charges cost charges charges is allowe:
betterment levy 112 eol.
248, of
prévious
year
i 2 3 4 5 6 7 8
Simple Accumulated Net Revenue Accumulated Accumulted Sum atcharge %age Return Remarks.
interest@ interest after deducting Revenue simple interest(~) @ 7+13 on sym at charges
%col. 8 working expenses accumulated GCel. 11x100
Revenuo Col.
(10—12) 14
9 10 11 12 13 14 15 16
- Col. 11x100
1. %Zage return on capital cost of projeet —————————
Zeage P profee Col. 4(Total)




ANNEXURE—9

B.C. Ratio Calculation for floed Coutrol Component of the Project (Refer Chapter 3.18)

. Frequency of the moderated flood
. Allocated cost of the dam

, Cost of the flood embankment

. Annual cost of flood conirol component :

(i) 12% of allocated cost of dam (1094 interest-}-1 %4 Depreciation) and 1 %} maintenance
(i) 169 of allocated cost of embankment (10%’interest-l~2“o Depreciation--4 % maintenance)

(iti) Total annual cost (i-+ii)

. Average annual damage computed (on the basis of at least last 10 years data)

. Average annual damage anticipated after the execution of the project

. Saving in annual damage (Item 5—Item 6)
. Item 7
. B.C. Ratio =it*e—m 4(1”)

Rs.

Rs.
Rs.

Rs.

Year







COMMAND AREA DEVELOPMENT



COMMAND AREA DEVELOPMENT
SECTION—I
CHECK LIST

General and Hydrological

1. Has the following meteorofogical and other data been furnished in the Report?
Are the weekly, fortnightly, monthly and annual data for last 10 years in respect
of rainfall, temperature (max. and minimum), relative humidity, cloud cover, wind
velocity, pan-evaporation in respect of all the stations falling in the command area
furnished?

2. Have the socio-economic bench mark surveys been carried out and the results dis-
cussed in the report?

3. Is ground water potential, its present stage of utilisation and future prospects dis-
cussed?

4. Is the suitability of the ground water for drinking and irrigation purposes discussed ?

Soil Surveys

5. Has semi-detailed soil survey of the entire Gross Command area been conducted and
report prepared ?

Engineering Surveys for OFD Werks

6. Has slope groupwise classification of the command area been dore and slope groups
indicated?

7. Has detailed survey of the representative area in each slope group been done and
contour maps on the scale of 1 : 2500 with contour interval 15/20 cm been prepared
and attached with the report?

8. Has cost estimates for the OFD works in representative areas in different slope groups
condition been prepared and given in the report? Has quantum of land development
works and its cost been estimated and projected?

Water logging, salinity and drainage
9. Have the following been investigated and n:cessary data collected :

(a) Extent of existing water logged areas and reasons of water logging and
future possibility

(b) Extent and frequency of flooding

(c) Extent of salt effected areas

(d) Adequacy of the existing drainage

(e) Proposals for drainage and reclamation of water logged and salt affected areas.

Cropping Pattern

10. Has survey and collection of data in respect of the following been done and appended
with the project report : )
(a) Present cropping pattern in the area both under rainfed and irrigation.
(b) Yields of various crops under rainfed and irrigated conditions.
(c) Proposed cropping pattern and optimum crop calendars with justification.
(d) Cost of cultivation of various crops
(¢) Irrigation practices in vogue
(f) Extent of mechanisation and availability of huggan agd animal power.
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(&) Existing agricultural research, training and demonstration  centres/farms located
within and around the command area and future plans,

(h) lixisting facilitics in respect of supply of Agricultural mputs, seeds, fertilisers,
pesticides ete, including Short-term ercdit.

(j) Proposed improvement in the supply of Agricultural inputs including cerdits.

Water management, water requirements and demands
11. Whether experimental data on crop walter requirement available or actual field data
for similar conditions available, if so, has it been used for calculation of water required?
12, Isthe forlnightly/monthly water requirement fo. the proposed cropping pattern  based
on field plot data or agro-climatic data (Christiansen’s o0 modified penman method)?
13. Have water requirements been estimated on the basis of climateological data, and
whether detailed calculation been furnished in the report?

14. Has the maximum weekly fortnightly demand of water been calculated from - crop
water requirements and canal system designed accordingly?




COMMAND AREA DEVELOPMENT
SECTION--2
SALIENT FEATURES

2.1 Name of the Project 2.6 Canal System
2.2 Type of the Project : 2.6.1 Length (km)
2.2.1 Irrigation/multipurpose 2.6.2 Discharge at head (cumec)
2.2.2 Storage/diversion 2.6.3 Lined/Unlined
2.3 Location (Name) of Dam/Headworks/Diver- 2.6.4 Length of the distribution system (km)
z;())n S::t:. 2.6.?cﬁligéfﬁzgéc()lischargc of the lined channel
(b) District 2.6.6 Outlets:
E;)) 5:]1:; (&) Number
(b) Area commanded (ha) :

(i) Maximum
(ii) Minimum
{c) Discharge (Lusec) :

2.4 Command
(a) State(s)

(b) District(s) (i) Maximum
2.5 Talukwise/Districtwise Command Area (ii) Minimum
S. No. Name of Area (ha) NoTE : Information shall be furnished for all main

canals off taking from the head-work.

Taluka  District - GCA CCA
2.6.7 Efficiencies (Percent)

1. )
7. (a) Canal and distribution system
3 (i) Kharif
4 (i) Rabi
5 (iii) Summer
6. (b) Field application efficiencies
7. (i) Paddy
(ii) Other crops
Total ’
- - - i 2.7 Cropping pattern and area under each crop
{Cropwise)
Name of crop N ’ o Existing ) - Proposed
Unirrigated Irrigated Unirrigated Irrigated
B cen- Area Percen-  Area Percen- Delta/
.&rae)a Zegrgeo‘} age)a geg‘e of (ha) tage of  (ha) tage of GER at

CCA CCA CCA CCA canal

‘head.

T 2 3 4 5 6 K A 10

Khart
1.
2.
3.
4.
Total

129
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bl

Total

Summer

> wop e

Total

Two Sesasoual

2w

Total

Percznials

2N

Total

Grand Total

2.8 Intensities of Irrigation (as
Percentage of CCA)

2.8.1 Khanf
2.8.2 Two Seasenal
2.8.3 Rabi

2.8.4 Hot weather
2.8.5 Perennials
2.8.6 Total




2.9 Crop yields

131

Name of crop Seasonwise Unirrigated Irrigated
kg/ba kg/ha
Existing Proposed ) Existing Proposed
Kharif
1.
2.
2
4,
Two Seasonal
Perennials
1.
2.
Rabi
1.
2.
Hot Weather
1.
2,

2.10 Total production—(tonnes) Existing flﬁlflter Year Commula-  Percentage
develop- tive poten-  of CCA
ment of tial (ha)
irriga- 1
tion .

2.
(a) cereals 3.
4,

(b) Pulses
(c) Oilseeds
(d) Fibre-cotton/jute

(¢) Perennials—Sugarcane
other

(f) Vegetable and fruits
(2) Any other
2.11 Ultimate irrigation potential : (ha)
2.11.1 Likely Date of completion of project

2.11.2 Proposed Yearwise creation of potential
3 Irrigation/80—18

2.12 Cost (Rs. lakhs)

'2.12.1 Irrigation Project cost of
(a) Headwork .
(b) Canal & Distribution system
(c) Total
(d) Cost per ha of
1. Gross irrigated Area
2. Culturable Command Area.

2.12.2 Cost of OFD Works (Rs.—Lakhs)
(a) Total—through '
(i) Govt. finances
(i) Institutional finances
(b) Cost per ha (CCA)

2.13 B.C. Ratio



COMMAND AREA DEVELOPMENT
SECTION-—3

3.1 INTRODUCTION

The following important items and additional items,
if any, as relevant to the project shall be discussed
under this chapter.

3.1.1

Brief description of irrigation project and

aim of the project.

3.1.2 Location of the head works [village, taluk(s)
& district(s), command arez indicating name of the
district(s), taluk(s)] and number of villages benefited.

3.1.3 Details of the command. area (existing)

(@)

L))
©
@
@
i3]
()

Classification of land (Forest, Gross land,
Cultivated land Fallow, Culturable Waste
Barren Land etc.) :

Gross command area
Culturable command area
Net irrigated area

Gross irrigated area
Irrigation intensity

Cropping intensity (for both irrigated and
unirrigated crops)

-3,1.4 Physiography of the command area

(a)
(b)
(©
(d)
(e)
()
()
(Y]
3.1.5
(a)

(b)
{©
@
(e)
)

@

General topography
Vegetative cover

General slope

Colour and texture of the soi!
Extent of erosion

Surface drainage

Salt efforvesence

Water logging

Climate of Command Area

Name of IMD Station(s) for which data is
adopted

Period for which data is available/utilised.
Average Annual (weighted) rainfall

Monthwise distribution of rainfall (weighted
average)

Temperature  (maximum, minimum &
average—monthwise) :

Humidity (maximum, minimum & average—
monthwise)

ETO—(Fortnighily)

REPORT

3.1.6 Socio-economic condition (Existing)

()
(®)
©
@
()
®

Population, density major occupation(s),
education, income etc.

Size of land holdings—extent of small,
marginal, medium and big farmers—aver-
age land holding

Land tenure ’
Income—average (i) from farm (ii) subsidiary
sources

Availability of agriculture
wages

Present sample (Bench mark) surveys for a
representative area in the command.

Labour and

3.1,7 Status of present agriculture

(a)
(b)
©)
G)]
@
®

3.1.8
(2)
{b)
(©

(d)

3.1.9
(a)
(b)
(©

G
(e)

Crops grown

Average vields per ha cropwise/seasonwise

Crops raised under irrigated conditions
Use of fertilisers, pesticides

Use of machinery and improved implements

Attitude of the faimer towards adoptation

of improved practices.

Status of surface Irrigation

Present source of irrigation in the command
Method(s) of irrigation followed

Status of land development for irrigated areas
(i) Condition of channels (lined/unlined)
(ii) Longitudinal slopes in the field channel

(iif) Status of field channels/drains
Assumed field application . efficiency (per-

centage) with justification -

Ground Water

Availability of ground water

Quality

Depth from the ground and seasonal varia-

tions

Present extent of exploitation

Future prospects

3.1.10 Drainage

(a)
(b)

~h
[F8)
[\

Names of the important rivers, nallahs and
tributaries

Length of natural drains and diainage den-
sity per sq km of the area (GCA)



3.1.

E
{¢) General condition of the surface drainage
{d) Maximum .ainfall recorded in/nea the

command in 24, 48 and 72 hours.

11 Status of iafra-structural facilities in  the

command.

(a) Roads, type and length

(b)Y Markets

(¢) Storage

(d) Processing centres.

(¢) Seeds, fertiliser, pesticides, short-term cre-
dits.

(f) Credit institutions

(g) Cooperatives

.1.12 Present status of extension, demonstration,

seed, farms and adoptive trials training centres,
etc.

.1.13 Constraints in the Command Area Deve-

lopment.

(2) Soil depth

(b) Soil erosion

(c) Soil salinity/alkalinity
(d) Water logging

(e) Quality of ground water
(
®
(h)

Land slopes
Drainage
Any other

3.1.14 Command area development

Proposal
Executing agency
Financial agency

Period over which development is propo -
sed.

@)
®)
©
@

3.1.15 Benefits expected (with project)

(a) Increase in irrigated area
(b) Increase in yields per ha of various crops
(c) Total agricultural production

(d) Tmpact of development on agro and alied
industries

3.1.16 Employment

(a) Availability of labour

(b) Employment potential likely after execution
of CAD schemes

3.1.17 Any other item

3.2 SURVEYS AND COLLECTION OF DATA

__The following important items and additional items,
if any, as relevant to the project shall be discussed
briefly under this chapter,
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3.2.1 Soil survey
Note : Semi-detailed soil survey required shall be

carried out as per Soil Survey Mannual published by
IARI, New Delhi 1971 or ISI Standarces. The follow-
ing items shall be discussed briefly.

3.2.1.1 Description of area surveyd
(a)
(b)
©
(d)
(e)
ty)
(8

3.2.1.2 Methodology of soil survey adopted for
semi-detailed soil surveys

Location

Physical feature

Geology

Agro-climatic description
Slope groups

Vegetation

Present land use

*3.2.1.3 Physical properties of soil
(a)
(b)
(c)
(d)
(e)
()
(8
32.
@)
(b)
(©)
(@
(e)
®
(@)

3.2.
(e)

Colour

Texture

Structure

Depth

Moisture holding capacity
Permeability

Infilteration Capacity

1.4 Chemical properties

Py

Soluble salts

Sodium Alkali Ratio (SAR)
Exchangeable sodium percentage

Alkalinity and salinity

Organic matter

Soil fertility (NP K and micro neutrauts)

1.5 Ground water
Quality for

(i) Drinking

(i) Irrigation
Depth

(i) Premonsoon
(ii) Post monsoon

(®)

3.2.1.6 Soil Erosion

(a) Types

(b) Extent

3.2.1.7 Soil Classification and correlations
(a) Family and extent

(b) Series and extent

(c) Type and extent

3.2.1.8 Land capabllity elassification and exteat




3.2.1.9 Land irrigability classification and extent

3.2.1.10 Special problem of the area and reme-
dial measures
3.2.1.11 Conclusion
3.3 ENGINEERING SURVEY (OFD WORKS)
A brief description of the area surveyed and contour
interval ctc. shall be given under this chapter

Norz : 1. Engincering surveys shall be carried out
for 1 percent of culturable command limited to a
maximum arca of 1000 ha for cach broad soil type
(3.2.1.7-C)

2. The map shall be prepared to a scale of 1 : 2500
and contour interval of 15 cm for slopes upto 1 per-
cent and 25 cm for slopes above 1 percent.

3.4 GROUND WATER SURVERYS

The following items and additional items, if any
as relevant to the project shall be discussed under this
chapter.

Note —Information under this chapter shall be
based on the soil survey report, data collected from
Central and State Ground Water Boards and other
agencies engaged in this works.

-3.4.1 Status of study
3.4.2 Hydrological setting

3.4.3 Occurrence and behavior of ground water
including Stratigraphy Lithology and Aquifer charac-
teristics. '

3.4.4 Status of Ground Water Potential (M cum)
(a) Total potential
(b) Present status of utilization

(c) Future prospects including studies of water
balance with scope of further development
through dug-wells, dug-cum-bore wells,
shallow and deep tubewells etc.

'34.5 Ground Water Table observations
{Annexure-1)

(a) Premonsoon
(b) Post monsoon
(¢) Behaviour during monsoon

Minimum observed data for three year shall be
supplied based on the information collected round
the year. The data shall be recorded as per Annexure-1.

 3.4.6 Quality .
(a) Total soluble salts
. (b) Injurious salts chlorides, florides, etc.
(c) Injurious elements, Boron, Iron, etc.
3.4.7 Identification of Area
(a) Whete Ground water is available

(b) Where ground water can be exploited econo-
mically.

{c) Where conjuctive use is possible
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{d) Where area outside irrigable command can
be irrigated.

3.4.8 Assessment of possible Impact on ground
water recharge due to canal lining and ground water
utilisation and proposals, if any, for its replenishment.

3.49 Conclusions & Recommendations

3.5 WATER LOGGING, DRAINAGE AND
RECLAMATION

The following items and additional items, if any,
as relevant to the project shall be discussed under
this chapter.
3.5.1 Existing surface drainage (Natural/artificial)
(a) Aggregate length
(b) Average distance between two consecutive
drains
(©) Average density (in km) per sq km of GCA
3.5.2 Identification of the water logged areas
(Ground water)
3.5.3 Identification of area affected by
(a) Salinity
(b) Alkalinity

3.5.4 Identification of area needing drainage
(a) Surface

(b) Sub-surface
(c) Vertical (by pumping)
3.5.5 Land requiring treatment and extent
(a) Saline/alkaline
(b) Water logged
(¢) Sand dunes
(d) Ravines and heavily eroded areas
(e) Forest
(f) Any other

3.6 SURVEYS OF EXISTING WATER MANAGE-
MENT. PRACTICES

The following items and additional items, if any,
shali be discussed under this chapter.

3.6.1 Review of the existing system of operation
and distribution of .irrigation water' including its
measurement.

3.6.2 Review of existing on farm development and
on farm management of irrigation water.

3.7 CROPPING PATTERN

The following items and additional items, if any,
shall be discussed under this chapter. Data shall be
furnished as per Annexure-2.

3.7.1 Existing cropping pattern in the command
area in irrigated and unirrigated areas of the CCA.
(Annexure-2)

3.7.2 Designed cropping pattern with justification
based on soil surveys, agro-climatic condition etc. to
suit water availability. (Annexure-27)



3.7.3 Existing/proposed legislative and administra -
tdve provisions for enforcing the proposed cropping
pattern.

3.7.4 Existing vields of crops (seasonwise) and pro-
jected yeilds with project.

3.7.5 Additional benefits expected (Projected minus
existing)

3.8 WATER REQUIREMENTS, WATER AVAILA-
BILITY AND DEMAND TABLE

The following items and additional items, if any,
as relevant to the project shall be discussed under
this chapter.

3.8.1 Experimental/actual observed data on crop
water requirements of various crops grown in the area,
alternatively computed data based on climatcological
data by modified penman/Christanen’s method (Pro-
forma attached for computation—Annexure-3).

3.8.2 Estimation of weekly/fortnightly irrigation
requirements.

3.8.3 Water
(Annexure-4).
3.9 ON-FARM DEVELOPMENT (OFD)

The following items and additional items, if any,
as relevant to the project shall be discussed under this
chapter.

availability and demand table

3.9.1 Type of layout proposed for integrated on-
farm devclopment.

3.9.2 Field layout on contour map (s) for sample
atea(s) showing the location of the field channels,
field drains, farm roads and structures including field
boundary realignment.

3.9.3 Design of water courses, field channcls and
lining if required including the justification for the
same.

3.9.4 Design of land levelling and calculatios for
earth work (Annexure-5) computations including
the cost of levelling for sample area with projections
for the whole project.

3.9.5 Land consolidation and realignment propos-
als with details of sample area and how they will be
implemented.

3.9.6 Design of field drains including their align-
ment, spacing, depth etc. of both surface and sub-
surface drains.

3.9.7 Detailed proposals for field drainage of
sample area to be given with projections for the whole
area, cost etc.

3.9.8 Proposal for reclamation of lands affected by
salinity/alkalinity indicating the procedure adopted
for the reclamation (simple leaching or use of amend-
ments to be specified).

3.9.9 Proposals for reclamation of ravine eroded
areas, forest lands, sand dunes, low-lying areas, etc.
If required, may be given.
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3900 Farm roads-proposals for  provision of
farm roads to be integrated with on-farm-development
works indieating the length/ha and standards to be
adopted for roads.

3.9.11 Assessment of equipment required for the
project.

3.9.12 Total cost of on-farm development based
on estimates for representative arcas for the whole
project.

3.9.13 Details of financing through.
(2) Government.
(b) Institutions.
3.10 WATER DISTRIBUTION AND CONTROL
The following items and additional items, if any,

as relevant to the project shall be discussed under pis
chapter.

3.10.1 Water distribution and control above the
outlet

3.10.2 Water distribution below the outlet—propo-
sals for Warabandi/Osrabandi, etc. and farmers’
associations, water distribution committee etc. to be
set up.

3.10.3 Arrangements to intrdouce night irrigation
if not being practised in the neighbouring areas,
3.11 RESEARCH EXTENSION AN [RAINING

The following items and additione
relevant to the project shall be
chapter.

ems, if any as

3.11.1 Extension services—existing position and.:
proposals for strengthening:

3.11.2 Trial cum demonstration farms—present k
gosmon and proposals for establishing additional
arms.

3.11.3 Training programmes for field staff and
farmers—existing position and proposals for streng-
thening.

3.12 SUPPLIES OF INPUTS AND SER
INCLUDING CREDIT VICES

The following items, and additional items, if any
as relevant to the project shall be discussed under thijs
chapter.

3.12.1 Present quantum of use of fertilizers, insec-
ticides, pesticides, weedicidec etc. in the CCA and
future requirement assessed based on the cropping
pattern.

‘3.1‘2.2 Arrangement for supply of inputs like seeds
fertihzegs, insecticides, pesticides etc. and other
sources indicating the facilities at present available and
proposed to be created.

3.12.3 Present quantum of use of credit and fore-
cast for future requirements.

3.12.4 Credit institutions existing in the area and
proposals for their strengthening (assessment of short-
term and long-term credit-also to be made).



3.12.5 Organisation and staff—existing and pro-
posed for motivation, processing credit including
verification of farmer’s cligibility for eredit.

3.12.6 Problem of overdues, ineligibility of farmers
and proposal to solve these.

3.13 IMPLEMENTATION SCHEDULE

Time phasing of each item 1o be included under
implementation schedule including items of survey,
planning. design, calling of tenders and procurement
of equipment etc. shail be discussed under this chapter.

This shall be supported by sutiable bar-chart giving
phasing of each iniportaut activity.

3.14 FINANCING

The following items and additionatl items, if any,
as relevant to the project shall be discussed under 1his
chapter.

3.14.1 Funds required for the CAD Project on
vearly basis for the whole project period.

3.14.2 Institutional finance required-iri/i/ol\'ement
of ARDC, LDBC, etc.

3.14.3 Measures proposed to make land titles
uptodate to reduce ineligibiles and for making reco-
very of past loans.

3.14.4 Avaliabllity of funds from other depart-
ments for infrastructure items like roads, markets,
main drains and for modernisation of the systgm
etc.

3.15 ORGANISATION AND MANAGEMENT

The following items and additional items, if any,
as relevant to the project shall be discussed under this
chapter.

3.15.1 Organisation proposed for command area
development.

8.15.2 Arrangement for monitoring of the pro-
gramme at the State level.

3.15.3 Arrangement proposed for coordination
with different agencies and departments like irrigation,
Agriculture Cooperation, Revenue and Ground Water
Development.

3.16 LEGISLATION

The following items and additional items, if any,
as relevant to the project shall be discussed under this
chapter.

3.16.1 Existence of legislation to make on farm-
development compulsory and if not measares pro-
posed to enact them, give details.

3.17 OPERATION AND MAINTENANCE

The following items and additional items, if any,
as relevant to the project shall be discussed under this
chapter.

3.17.1 Agency responsible and ariangement pro-
posed for maintenance of community items of OFD
works such as irrigation and drainage channels,
related structures etc.
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3.17.2 Enforcement of Warabandi for distribution
of water and introduction of night irrigation.

3.18 AYACUT ROADS

The following items and additional items, if any,
as relevant to the project shall be discussed under this
chapter.

3.18.1 Existing Ayacul roads in the Command
Area (type of roads, length etc.) and proposals for
providing new or improvement of existing roads.

3.18.2 Technical Specification and standards of
Ayacut roads proposed to be adopted (MDR, ODR,
village roads etc) and the lengths under each class
of roads (New or to be upgraded)

Note—For accessibility criteria and technicel
specifications & standards, refer Annexuie-6.

3.18.3 Agency(s) to execute the different types of
Ayacut roads

3.19 TYPICAL FARM BUDGET

The following items and additional items, if any,
as relevant to the project shall be discussed under
this chapter.

3.19.1 Typical farm budget(s) for marginal (6 to 1
ha), small (1 to 2 ha), medium (2 to 4 ha) and big
farms (above 4 ha) discussing—

(a) Production
(b) Market

{c) Prospects
(d) Price and

(¢) Farm income

3.19.2 Production-details of production expected
from the various crops.

3.19.3 Market propsects-careful analysis of the
market prospects for the various agricultural com-
modities to be made.

3.19.4 Price levels adopted for computation of
benefits in the projects to be indicated with basis.
3.19.5 Farm income-net farm income expected
after deducting the production cost.
3.20 EMPLOYMENT

The following items and additional items, if any,
as relevant to the project shall be discussed under
this chapter.

3.20.1 Employment to be created.

(a) for eonstruction period
(b) for farm operations

3.21 BENEFITS

The following items and additional items, if any,
as relevant to the project shall be discussed under this
chapter.

3.21.1 Benefits and justification.
3.22 PHYSICAL AND FINANCIAL TARGETS

3.22.1 The physical and financial targets shall be
furnished on yearwise basis for the project period.



COMMAND AREA DEYELOPMENT
SECTION-4
LIST OF DRAWINGS

1. Map of the area showing location of tho head-
works site, catchment area, submerged arca, com_mand
area, approach road to the dam site, roads in the
project area (NH, SH, MDR, ODR etc.), railway

line, nearest railway station, nearest airport, impor-
tant places etc.

2. Index map of the project command showing
location of the existing and proposed irrigation (major
medium and minor) schemes utilising surface- and
ground wafter.

3. Map showing the location of raingauge stations,
IMD stations in/around the command area or nearby
locality representiag the climate of the command.

4, Plan of the command area scale 1 : 10,000 con-

tour interval 0.5 m showing the alignment of the
canal(s), location of the structures, off-taking channels,
area commanded (CCA) by each off-taking channel,
alignment of the off-taking channel, bed level, full
supply level and discharge of the main canal and off-
taking channel at the point of take-off.

5. Index Map showing the location of the soil
profiles taken and studied.

6. Soil map of the command scale 1 : 10,000
(covering GCA).

" 7. Land eapability map of the command scale
1 : 10,000 (covering GCA). :

8. Land irrigability classification map of the
command (covering GCA demarcating areas of
different constraints under each class).

9. Map showing the soil depth in the entire GCA.

10. Map of the command area showing pre and
post monsoon ground water contours, scale 1:10,000.

11. Map of the command showing the existing
(natural and man-made) and proposed drains.

12. Layout map of the sample area(s) surveyed for
OFD works including layout of conveyance and field
channels, location of outlets, drainage channel etc.
natural and man-made etc.

13. Typical map of the OFD block(s) showing the
details of the OFD works scale 1 : 2500,

14. Typical L.-Section(sj and Cross-section(s) of
the water courses, field channels, field drains, struc-
tures, farm roads etc. :

15. Map showing the ground water potential areas
and areas of conjunctive use existing and proposed
scale 1 : 10,000.

16. Map showing the sub-surface water quality in
the command.

17. Map showing the water logged and other pro-
blematic areas needing reclamation.

18. Map showing depth to ground water in the
Command Area (These maps are available with state/
Central Ground Water Boards.)



COMMAND AREA DEVELOPMENT

SECTION-5
APPENDIX

Appendix-1—Soil Survey Report

This report shall be prepared as per procedure
suggested in the Soil Survey Manual published by
Indian Agriculture Research Institute, New Delhi
or as per IS Standard No. 5510-1969. Tt shall cover
the following aspects and additional, if any, of the
semi detailed/detailed soil survey —

1 General description of area surveyed—loca-
tion, physiographic features, geology, agro-
climatological  description, broad slope
groups,

2. Vegetation and present land use—-crop grown,
yields, crop rotations and cultural practices.

3. Methodology of soil survey used.
4. Physical properties of soils—colour, texture,

- structure, depth, moisture holding capacity,
infiltration rates, permeability etc.
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10.

11.

12.

Chemical properties—Pi, soiuble salt con-
tent, exchzmgqable sodium, soil fertility, sali-
nity and alkalinity, organic content.

Ground water—quality, depth, fluctuations
in different seasons, present stage of develop-
ment and potential available.

Soil erosion—type and extent.

Soi]. classification and  correlation—soil
family, series, type phase.

Land capability classification.

Irrigability classification & its intcrpretation
for crop planning.

General problems of the area and broad
suggestions.

Summaiy and conclusions.



ANNEXURE--1
Measurement and recording of data pertaining to ground water
Periodic measurements should be made to show the depth from the measuring point to the ground water leve! in each well.  These

measurements must be tabulated and reduced to show the actual elevation of the water level and to show the depth from the ground
surface to the water lovel in each well.  The measurement may be recorded in the following form :

WELL RECORDS
for
Drainage Investigation

Name of ownerof the well. ... ... ... ... ... ittt 2] 2
PHEld O, . oittrrereienternenenieeneoresornencaneaanones 7 { L PN Cereaneaanan
TeChnICIAN ... .viireeeenrireetieeneainsoasnecnnansessosannaes BM.Elevation ......ocoiivrivriviinrsiaiirnnnrorsonnerneas
Dates (Readings taken)
Well No. Ref. Elev.

Read (Elev. W.S) Read (Elev. W.S.)  Read (Elev. W.8.)

Nots :—Readings to be taken once a month preferably on the same date.
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ANNEXURE—2
Existing Cropping Pattern and Production|Proposed Cropping Pattern and Production

Kharif/Rabi/Summer (Zaid)

CROP> PRODUCTIUN COST OF PRODUCTION

S Name of Crop —Van'ety Duration Area Yield Total Rate Total Cost Cost Cost Total  Net  Re-
No. ofcrop in in field per costof of of of other cost of income marks
———— ha QperinQ Q the seed ferti- inputs produ-
from JIo ha pro- lizers Labour, ctiop,
-— duce Irriga-
Month Month tion
& & charges,
Date Date power
bullack
machinery
etc.
1 2 3 4 s 6 7 8 9 10 11 12 13’ 14 15 16
Kharif
1
2
3
4
Rabi
1
2
3
4
Two Seasonal
1
3
Perennial
1
2
3
4
Suprmer
1
2
2
A
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ANNLXTURE -3

Crpp Water Requirement

(Refer FAQ Publication 34)

Name of IMD Station .

Name of crop....... ... ... Crop Duration. . ........

June

) I 1 S )

Si. Lem
No.

T o101

1. Average Rain-
fall (mm)

2. Evapouan-
spiration ETo*
{mm)

3. Crop factor K¢

4, Consumptive
use of crop ET,
{mm) (=ETc
x Kc)

S. Irrigation requ-
irements for land
preparation and
leaching wherever
required

6. Percolation
Losses (mm)

7. Nursery Requ-
irement (mum)

8. Total water
requirement
(col. 4+54-6-+7)

9. Effective Rain-
fall (mm)

10. Net Irrigation
Requirement
(NIR)—(mm)
(Col. 8—-Col. 9)

11. Field Irrigation
efficiency—e¢;

12. Field Irrigation
Requirement

(FIR) (mm)

(Col, 10/Col. 11)
13. Conveyance

efficiency e

Gross Irriga-
tion Require-
ment (GIR)
(mm) (col. 12/
Col. 13)

15. Gross Water
Requirement
(000 mm)

14

July " Aug. Sept. Oct.

............... atitude Longitude. . ..., ...,
codays from, oLl 10, Arca proposed........ ha

Nov. Dee. Jan Feb March  April ‘ May Total
I o f unro o oLHotu o1u

Nots :—FIR (Item 12)=NIR/e,
GIR (Item 1¥=FIR /e,

Gross Water Reguirement ([tem 15)= GIR (mm) x Area under crop (ha) x 10—2 ="000 Cum or ha m

&, = Conveyance efficiency from head to Govt. outlet

¢, = Field Application efficiency (including eficiency of Channel from Govt, outlet to field)
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ANNEXURE—4
Sample calculation for Irrigation Demand for each branch Canal system with different proposed cropping pattern
Area(ha)........cooiiiiiiiiiiiii Irrigation Demand at Canal Head............ .. ..

Crops (All crops propose-'l Jan. Feb. Mar. Apr. A e
0 be included) ar _Apr May June  July Aug.  Sept.  Oct.  Nov. Dec.
ln 1u 110 U0 10 10 IN 10 I 10 10 1401

Kharif
Coarse paddy - - |
Fine paddy : :

Bajra (hybrid) -
Jowar (fodder) :
Maize (hybrid)
Groundauts

Pulses

Mixed

Rabi
Wheat
Potatos
Vegetables

Eight-Monthly crops .

-Tobacco
Cotton
 Perennial
Hot-weather
Bajra (hybeid)
Jowar (fodder)
Mombly Tosals

mnmmmmﬁm:m:— ..... ......... Anu-l‘

....................

?ﬂn’&h‘puu‘n”w D20 selocted as to &:'u:ummm-mwd—u‘umnh—-mumu
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ANNBXURE-5
Table for Eartk Wark Computation

Name of the Project
Command Area of

Distributaries, Minors/Qutlets of sample ares

Arca in ha
Name of village
Sl Slope group in Pcrcentage Percentage of Area in ha Earth work in 5 To_u_l-- i —u;t;
No. total area cum/ha on the work  in cum.
basis of sample (Col. 3xCCA)
surveys
l. 0—1.0
& 1.0-2.0
3. 1030
4. Above 3.0
ToraL
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ANNEXURE~—6

Ex:ragts from the Draft Report of the Technicdl Grodp 1o yo  inta the mims and specification of Avacut Road in the Command
Area constltuted by the Ministry of Irrigation

1. Definition of Ayacut Roads

1.1 Ayacut roads shall include the main roads to
cent: .s, which shall be of Other District Roads (O.1).R.) cate-
gory and the roads linking the villages to O.D.R.

2.. Accessibllity Criteria for Ayacut Roads

2.1 The Working Group on Rural Roads set up by the
Natwonal Transport Policy Committee (NTPC) of the Plannmg
Commission recom.mnded that ot an average, no village should
be moue than 1.5 km from a road at the end of 1520 years
from now. This would give a road density of 60-65 km per
100 sq km of area, as against the present density of 32-35 km/
100 sq km of arca. The Working Group also envisaged that
within this overall objective, the distance of any village in
developed and irrigated agricultural areas would be 1 km from
the nearest road and in under-developed and uncultivated
areas, this distance could be upto 2.2 km. However, in order
to iraplement the recommendations mentioned above, the
Working Group cstimated enormous investment of over Rs.
11,000 crores.

2.2 The Technical Group recommends that the Ayacut
roads should be so planned that within the command area, the
distance of 2ny village from the ncarest road shall not be more
than 1 km. This would mean a road density of approximately
100 km/100 sq km of area. The existing road net work should
be improved and expanded to this level in all the command
area. The Technical Group further recommends that the
implementation of the rural roads progromme should bz coor-
dinated with the CAD and other road programmes so as to
derive full benefit from the project.

3. Broad Technical Specificatlous and Standards for Rural Roads

3.1 The specifications for rural roads have been gome into
in depth by the Rural Roads Commirttee of the indian Roads

market’
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Congress, Rural roads are essen.ially low cost rousds and
specifications for pavements have to a¢ chosen to be as economic
as possible, consistent with tratfic, climate and the avalability
of {ocal materials etc.  The following are the general types :

(a) Roads with ordinary carth surfiace

(b) Roads with improved surlace but not black-topped

(€} Roads with black-topped surface

3.2 The most rudimentary form of road construction is to
have an earth road which would act as the running surfacc.
Haowever, the presence ol a large auaber ot ron tyred vehicles
in rural areas limits the uiility of thic specifications as the roads
may become dusty in dry weather and slushy i wet weather.
Afd quutc drainage is an Importaut requirement for such type
of road

3.3 The Technical Group would recommend that the speci-
fications for roads in the command area should be in confor-
mity with the *“Manual or route location, design, construction
and maintenance of rural roads” pubhsh¢d by Indian Road
Congress, subject to the following nodifications

(a) Main roads to market cenires would be the O.D.R.
category and would be all weather black-topped, and
the strecam crossings should normally be subrersible
vented cause-ways with single lane. This may, how-
ever, vary in special cases where high level bridges may
be constructed depending upon the need of the area.
(b) Village roads linking the villages to 0.D.R. or a group
of villages would be of Water-bound macadara type
or even of gravel, if good gravel is available, with the
proviso that some of the roads may be black-topped
on a vary selective basis depending on the local needs.
The drainage crossings may be of low level paved dips
or of submersible/vented cause-ways.






MODERNISATION OF IRRIGATION SCHEMES
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MODERNISATION OF IRRIGATION SCHEMES
Section |

CHECK LIST

. Have the salient features of the project as envisaged at the time of execution of project

and as at present, been indicated ?

Has the culturable command area been actually assessed and compared with ihat at
the time of planning of the project and shortfulls, if any, discussed ?

Have the deficiencies in the existing irrigation system been identified ?

Has the need for modernisation been justified ?

Have the hydrological studies‘been reviewed and compared with those made at the
time of preparation of the original project in respect of :

(i) rainfall

(ii} runoff

(iii) floed

(iv} sediment

(v) ground water

Have the semi-d;:tailed soil surveys been caitied out for the entire command and soil
and land irrigability classification brought out in the report ?

. Ts the method used for determining the crop water requirement discussed ?

8. Has justification for the proposed cropping pattern been furnished ?

19.

11.

12.

13.

14.

15.

16.

. Has the proper cropping calendar been devised with a view to maximise the pioduc-

tion and canal enclosures for maintenance etc. ensured ?

Are the areas and percentage of CCA that will be irrigated during Kharif, Rabi, two
seasonal, Hot weather and perennial been indicated and compared with the existing
cropping pattern ?

Is the justification furnished for irrigating” perennial and hot wea.her crops fiom the
reservoil ?

Are the most suitable depths and frequencies of irrigation ¢o be adopted, based on the
characteristics of the soil and crops, worked out ?

Have the values of conveyance efficiency and field application efficiency been indicated
with basis thereof ?

Has the pattern of releases (weekly/fortaightly etc.) from the storage/diversion head-
works been worked out ?

. (a) Has the need for remodelling and extension of canal and provision of additional

canal and distribution system upto 5/8 ha bleck been discussed ? Has the quan-
tum of additional land to be acquired for extension of the system been estimated
and indicated ?

(bY Has the canal been redesigned to cater for peak requirements 10 per cent for
rush irrigation. If not, have the alternative proposals for carrying the required
discharge been discussed ?

Ale the supplies available sufficient to meet the requirements for ensuring 75 per cent
dependability 7 If not, have the possibilities of augmenting the supplies been dis-
cussed either by increasing the storage or supplementing by giound water etc. 7 Have
the revised reservoir operation tables been furnished ?
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Reference
Page No. etc.




7.

18.
19.

26.
27.

28.
29.

30.
3.

32.
33.
34.
3s.

36.

31
38.

39.
40.
41.

42.
43.
44,
45.

46.
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Has a study of the ground water potendal of the command area, the present fevel of
the ground water u e scape of Nutwie ground water utidisation inchuding the
aspect of quality, been carried out ?

Have the economics of ground water development been studied ?

Has the possible impact on ground water recharge on account of lining of the svstem

been kept in view in the scheaie of ground water utilisation ?

Is the possibitity of the ground water firigating areas not commanded by the canal system

considered ?

Has the quality of suiface waler as also ground water, drainage waler, if intended fo1

irrigation use, been tested ?

Have the requirements of drainage in the command area, been studied and a suitable

integrated diainage plan drawn up ?

Have the arrangements for the following been discussed :

(a) execution of OFD works

{b) Training programmes for field staff and farmeis—existing position and proposals
for stiengthening

(c) Pyovision of extension services

(d) providing important inputs like seeds, fertilizers etc.

Are available road communication facilities adequate and if not, are the improvements

necessary, discussed ?

Is the improvement in religbility/dependability of the annual i;rigation of the existing/

proposed command area discussed in the light of modernisation ?

Is the net additional agricultural produce expected due to modernisation, worked out ?

Are the cropping pattern and the estimates of benefits concurred by the Agricultural

Deptt. ?

Are the detailed cost estimates included in the Report ?

Has the concurrence of the State Fmance Department been obtained for taking up

the project ?

Whether the scheme has already been started ? If so, is the present stage of construc-

tion indicated ?

Is the scheme included in the plan ? If not, what is the present position regarding its

inclusion in the plan ?

Have the yearwise requirement of funds been indicated ?

Is the scheme covered under state sector or Central sector ?

Is the scheme covered under any foreign assistance/aid agreement ?

Has the benefit-cost ratio been worked out ? Has the agricultural department been

consulted ?

Are any special rgasons to undertake the project discussed where the project is unpro-

ductive ?

Are the financial returns attached ?

Are the rates of betterment levy proposed, the period of recovery and the estimated
total recovery indicated ?

Are there any charges levied for irrigation facilities as distinct from water charges ?
Is the scale of water rate indicated ?

Have the 1ates of betterment levy, water charges, etc. been compaied with those obtained
in other regions of the State ?

Has the concurrence of the State Revenue Department been obtained for these rates ?
Is the programme of construction and the expenditure involved furnished ?

Has the requirement of staff been estimated and furnished with jusiification ?

Is the adequacy of the existing irrigation laws and revision, if any, considered neces-
sary, discussed ?

Has the impact of the scheme on the overall development of water resources in the
basins been discussed ?




MODERNISATION OF IRRIGATION SCHEMES

SECTION--2

SALIENT FEATURES

2.0 Name ol the project

2.1 General Data
2.1.1 District
2.1.2 Tehsil
2.1.3 River
2.1.4 Location of dam
2.1.5 Name of river/basin
2.1.6 Longitude & Latitude

(at dam site)

2.2 Hydiological data
2.2.1 Catchment area at dam site (ha)

2.2.2 Rainfall (mm)
(2) Maximum annual rainfall
(b) Minimum annual rainfall
(c) Mean annual rainfall
(d) 75% dependable annual rainfall

Original Revised

2.2.3 Annual runoff
(M cum)

(a) Average

(b) Maximum

(¢) Minimum

(d) 759 dependability

Original Revised

Present Proposed

2.2.4 Water utilisation (M cum)
(a) Reservation for upstream use
(b) Reservation for downstream use
{¢) Water saved due to modernisation

2.2.5 Ground water potential (M cum)
(a) Total potential
(b) Present use

(c) Balance for future utilisation after modernisa-
tion

2.2.6 Reservoir data
(a) Storage (M cum)

(i) Gross storage capacity
(i) Dead storage capacity

Existing Proposed
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(iiiy Live Storage
(iv) Annual carry over.
(b) Elevations (E.-m) Original Revised
(i) Maximum water level
(ii) Full reservoir level
(iif). L owest water level
(iv) Dead storage level
(v) River bed Jevel
(vi) Irrigation outlet wevel
(c) Water spread alea
at (sq km)
(i) Dead storage level
(ii) Full reservoir level

Original Revised

(iif) Maximum water level

2.2.7 Canal system (Irrigation) —Information to
be furnished for each canal separately

Existing Proposed

(a) Length of main
canal (km)

(b) Full supply levels
at canals head (m)

(¢) Full supply dis-
charges at canal
heads (cumec)

(d) Length of com-
plete distribution
systefn upto cha-
nnels carrying 25
hu. sec (km)

(e) No. of villages ser-
ved
(f) Areas (ha)
(i) Gross com-
mand area

(it) Culturable
command
area

(iii) Gross area
irrigated
(iv) Intensity of
Irrigation




2.2.8 Cropping pattern (cropwise)—=Seasonwise

Name of Planned Actual Proposed

rop season- originally  achieved Area
wise Area Area

ha % of ha 9 of ha 9 of
CCA CCA CCA

T
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2.3 Benefits

2.3.1 Additional Benefits
Additional

Arca Yield
(ha) (Tonnes)
(2) Foodgrains
(b) Commercial crops
(¢) Others
2.3.2 Value of additional produce (Rs. Lakhs)
2.4 Revenue (Rs)
2.4.1 Revenue from water rates
2.4.2 Revenue from Irrigation cess other than
water rates
2.4.3 Recovery of betterment levy
2.4.4 Other source of revenue, if any.
2.5 Benefit Cost Ratio
2.5.1 Estimated cost (Rs lakhs)
2.5.2 Net Benefit (Rs lakhs)
2.5.3 B.C. Ratio



SECTION 3
REPORT

3.1 INTRODUCTION

Th= following points and additional points it any,
as relevant to the project shall be discussed in delails
under this chapter.

3.1.1 Brief description of major componenls of
the project as formulated/conceived originally.
3.1.2 Salient features/aspects
(2) Envisaged at the time of execution of the
project
(b) Improvements and/or changes cariied out

subseauently during the operation of the
ploject

(c) As at present

{d) Comparison between the existing and pro-
posed features

3.1.3 Present performance of various components
of the project

3.1.4 Irrigation potential envisaged originally

(2) Its development year to year (indicate what
changes have taken place in tt e development
of irrigation potential during the operation
of the project).

3.1.5 Deficiencies in the existing Irrigation System
(a) Engineering
(b) Agronomical
(¢) Administrative
(d) Legislative

3.1.6 Justification/need for modernisation

3.1.7 Dove-tailing of the project in the basin plan/
master plan

3.2 HYDROLOGY

The following points and additional poin;s,if any,
as relevant to the project shall be discussed in details
under this chapter.

3.2.1 Original studies made at the time of prepara-

tion of the project in respect of

(a) Rainfall

(b) Runoff

(¢) Flood

(d) Sediments

(e) Ground water

(f) Any other
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3.2.2 Additional data collected after the comple-
tion and during the operation of the project in respect
of

(a) Rainfall

(b) Runoff

(¢) Floods

(d) Sediment

(¢) Ground water
(f) Any other

3.2.3 Review of all studies under 3.2.1 taking in
the light of new information collected under 3.2.2

3.3 LAND POTENTIAL

The following points and additional points, if any,
as relevant to the project shall be discussed in details
under this chapter.

3.3.1 Culturable Command Area (C.C.A.)
(a) Originally adopted with basis
(b) Basis for fixing

(i) Based on general topographical
maps of Survey of India (Scale1 : 50000)

(ii) Survey conducted to a scale 1 : 15000
confirm availability of land

(iii) Based on village maps

(iv) Actual attained at present under the
outlets

(c) Areathat will be attained in the post moderni-
sation stage and the basis thereof, (Refer
item (b)(i), (ii) and (iii) above)

3.3.2 Soil Surveys

(2) Pre-irrigation (at the time of original project
formulation stage), if any.

(b) Post-irrigation (after completion of the ori-
ginal project and/or during its operation)

(¢) Latest surveys carried out for formulation of
this scheme

3.3.3 Soil Capability classification based on the
latest soil survey

3.3.4 Land Irrigability classification based on the
latest soil surveys




34 CROPPING PATTERN AND CROP WATER
REQUIREMENT

The following pornts and addivonal points, il any,
as relevant to the project shall be discussed in details
undzr this chapter.

NoTe - Where the information 15 asked in form
of tables) it will be followed by discussions

ol a tabulated data

3.4.1 Details of original cropping pattern, crop

calendar (Annexure 1) and basis for its adoption,
e,
(a) Soil and agroclimatic conditions
(b) Ad-hoc¢ (based on information from similar
projects in the vicinity).

surveys

(¢) Experimental farm results
3.4.2 Studies cariied out and data collected in
respect of ciops since operation of the project
(a) Details of crop season
(b) Availability and use of
(i) Seeds, high yielding varicties etc.
(i1) Fertilisers
(iii) Pesticides
(iv) Weedicides
(c) Net Irrigation and field irrigation requirc-
ments cropwise
(d) Assumed field application efficiency with
basis
(i) Paddy
(ii) Upland crops

3.4.3 Cropping pattern (details of crop to be dis-
cussed Annexure 1 & 2) suggested on the basis of
latest available data in respect of

(a) Land

(b) Soil

(c) Availability of water, improved implements
and other inputs, like improved seeds, ferti-
lisers, weedicides, pesticides etc.

(d) Agroclimatic conditions

(e) Existing Irrigated Agricultural practices

(f) Farmers attitude towards new practices

3.4.4 Estimation of effective rainfall (fortnightly)
in different periods of crop season with basis (refer
Annexure-3)

3.4.5 Assessment of crop water requirements

(a) Based on actual experimental farm data or
field plot experiments conducted on different
crops.

Note :— This data would directly give the field water
requirement (including losses due to deep
percolation and for the effective 1ainfall,
these values directly give field irrigation
requirements at the outlet).

() Consumptive tae based on chrtinen’s
or Modified Penmian method (refer annexure
4 oand H)
A0 Assumed converance etliciencies witlt basis
{1 Khant
(1) Rabi
347 Treigation walter requirement (al canal head)
() Cropwise, refer Annexure 5)
(b) Seasonwise, (refer Annexurce 10)
(i) Kharif
(i1) Rabi
(iti) Two Seasonal
(iv) Perennials
(v) Hot weather

3.5 CANAL SYSTEM

The following points and additional points, if any,
as relevant to the project shall be discussed in details
under this chapter.

Notg :(—Where the information is asked in form of
table(s) it will be followed by discussions
of a tabulated data.

3.5.1 Capacity as originally planned, (1efer Anne-
xure-7).
3.5.2 Hydraulic Survey of the Canal System.

(a) As existing today.
(b) Analysis of its performance viz-a-viz its
original design.

3.5.3 Identification of the reaches needing impro-
vements like (Annexure-6 & 7)

(a) Lining (keeping in view item 3.6.6)
(b) Resectioning
(c) Strengthening of banks
(d) Stabilisation of embankment 1each by
reach.
3.5.4 Review of the capacity of existing canals.
(a) Present peak requirement.
(b) Its sufficiency or otherwise.

3.5.5 Review of the existing canal structures and
needs for additional structures and/or remodelling.

(a) Headwoiks

(b) Outlets (Number, size, location, command
area)

(¢) Cross regulators.

(d) Escapes including terminal.

(e¢) Cross drainage works.

(f) Conversion ofinlets into cross drainage works
or drains.

(g) Bridges

(h) Water measuring devices.




for  vemadetling  wand extension of
: Ivoand distoibution

nal nnd acguisition

5.6 Need
expsimg ab wystem v
system upte 3% ho block addn
ete.

3.5.7 Evtimation of Convevance
tribution system) efficiency

(Canal and dis-

3.5.8 Gross Irrigation requirements at the canal
head cropwise, seasonwise (3.4.7 a & b) (Annexure-

8 & 10

3.5.9 Availability of river supplies and storage.

() Their efliciency to meet diveision requiie-
ments based on monthly reservoir operation
tables, for sufficient number of vears
(Annexure-9).

(LY Possibility of
(1) Raising the F.R.L. of the reservoir.
(i) Providing back-up storage for diveision
stiuctures.
(i) Raising the pond level of the diversion
works by installing mechanically/electri-
cally operated gates on the diversion weir.

Note :—If there is no possibility of increasing
storage/pondage to the required extent
or providing the necessary back-up
storage or supplementary water suppli-
es by ground water, the cropping pat-
tern/irtigation intensity/area to be
iirigated may be suitably adjusted to
match the availability of the supplies
and the pattern of diversion require-
ments.

(iv) Stability analysis of the major component,
of head works.

" (v) If the avaijlable supplies are adequate and
the headworks not capable to divert the
peak requirements into the canal sysiem,
the headworks may be redesigned suitably
based on proper investigations.

3.5.10 Details of land-water budgetting showing
whether land available is more than corresponding
quantity of water or vice-versa.

3.5.11 Intensity of irrigation cropwise (seasonwise).

(a) As originally proposed.
(b) As actually attained.
(c) As proposed in post-modernisation stage.

3.6 GROUND WATER

The following points and additional points, if any,
as relevant to the project shall be discussed in details
under this chapter.

3.6.1 Assessment of the Ground Water potential in
the Command Area :
(a) total potential
(b) present use
(c) balance for future utilisation.

P
s 4y

[repth of Ground Water,
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363 Qualny of Ground Water (Salanity, P .
SAR, BT, cre—Suitability for Trnigation & drinking.
3.6.4 Assessment of possibile impact on Ground
Water recharge due to canal lining and ground wate
utihisation and action taken for its replenishment.
3.6.5 Identification of areas where ground wate,
() Can be exploited cconomically,

(b)y Cannot be exploited due to non-availability
of groundwater aquifer o1 the guality
being not suitable.

3.6.¢ Conjuctive use of surface and ground waters
Identification of areas where this is possible, such
as arcas of rising water table or declining water table.

3.6.7 Possible ground water utilisation for jrriga-
tion areas not commanded by a canal system.

3.7 DRAINAGE AND LAND RECLAMATION

The following points and additional points, if any,
as 1elevant to the project shall be discussed in details
under this chapter.

3.7.1 Review of existing drainage system

(a) Maximum 1, 2 and 3 day rainfall in the

command.

(b) Assessment of water logging, soil salinity,
alkalinity.

(c) Identification of areas needing drainage and
reclamation.

(d) Length of the existing drains and its intensity

per sq km of GCA,,

3.7.2 Type of drainage needed with pioposals.
(a) Surface drainage.
(b) Sub-surface drainage.
(¢) Vertical diainage (tubewells).

2.7.3 Type of reclamation needed with pioposals,
(a) Soil salinity
(b) Alkalinity
() Acidity

3.8 WATER MANAGEMENT AND MAINTE-
NANCE

The following points and additional poi.:ts, if any,
as relevant to the project shall be discussed in details
under this chapter.

3.8.1 Review of existing system cf operaiion, main-
tenance and distribution.

3.8.2 Measurement of Iirigation Water (water
distribution methods).




FRI Tmorovements propose

fa) Scope of it oduction of moadern technology
like sprinkler. dr'n rigation cie,

(b

()

(h

()

Ground water recharging’conjonctive use
Use of poor guality water,
Recyeling drainage water
Instrumentation for assessing day fo day
canal requirement accurately.
(I3 Any other improvements,
3.9 ON FARM DEVELOPMENT WORKS

The following points and additional points, if any,
as relevant to the project shall be discussed in details
under this chapter.

3.9.1 Review of the present on-farm development
works
(a) Walter courses,
drains.
(b) Land levelling and land shaping.
(¢) Improvements needed.
3.9.2 Status of individual holdings

{(ay Land consolidation.
(b) Deficiencies and proposals for improvements.

fiecld channels and field

3.9.3 Extension services—existing and proposed
(a) Trial-cum-demonstration farms, demonstra-
tion on farmers fields, package programmes
etc,

Dissemination of information to the farmers
through audio-visual media, like radio,
Television, films etc.

(®)

(c) Improvements needed and proposals for the
same.
3.9.4 Facilities for input suppli—esexisting and
proposed

(a) Institutional finance
(b) Agricultural credit
(c) Seeds

(d) Fertilizers

(e) Pesticides

(f) Weedicides

3.9.5 Infra-structural facilities—existing and pro-
posed
(a)

(b)

Roads including ayacut and farm roads.
Railways
Navigable water ways
Air fields
Grain storage
Agro-processing
Agro-servicing
Animal husbandary
Poultry
Dairying
1) Markets (mandis)
(m) Any other
3.9.6 Communication facilities—existing and pro-
posed
(a) Telephonc
(b) Telegraph
(c) Wireless
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30 CONSTRUCTION ORGANISATION

31001 Organesation setup for execution of the
modernisation works with justification.

3.10.2 Organisation setup for execution of QFD
works with justification.
3,11 PROJECT ECONOMIC EVALUATION

The fellowing points and additiona. points, i any,
as relevant to the project shall be discussed in details
under this chapter.

3.11.1 Estimated cost.

3.11.2 Programme and phasing of construction and
expenditure involved.

3.01.3
(a)
(b)

3.11.4
(a)
)

3.11.5
()
(b)

3.11.6
(@)
()

3.11.7 Benefit cost Ratio

3.11.8 Assessment of socio-economic and environ-
mental effects due to the project.

Operation and maintenance charges
Present

Propo.ed

Wadter rates

Present

Proposed

Betterment Levy

Present

Proposed

Assessment of crop yields
Pre-modarnisation
Post-modernisation

3.12 ADMINISTRATIVE AND LEGISLATIVE
PROVISIONS

The following points and additional points, if any,
as relevant to the project shall be discussed in details
undsr this chapter.

3.12.1 Measures and procedures
(a) Deficiencies in existing measures and pro-
cedures.
(b) Proposed measures to overcome or remove the
deficiencies.
3.12.2 Assessment and mode of collection of revenue
(a) Existing
(b) Modification proposed, if any
3.12.3 Assessment and mode of collection of better-
ment levy
() Existing
(b) Modification proposed, if any.
3.13 FACILITIES FOR TRAINING THE OPERA-
TIONAL AND MAINTENANCE PERSONNEL

The following points and additional points, if any,
as relevant to the project shall be discussed in details
under this chapter.

3.13.1 Existing.
3.13.2 Proposals for improvement and exteasion.
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12, Map showing the ground water potential

3. Map showing the water logged and other
problematic areas indicating the problems.

14. Map showing the sub-surface water quality

in the command.

15. Map showing depth to ground water in the
Commana Area (These maps are available with
State/Central Ground Water Boards).




ANNEXURE ~1]

Cropping Pattern

1) Cropping pattern as provided in the original project
p )

{it) Cropping patiern as developed at present
Remarks

{iti) Proposed cropping pattern under Modernisation Scheme
Crop with variety Area in hectares
Optimum Optimum As provid-  As deve- Under
sowing maturity ed in loped at moderni-

date date the original  present sation
report

Growing period

4

ro
(98]

Kharif
(i) Early paddy
Loca
High Yielding
Others
(ii) Late paddy
Local
High Yielding
Others
(iil) Jowar
Late
Early
(iv) Bajra
Late
Early
(v) Maize

Late
Early

(vi) Cotton
Long staple
Short staple

{vii) Groundnut

A(viii) Rahi

High Yielding
(i) Groundaut
(iii) Etc.

(ix) Summer
0]
(ii) Etc.
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ANNEXURE 2

Intenyity of irrigation proposed under modernisation project

Crop Season MNanme of Crop Area in hectares Percentage CCA
1 2 3 4
Kharif 1. .
2.
3.
Rabi 1.
2.
3.
Summer i,
2.
3.

Perennial and
other crops

5
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ANNEXURE

{ghily rafafidl data {glve 10 years’ Juta)

{Compmand area)

....... Blevadbon. oo Lo mizties
Longitade, .., ..o 00 vear
Feb, March  April May June July Angust Sept.  Qct. Nov. Dec. Total
i 2 3 4 5 6 78 8 <10 i1 12 13 14 15
Ist i
i
2ndd I
B
el {
1
4th I
I
5th I
11
6th 1
11
Tth 1
I
8th 1
11
9th 1
I
10th I
11

Note : This should be accompanied by a location plan with station(s) numbered for ready identification. The rainfall data shall
be worked by Theissen Polygon methed if more than two stations are considered in the command.
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ANNEXURE -4
Formightly climate dats

{Supply 10 years' data)

Statlon. ... Latitudo............ Longitude. . ........... Elevation(m). ., ............ Year... ... e
Yoar & Perlod Tempetature Relative Cloud No. of Wind Eva- Remarks
{n degrees C humldity cover Froat poration
S pA (% Sunshine) free days  Velocity Height (mrmn)
Max. Min, Avg. km/br of ane-
mometer
abovs
ground
level
1 2 3 4 5 6 7 8 9
January I
ho1
February T
11
March 1
’ 11
| April T
1I
May 1
I
June I
11
July 1
3
August I
I
Sept. 1
I
Oect. I
il
Nov, I
Ju s
Dec. I
: I
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ANNEXURE—S
Crop Warer Requircmens

{Refer FAQ Publeation 24)

Name of IMD Station. ..o, oL Distance fromdamsite. ... ..o Latitude . ...... ..., Longitude. . ... .....
Nameofcrop....oo. o oo o Crop Duration. .. ... days from. . ... 10...... Area proposed. .. .. . ha.
Sl Item June July Aug. Sept. Qct. Nov. Dec. Jan. Feb., Mar. April May Total

No. 1111 n ImruyIrn g o1y Iy I

1. Average Rainfall (mm)

. Evaporanspiration ETo (mn)

(8]

. Crop factor K¢

R )

. Comsumptive use of crop ET¢ (mm)
(=ETs xK:)

5. Irrigation requirements for land prepara-
tion and leaching whercver required.

. Percolation Losses (mm)

. Nursery requirement (mm)

. Total Water Requirement (Col. 44-54-6-+7)
. Effcctive Rainfall (mm)

. Net Irrigation Requirement (NIR)—(mm)
(Col. 8—Col. 9)

11. Field Irrigation cfficiency— ¢1

12. Field Irrigation Requirement (FIR)
(mm) Col. 10/Col. 11

13. Conveyance efficiency es

D v 0 N

14. Gross Irrigation Requirement (GIR)
(mm)=Col. 12/Col. 13

15. Gross Water Requirement ("000 mm)

Note.—~FIR (Ttem 12)=NIR/e1
GIR (Item 14)—FIR/e2
Gross Water Requirement (ftem 15)
=GIR (mm) x Area under crop (ha) x 10—2 = '000 Cum or ha-m
e2 = Conveyance efficiency from head to Govt, outlet.
et =Field application efficiency (including efficiency of Channel from Govt. outlet to field).
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ANNEXURE &

Statsment showing water Soved due to lining

8. Mame of Chennel Reaches to be Total length to Discharge in the Channel dimensions before lining
No. lined be lined beginning of the -
From To reaches in cusec  Bed width Water depth  Wetted peri-
(cumec) ‘B’ in ft. (D) in ft. meter with
(Meter) (Meter) side slop
1 2 3 4 5 6 7 8
Main Canal
Branches
Distributaries
Water courses
8l. Name of Channel Losses actually Wetted perimeter Losses in the lined Total water saved
No. observed in uniined  with side slope in state (based on other due to lining (Col.
state lined state observed data 9-11) in cussc
(cumec)
1 2 9 10 11 12
Main Canal
Branches
Distributaries

Water courses
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Sk Canal sysiemn Designed capa-  Designed Length in Km
Ne. city as origi- city ay at

g
moder-
nisation scheme

nally provided  present

P
138}
Ced
L
L
on
=¥
oo

I, Main Canal(s)
II. Branches
III. Distributeries

IV, Minors

Total
(where applicabls)
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ANNEXURE-- 8
Deslgned Delta asd duty of Irrigation for different erops

(MONTHWISE)

Month Delta at canal Duty at outlet
head

Duty at canal
head

Remarks
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ANNEXURE—Y
Rasgrvolr Operction Table
[- W

Year 1
8. Wame of the Storage at the Inflow of water Water proposed Evapora- Splll At the end of Romarks
No. Month beginning of the into reservoir to be released tion losses the month
month Mcum at canal head — S
e M cum Stor-  Bl-m
Stor- Elm age
nge Mcum
Mcum
1 2 3 s s 6 7 9 10 11
1. January
2, February
3. March
4. April
5. May
6. June
7. Jaly
8. August
9. September
10. October
11. November
12, December
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ANNEXURE—~10

Demand Table at Canal Head (in ‘000 Cuble maters)

Portnight SEASONWISE Total Irrigation
Water demand
Paddy Wheat Cotton Sugar- — — - Crops
cane
1 2 3 4 5 6 7 10 11
January I
II
February I
I
March I
II
April I
1I
May 1
1I
June 1
u
Jaly 1
1I
August 1
HH
September I
I
October 1
a
November I
u
December 1
I

Note:— 1. Cropwise fortnightly demand shal] be taken from Annexure-5.
2. Seasonwise : Kharif, Rabi, Two Seasonal, Perinnial, Hot weather.
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