Report of the Ad-hoc Committee in
Connection with the Investigations
of the River-Valley Projects

GOVERNMENT OF INDIA
MINISTRY OF WORKS, MINES AND POWER



REPOKT OF THE AD-H0C COMMITTEE

CONTENTS

Pages
(1) Tae REPORT . . . . . . . . . . . . . lto 8
(2) ArpeENDIX I (Terms of Reference) . . . . . . . . . . 10
(3) Important Data in respect of various Projects . . . . . . . 11
(4) AepEnDrx IT (Kosi Project) . . . . . . . . . . . l2to22
(5) ArppenDIx IIT (Ministry’s Note, dated the 4th March 1948) . . .o .. 23
(6) AppeNDIX IV (Narbada Valley Projects) . . . . . . . . . 24 to42
(7) ArpENDIX V (Tapti Valley Peojects) . . . . . . . . . . 43to&7
(8) ArrENDIX VI (Sabarmati Project) . . . . . . . . . . 58t015
(9) ArpexDpIX VII (C. P, and Bastar Projects) . . . . . . . . 76 to 85
(10) ArpExpIix VIII (Assam Projecis) . . . . . . . . . . 86 to 96
(11) Arrexnix IX (Coorg Projects) . . . . . o . . . 97to 104
Index maps, etc. (Total 10) . . . . . . . . . . . In the
pocket at

the end



REPORT OF THE AD-HOC COMMITTEE, APPOINTED BY ']ﬁE
GOVERNMENT OF INDIAVIN THE MINISTRY OF WORKS, MINES AND
POWER, IN CONNECTION WITH THE INVESTIGATIONS OF THE %}yER-
VALLEY PROJECTS, PREPARED BY THE CENTRAL WATERPOWER,

IRRIGATION, AND NAVIGATION COMMISSION.

*“ We, the members of the Ad-hoc Committee met on 11th May 1948, and again
on 18th May 1948, to examine the projects and estimates prepared by CWINC in
connection with the Kosi , Narbada, Tapti, Sabarmati, C. P. and Berar rivers, Bastar
State rivers, Assam Valley, and Coorg, in accordance with the terms of reference at

Appendix I, page 9.

Messrs. Man Singh, Member, M. D. Mithal, Director, and G. N, Pandit and K. M.
Bhatia, Project Officers, presented the proposals and explained the various features
of the proposed developments.

They recast the relevant estimates in the ligi.i of some modification proposed.
during the first day’s meeting,

Item I of the Terms of Reference

I. What would yow consider to be reasonable ost of ‘nwe tiyuions of a project in
relation to the overall capital cost of that project ?

As to the reasonable ratio which the cost of investigations of 1 project should bear
to the overall cost of the project, in our opinion, no harc ap frst figure can be laid
down. Generally speaking, the cost of prelimii-ary investigations will not be less
than one per cent of the overall capital cost. It m:y go upai high as five per cent
depending on the nature and features of the project.

1. KOSI PROJECT
(AppENDIX IT)

Items II to VI of the Terms of Reference

I1. Are the proposals in respect of each ome of the above projects, as put forward by
CWINC, in order ? .

II1. Is the cost of investigations, provided in the above proposals, justified ?

IV. Keeping in rvind the proposed programme and priorities of investigations, is
the proposed strength of engineering staff, provided in the estimates for the purpose,
adequate ?

V. Is it possible, by a re-arrangement of programme, or priorities, to reduce expends-
ture, or at least spread it over a longer period, in respect of one or more of the projerts ¥
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___The proposals in respect of investigations of the Kosi project, as put forward by
CWINC, are in order.

* The provision of Rs. 65 lakhs for investigations while adequate for the period
in question appears to be on the low side for the completion of investigations. It will
be more like one crorc of rupees. The Kosi Dam, when constructed, will be the highest
in the world—130’ higher than the present highest dam, the Boulder Dam on the
Colorado river in U. S. A. which is 726’ above rock bottom. The dam site is situated
in a highly seismic zone. The exploratory work and invesgitations at the site must
therefore be very thoroughly done.

The proposed strength of engineering staff is adequate, for the present, but will
have to be substantially increasea if the recommendatic: s under item V7 are accepted.

The actual work of investigations at site was inspected by Iir. J. L. Savage and
Mr. A. N. Khosla and is on sound lines. With more mechanisation in exploratory
work and the operation of diamond < rills—now that the Drill Foreman has joined—
the work will be considerably accelerated.

Item VI. In respect of the Kost Project in particulas, what are your views as to -
D ) P Y

(@) the desirability of obtaining from Disposals construction machinery to the
extent of nearly 40 lakhs 10 anticipation of tie construc ion of Garrage canals
and dam ; the expenditure to be lreatcd as suspensc in the first instance
and charged to the project when the latter receives san tion ; tiis course was
followed in connection with the Hirakud Dam Project, and

(b) the desirability of

(¢) undertaking the comstruction of a meler-gauge railway line to the barrage
and dam site (length nearly 4 miles), and

(1) wndertaking the construction of the barrage «nd canai systems in advance
of the construction of the dam.

In view of the recurring havoc caused by the vagaries anc floods of the Kosi,
and the need for growing moro food for the country, t..c constri.ction of this project
is an urgent and vital necessity. This project with c poten:i 1 deve.opment of 2
million k. W. of power and 3 to 4 million acres of an~al irrig: tion, offers immense
scope of development in the industrial and agricultural fic.ds. Th refore, any measures
that are calculated to accelerate the work of investigations and, later, construction
of this project, deserve to have the full support of the Governmer:t.

We fully endorse the proposals under (a), and (b) (4) and () (4%).

The exploratory work on the dam will take some time as also the trial load ana-
lysis which, it is hoped, the U. 8. Burcau of Reclamation will u ‘dertake to do. In
the meantime machinery and staff can be assembled and traincc on the construction
of the Barrage and Canal systems and kept ready for the bigg r construction pro-
gramme for the dam. In this way large areas of land wiil be bra. ght under irrigation
in advance of the completion of the dam and the country prepere { to receive the full
benefits from the dam 3 to 4 years in advance, thus bridging the gap between com-
pletion of the project and development of its potential.
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2. .NARBAD.A VALLEY PROJECTS
(ApPENDIX TV)

Items II to V of the Terms of Reference

I1. Are the proposals in respect of each one of the above projects, as put forward
by CWINC, in order ?

I11. Is the cost of investigations, provided in the above proposals, justified ?

IV. Keeping in mind the proposed programme and priorities of investigations,
is the proposed strength of engincering staff, provided in the estimates for the purpose
adequate ?

V. Is it possible, by a re-arrangement of programme or priorities, to reduce expends.
ture, or at least spread it over a longer period, in respect of one or more of these projects

The Narbada basin appears to hold great potential of development, and such
development is likely to have far-reaching effect on the economic advancement of the
country in general, and the basin in particular. It appears feasible to bring under
irrigation 37,00,000 acres of cultivated and cultivable land in the basin, generate
continuous power of over a million K. W., and extend navigation from the river’s
outfall in the sea right up to and beyond Hoshangabad i.e., almost to the heart of the
country. The principal works involved would be construction of about eight storage
reservoirs, a number of barrages and three systeins of canals and some navigation
locks. An overall estimate for investigation of tie total plan has been prepared and
amounts to Rs. 95,91,144. Kstimates, prepared cn the basis of expenditure from year
to ycar, which were submitted to Government for sanction, were also placed before
us. The amounts were Rs. 1,70,740 for 1947-48 and Rs. 25,591,000 for 1948-49. These
have been examined by us in detail and appear to be in order.

In this conncetion Mr. Man Singh pointed out that the cost of topographical sur-
vey, provided in the cstimates, could be brought < own con:iderably if the contour-
survey of the commanded-areas by the Survey of India Department could be reduced to
just what was essential to enable the CWINC stafi to pick up the channel alignments
roughly, and thereafter do the detailed work theinsclves. This, he said, wouid have
the added advantages, first, of reducing the work of the Survey of India, who had
already too heavy a programme for the staff thoy have, and secondly train up the
CWINC staff for such work. He said, he had tried this in Bgngal and the resulting
work was quite accurato. Mg Pandit said, he was working on this basis in the Tapti
basin and calculated that the overall cost would be reduced to half. This, in
our opinion, is a good suggestion and should be adopted whercver possible. Taking
the resulting economy into acccount the total cost of investigations will come down to
about Rs. 74 lakhs.

At this stage we were also apprised of the views of the Secretary, W. M. P,, and
the reactions ot the Chairman, CWINC, regarding cutting short the programme of
work on account of present day shortages of men and materials. The notes on the
subject are appended to this report (Appendix III). We entirely agree with this
view and suggest that it will be desirable to restrict the work in the first 2-3 years to
only such projects as will give the maximum results in the shortest possible time.
Judged from this criterion, we recommend that invsetigations be concentrated on the
following : —

Bargi Project. The project envisages construction of 3 dams and a system of
canals to command 18,000,000 acres. It is calculated that in addition it would be
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possible to gencrate 80,060 k. W. of firm power. As most of the water will be used
up for irrigation it might not be possible to make the navigationa ! feature very
attractive.

- Tawa Project. This envisages constructicn of a dam on the tributary Tawa
just above its outfall into the Na:bada a fow miles above Hoshangabad. A dam
of 170 feet height will intercept ti.» eatire run-of from & catchmoent of 2,340 square
miles. An area of 11,080,000 acrcs -would be commanried from tho reservoir itsclf for
irrigation. the power potential is likely o be 12,700 k. W. conlinucus.

Punasa Project. A dam of 237 f3et height will inirveen® almost the entire
residaal run-oif of the main river at this site. It s proposed o rescrve a portion of the
capacity for controlling the floods which oceur frequently in the Broach district of
Gujrat in Bombay Province. Taking this into account, the power potential of this
project would be in the ncighbourhood of 2,33,000 k. W. continuous. 'The lake would
be navigable right up to its upper end, very near {lToshangabad.

Barrage and canal system for the Broach District. With the regulated supplies
- available from the Punasa Project it wounld be possible to command the cntire culti-
vated area of Broach district, measuring about 8,600,000 acres for perennial irrigation.

In addition to concentrated investigations on these projects we also recommend
that the cost of collection of such cssential data as discharge and silt chservations at
various important stations, metcorological, mineral, navigational and economwic
surveys and special tools and plant requited should be provided for in the estimate
for investigation of the projects on a basin-wide basis.

At our request fresh detailed estimates have been prepared to cover these investi-
gations and these amount to Rs. 64,97,000. "he cost wiil be spread over a period
of three years, Rs. 26,97,000 in the first, Rs. 19,00,000 in the sccond and Rs. 19,00,000
in the third year.

The strength of enginecring staff provided is adequate for the purpose in view.

While examining this project it was brought to our notice that there is a proposal
to utilize the land to be commanded for irrigation by the Bargi and Tawa projects
for resettling and rehabilitating refugees from Sind and Western Punjab. Tf, on this
account, therefore, the investigations have to be speeded vp, and construction has to
be launched upon simultanecusly, the staff for these two  rojects will have to be consi-
derably strengthencd to suit the pace at which progress would be demanded.

3. TAPTI VALLEY PROJECTS

(ApPENDIX V)
Ttems IT to V of the Terms of Reference
I1. Are proposals in respect of each one of the abowe projects, os put forward by

CWINC, in order ?
II1. Is the cost of investigations provided in the above proposals justified ?
' IV. Keeping in mind the proposed programme and priorilies of investigations, is
the proposed strength of engimecring staff provided in the estimates for the purpose,
adequate ? '
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V. Is it possible, by a re-arrangement of programme or priorities, to reduce expendsi-
ture, or at least spread it over a longer period, in respect of one or more of these projects ?

Examination of the proposals reveal that potential of development in this basin
is also fairly great, although it is not likely to be as attractive as in the case of the
Narbada basin. The plan envisages construction of six dams and three barrages
together with their canal systems. Of these the developments on Girna river are
being investigated and undertaken by the Government of Bombay. The estimated
cost for investigations of the rest of the project amounts to Rs. 42,25,034. The yearly
estimates for the years 1947-48 and 1948-49, amounting to Rs. 2,60,540 and Rs. 20,56,000
respectively, were also placed before us.  The provisions are in order. But the cost
of surveys should be reduced by the CWINC doing most of the work, leaving only the
essential part to be done by the Survey of India.

Tn this case also, we snggest that attention for the present be concentrated on the
lowermost dam at Ukai and the Kuakrapara barrage and canal system and only silt
observations, and metcorological, minceral, navigation and economic surveys be carried
out for the rest of the basin, for the present. At our request an estimate to cover this
limited objective has been prepared and amounts to Rs. 19,95,500. This cost will be
spread over a period of two years, 4.e., Rs. 12,00,000 in thoe first year, and Rs. 7,95,500
in the second year. The provisions and the strength of the engineering staff for the
purpose are adequate.

4. SABARMATI PROJECT
(ArpENDIX VI)
Ttems II to V of the Terms of Reference

I1. Are the proposuls in respect of each one of the above project, as put forward by
CWINC, in order ? ,

II1. Is the cost of inveétigations provided in the above proposals justified ?

IV. Keeping in mind the pronosed programme and priorities of investigations,
45 the proposed strength of engincering staffy provided in the estimates for the purpose,
adequate ?

V. Is it possiblz, by a re-arrangement of programme or priorities, to reduce expendi-
ture, or at least spread it over o longer period, in respect of one or more of these projecis ?

This river passes by the irdusirial town of Ahmedabad
the domestic water supply problem is acute. Authorities in*rrosted in the development
of the basin are Bombay Prevince inclvding Ahnedabad Municipality, Baroda State,
Idar State and some States of Mahikantha, Sabar *Tantha Agoncies, Part of the catch-
ment area lies in Udaipur State of “ke Rajputans Urior. Proicets for irrigation and
improvement of domestic water supplies have heen prepared by various agercies
from time to time. But owing fte disagrecement regarding water-rights s»d other
matters nothing has matured so far. Recently, we ai> informed, in a confrence of
representatives of various interasts held at Bombay, it was decided to entrust the
development of the basin on o urifed basis to the CWINC in the hops thet hetter
progress will be made in finalisitg an< then executing the projects. Some enginecring
staff was offered to be provided by governments of Bombay and Baroda for manring
the organisation to be set up for the investigations. Accordingly, an estimate for
preliminary investigations amounting to Rs. 15,10,000 was prepared. This and the

where, we are informed
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year to year estimates of Rs. 28,000 for the year 1947-48 and Rs. 5,20,000 for the
year 1948-49 have been examined by us. No contour-levels are available in this basin.
Maps of hilly portion merely show the form lines. It has, therefore, not been possible
to indicate precisely the development that might be possible. Some preliminary
investigations wcre dope, in connestion with a dam project at Dharoi. The result
of the survey indicates roughly that the project would ensure irrigation for 1,00,000
acres and put the water supply position of Ahmedabad town on a surer footing. We
recommend that, in the firct instance, activities might be restricted to this one project
only in this basin. At our request the cstimate has been recast to provide for the
necessary investigations of tihis project. It amounts to Rs. 7,87,000 and expenditure
will be spread over two years, in the first year being Rs. 4,34,000 and in the second year
Rs. 3,53,000. The provisions are reasonable and the staff provided is adequate.

In this, as in the case of Narvada and Tapti, discharge and silt observations,
meteorological observations cte., will be taken up on basin-wide scale and provision
has becn made in the recast estimate.

5. C. P. & 6. BASTAR PROJECTS
(AppENDIX VII)
Items Il to V of the Terms of Reference

11. Are the proposals in respect of each one of the above projects, as put forward by
CWINC, in order ?

I11. Is the cost of inwestigations, provided in the above proposals justified ?

1V. Keeping in mind the proposed programme and priorities of investigations, 18
the proposed strength of engineering staff, provided in the estimates for the purpose,
adequate ?

V. 1s it possible, by a re-arrangement of programme or priorities, to reduce expendsi-
ture, or at least spread it over « longer period, vn respect of one or more of these projects ?

5. (C.P.)

Besides Narbada and Tapti basins, it is also proposed to undertake investigations
for development in the mid-Godavari and upper Mahanadi basins. The projects in
the mid-Godavari basin were principally on the Wainganga and Wardha tributaries
of the Godavari. In view of the fact that a very big project is being undertaken by the
C. P. engineers on the lower Wainganga we consider it desirable for the present for the
CWINC to concentrate on the upper Mahanadi basin only. There are four projects,
three on the tributaries and one on the main river which appear to be very promising
and will result in assuring irrigation for 6,50,000 acres of land zz:nd enable 23,000 k:Ws.
of continuous power being generated. The regulated supplies from these projects
will also increase the power potential of the Hirakud and other lower projects on lower
Mahanadi. The work of investigations could be taken up by one Division.

At our request the estimate for investigations has been recast and now amounts.,
to Rs. 27,04,500 for the Mahanadi basin in place of Rs. 47,44,000 for the Ma.hanadl
and Godavari basins. In the recast estimate costs of surveys by Survey of India have
been reduced as in other cases. Other provisions are reasonable and the staff provided -

adequa‘ce.
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As in the case of other valley investigations, the silt mineral, meteorological and
other general investigations will be carried out over the whole basin.

6. (BASTAR)

The area of what until recently was known as Bastar State is very sparsely popu-
lated. Cultivation is dene on a very restricted scale and mineral resources, which are
very great have not at all been explored or exploited. A good part of the state is on
a plateau at an elevation of over 2 000 tt. above mean sea level. The rainfall is good
amd the elimate exhilarating.

On these accounts it is not unkik ely that the tercitory might be utilized for resettling
and relabilitating refugees from Western Pakistan. This, we find, can be achieved
without dlstuzbma or ene roaching upon the areas occupied by the tribal population.

The principal river of the state, Indravati, has great potential for Power develop-
ment which is absolutely mecemsary for the rich iron ores aggregating to over 1,000
million tons, containing 63 per cent to 70 per cent pure iron to be utilised for manu-
facture of steol etc. Some good sites have been located where development will be
very attractive. The power powqual of these projects will be in the nelghbourhood
of 8,00,000 k.Ws. continuous.

On the Sabri river one projsct has been’located which would enable bringing under
irrigation 6,90,000 acres of land, and produce 14,000 k.Ws. of continuous power.

We agree that all these projects should be investigated on a _priority basis and the
proposal to set up one Divigion for the purpose hag our approvak "The estimate amounts
to Re. 27,04,000 and the expenditurc would be spread over 3 years. The provisions
made in the estimate are reasonablo and the staff proposed adequate.

One Superintending Kngineer would be neccssary to control the two Divisions
im this region, s.e., cne in thg Upper Mahanadi and the other in Bastar State. The
- estimates provule for the entertainment of a sSuperintending Engineer and his office
- shal.

Total expenditure on investigations in . P. and Bastar rivers will thus be Rs,
54,09,000 spread over three yecars. The yearly expenditure will be Rs. 16,00,000 in
the lirst year, Rs. 20,006,000 in the second year and Rs. 18,09,000 in the third year.
They are in order and compare favourably with the estimates for the years 1947-48
and 1948-49 amounting to ids. 16-52 lakhs (Provision was for 13 months only).

7. ASSAM PROJECTS

(AppENDIX VIII)
Items II to V' of the Terms of Reference

Il. Are the pmposals i respect of each one of the above projects, as put forward by
CWINC, in order ?

II1. Is the cost of investigations promded wn the above proposals justified ?

IV. Keeping in mind the proposed programme and priorities of investigations, is
the proposed strength of engineering staff,  provided in the estimates for the  purpose,
adequate ?

15 M. of I&P.
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V. Is it possible, by a re-arrangement of programme or priorities, to reduce erpmd@-‘
ture, or at least spread it over a longer period, in respect of one or more of these projects ?

The territory, with its magnificent rivers and the narrow gorges in the Himala-
yan ranges through which they ﬂow, offers an almost unlimited scope for power deve-
lopment. CWINC, in consultation with the Government of Assam, have selected for
the present four projects for preliminary investigations. An estimate amounting
to Rs. 50,00,000 to cover the cost and programmes of exponditure for the years 1947-48
and 1948-49 amounting respectively to Rs. 2,67,000 and Rs. 20,41,000 have been
examined by us and are, in our opinion, reasonable. But, for considerations similar
to those which have led us to recommend curtailment of activities in other basins,
wo suggest that only two out of the four projects should be taken up for investigation
at present. These, in our opinion, should be Manas and Dibang. The priorities allot-
ted to the projects should be changed to give Manas the higher, as it is close to the
rest of India and not too far from the industrial arca of Assam. This project has
a bigger irrigation potential as well. Besides, the channel below is likely to provide
a link for the navigation canal which is bein thoué.,ht of from the Teesta barrage to
the Brahmaputra. The Dihang will be No. 2 priority, but taken up qmmltameously
for investigation.

In addition to discharge and silt observations, meteorological, mincral and cconomic
surveys, and surveys for navigation should be planned for the entire area. A recast
estimate to cover our recommendation has bcen  preparcd and now amounts to
Rs. 30,73,700 spread over two years. Expenditurc will be Rs. 14,080,000 in the first
and Rs. 16,73,700 in the second year. The provisions are reasonable aund staff provided
adequate, one of the three divisions previously provided having been curtailed.

8. COORG PROJECTS
(AppENDIX IX)
Items II to V of the Terms of Reference

11. Are the proposals in respect of each one of the above projects, as put forward by
CWINC, in order ?

III. 1Is the cost of investigations provided in the above proposals justified ?

IV. Keeping in mind the proposed programme and prioriies of  investigations,
18 the proposed strength of engineering staff, provided in the estimates for the purpose,
adequate ?

V. Is it possible, by a re-arrangement of programme or priorities, to reduce expendi-
ture, or at least spread it over a longer period, in respect of one or more of these projects 2

The estimate to investigate the projects in Coorg wiz. Herangi Irrigation and
Power Project, the Baropole Hydel Project, the Lakshamantirtha Irrigation Project
and the projects for renovation of irrigation tanks, amounting to Rs. 6, 64 740 and one
for the year 1948-49 amounting to Rs. 2,24,000 have been examined. We suggest
that work of investigations on renovation of tanks be omitted and the proposals should
be amended to provide for only two S. D. Os. and the adequate number of subordinates
and clerical staff instead of onc Executive Engineer and three S. D. Os.  The work of
investigations could be completed in about two years. The estimate has accordingly
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been amended and now amounts to Rs. 4, oZ ,000 and the expenditure for the year 1948-
49 and l‘)40 50 will be respectively Rs. 2,20,000 and Rs. 2,32,000. The provisions
are reasonab!c and the exponditure will be JuStlflLd. The staff prov1ded 18 adequate.

G'ENLRAL

Before concluding we would like to bring to the notice of the Government that
some spetial allowance should be given to officers and men on field duties in connection
with investi;ation and construction of such projects as the localities where they have
to work are ;enerally unhealthy, communications are difficult and the work arduous.
Unless an incontive in the sha pe of such allowance is given people would generally prefer
to be on los; arduous jobs elsewhere. This particular point was not amongst our
terms of reference but wo feel it would not be fair not to bring this aspect to the notice
of Government, as it is only contented staff that could be relied upon to do the work
efficiently and cconomically specially in these days of shortages..

The original estimates placed before us are appended as also the estimates now
prepared which are approved by us.”
(Sd.) A. N. K=osLa

(Sd.) J. L. SAVAGE

(Sd:) M. NARASIMHAIYA

DarEp NEw DELHT ;
the 15th May 1943%.
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APPENDIX 1

Terms of Reference of the Ad-hoc Comumittec, appointed by the Government, of Tadin in vhe M

of Works, Mincs and Power in connection with the investigations ()f the River-vailey projecks, spuuulml
by the C. W. 1. N. C.

“ The projects concerned are :—
1. Kosi,
2. Narbada,

. Tapti,

Sabarmati,

«w

. Central Provinces and
Bastar rivers,

Assam Valley, and
8. Coorg.

S oo

Item I.—What would you consider to b2 a roasonable cost of iavestigations of a pmj set in relation to
the overall capital cost of that project ?

Item I1.—Are the proposals in respact of each one of the abovs projscts, as put forwasd by C.W.LX.C.
in order ?

Item IT11—Is the cost of investigations providad in the above proposals justified ?

IHem IV.—XKceping in mind the propased programme and prioritics of investigations, is the propozed
strength of engincering staff provided in the estimatas for the purpose adequate ?
ng ng 3 I

Item V.—Is it possible, by a re-arragnement of programmo or priovities, to reduc: expenditure, or at
least spread it over a longer periad, in respect of one or murd of these projects ?

Item VI.—In respeoet of the Kosi Project, in particular, what are your views ¢

as to |

(@) the desirability of obtaining from Disposals coustruction machinery to the cxtent of - nearly
R 40 lachs in anticipation of the vonstruction of barrage, canals and dams ; the expenditure
to be treated as suspense in the first instance and charged to the project when the latter
receives sanction : thig course was followed in connection with the Hivakud Dam Project ;
and

(b) the desirability of

(¢) undertaking the construction of a meter gauge railway line to the barrage and Jdam srtcs (length
nearly 40 miles), and

{i1) undertaking the constructmn of the barrage and eanal svstoms in advance of the construec,
tion of the dam.”
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APPENDIX 11
KOS1 PROJECT
REPORT

At their meeting held on the 29th July 1946, the Standing Finance Committee agreed to an expendi-
ture of Rs. 3144 lakhs on the preliminary surveys and investigations for the Kosi Project during the year
1946-47 and 1947-48. This sanction was communicated in W. M. P. letter No. D. W. 1201 (1), dated,
the 27th May 1946. .

2. The previous estimatc had been framed with a view to ascertain the feasibility of the scheme.
Investigations so far carricd out have now shown that the scheme is definitely feasible and thereforc investi-
gations have now to-be carried out in greater dztail. Owing to difficult situation of the site and the enormity
of the magnitude of the work, the detailed investigations will have to extend beyond 1950 but they shall
have progressed sufficiently by March 1950 to enable construction to be taken in hand. This estimate
amounting to Rs. 65,26,000 has thercfore been prepared to cover the period ending March 1950 and includes
the amount of Rs. 31,44,000 already sanctioned. For completing the investigations the cost will be of the
order of rupces one crore. ‘

-

3. The present estimate covers the cost of investigations for the dam (excluding the cos 1of trial load
analysis to be carried out in America, the cost for which will be included in the supplementary estimate
for overall invetstigations) and the investigations for the barrage site and surveys for a portion of the area
to be irrigated to the east of the Kosi. The survey work, owing to its magnitude, will take a number of
years to complete. The construction of the barrage can however be taken in hand without waiting for the
- completion of surveys for the irrigation arca and the construction of irrigation system can propceed as

surveys progress. For the present, it is proposed to concertrate on the surveys and investigations of the
canal system to the east of the Kosi. The cost of the romaining surveys wilf’be included in the supple-
mentary estimate for the overall investigations.

4. Credit has been allowed in the estimate for the recovery value of T.& P. as also of buildings most
of which have been provided in pre-fabricated structures. "

(Index map showing dam uite, etc. iy enclosed)

BALWANT SINGH NAG,
Project Oﬁicer (Kost).
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-Kost Prosrer

Pat mate f@p preljminary surveys and investigati'c'ms for the Kosi Project for the period, ending Masoh

1960, Abstract
. Rs.
. 0
1. Surveys by Survey of Indi? ) ) 22’:13(‘)7.?520
2. Surveys under C. W. T G _ ’ ' ) 80’500
2. Dincharge Observaffip"’ . o . . ’ . '. . . . . 18,000
4. Silt Observationg -~ - . . . . . . . ‘ . . . . X

5. Property Survefie 21,400

6. Ground Water Surveys . . N Nil
7. Meteorological Surveys . . . . . . . . . . . . 2,93,900
8. Seismological Surveys . 1,14,000
0. Geological Invostigations . . . 12,03,750
10, Roads and Paths . . . . . . . . . . . . . 1,867,000
11. Aerial Ropeways . . . . . . . . . . . L 48,000
12. Soil conservation survey for controlling silting of Dam . . . . . . . 80,000
13. Agricultural and Soil surveys for Irrigation , . . . . . . . . 60,000
14. Survey of Fish Fauna = . . . . . S . . . . 5,000
15. Industrial and Load Surveys . - . . . c . . . . 5,000
16. Wooden Models . . .o . . . " . . . 10,000
17. Temporary accommodation . . . i . . . . . . 2,70,000
18, Camp equipage . . . . 3 } % J .. . . . 96,000
19. Tools and Plants new suppl . . L5 A ¥ ; . . . . v 2,33,900
20. Repairs.and carriage to T. & P. . . . o oo T 60,000
21, Labomtory' at Barakeshtra . . i : { g . . . . . 15,000
Total . . 50,88,350
: Say . . 50,88,400
22. Contingencies on Rs. 50,88,400 at & per cent . L K . [ . . . 2,54,400
23. Establishment (Salary, T. A. and contingencies), . s L . . . . . 11,83,000
Grand Total . 65,25,800
Say . . 85,26,000

BALWANT SINGH NAG,
Project Officer (Kosi).
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T«. atd nn(u of prehm.\my e ui mvw&g\tmu 5('l‘ wie paied, @nw Yook lm

.

Sazial Dosrn
ANo. Mlntod Yoial
aost ’
1 2 ' e ——
_—— 3 4
R, xe.
L Surveys to b corried out by Survey of India under puidance of the . W. I, N.C!.—-
(a) For dam 8ito )
Comprisimg aocrial-photagraphy of the gavge and the rewervel m'ou, survey
and map pablication of #he dam gite to xnins skl of
(%) 1 = 1009
(44) B2%==1) il
Suvvey sad map pvbhc'umx of iho resecyoir area and the ('nntrn gorge
to a s mof &' =1 mile with 207 contime interval and §f or senr seale
aurvey -3 Dadh Kosi resereciv @ive {in .omal) L . . 2.8,080
(h) For irriyrtion nlrl drainnge area lo A wenle of 4% et 10be nt of I\nsl ‘
inc iudj*;; tha rive : won only) 70,0% 600 acres, ad s, 1 por aece | 20,600,009
(7} Cost of vn phC‘&'O"mjﬂr ‘. Pitiek mans fon do - amdd _
publicaic T Pheies winl cononieor Br fhoe Y e coME TR 20,000 /0,080
2 Swveys Lo be carricd oui Ly oo mvker Mo ooction f e ) W, i . @R smiesvon.- -
(@) Longitudinal vectior: &f #he rive: nnd x-soekions (1 @’ uxmr(r) 50 hilew nb )
Rs. 100 per mile . . . ¥ . 5009
(b) Surveys for railwey and road : \-:,:nm"nh #e the dmm and ﬂ:o Liarrage . 24,990
(c) Aligrmnens of Lasteen Kogi Canal and branches : 200 riles at Re. 28 L
poc nile . . . . . 1 ¢ ; . . . 18/89% 37,000
3 Discharge Observetions.
Nuruber ef siles . . . . i 3 4 (¢
Expendibure per site (non-wecurring) . . . Ras.
Current Weters 11 . . . . s ; : i,2a9
Boat larga 1 . . . . . . 5 5 1,089
Boat small 1. . . . . . . H 690
Sounding rods, ote.. . . . . 3 . 1he
Ropes . ; . . . . . . 1 590
3,598 21,006
Recurring Fxaonditure for 2 years per sito.
Head beatminn nt R, 76 p. m, . . . 1,849
4 kbalasis cvm:-boatreen ab Rs. 60 pon. . . 5,789
Ropes at Ra. 200 per anawe . . . . 400
7,960
(Say Re. §,008) 48,008
Temporary guuge readors fer flood seusom 24 Wos. for 4
months por year for two yenrs ot Ra. 60 pom, . 11,520 Nay 11,568 80,500

.

4 Silt Observations. .

Number of sites . . . . ()
Ra,
Eqmpmenf {nun-rec \u‘xm(,) por site
Rs, 1,600 . . - 5,000
Recurring rwpen«htuu fel 2 ycuzm'
2 khalausis por site at Be. 55 p.m. 13,200
say 13,000
- ’ 183000 18,000
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Fer 9 months.

4 Burveyors at Rs, 180 p.om. " . .
16 Xhalasis at Rs. 55 p.m, . .
@arap charges . . . .
8taff on deputation from Nepal

¢ @reund Water Surveys.
Phese will be done by staff.

7 Metserological Surveys.

igures given by Meteorologicsl Department)

Class I Obgervatories, 2 Nes.
Claas II  Obgorvatories, 2 Nes.
Cluass III Obgervatories, 6 INes,
Clags IV Observatories, 20 Nes.

(«) Non-recurring expenditure.

(#) Equipment . . .
(#3) Installation cha.rgos mcludmg
buildings . .

(b) Reeurring charges for two years.

Pay of Officors . . . .

Pay of Staff . . . . .
Dearness allowance . . .
T. A. & contingencies . . o

8 Beismelogieal Surveys.

(Based on fiugures given by Moteorologlcal Depq‘tmont)
{#) Equipment (non-recwrring)

One Cambridge Universal Vlbrograph

One Venner’s 12” Acceloregraph 2

Two units milneshaw  korizental
Seismograph . .

One Benioft vertical sﬁlsmograph

%ix wood-Anderson seismegrapis

(b) Buildings for observatorles .
(¢) Rosurring expenditure for twe years.

Pay of staff . . . .
Allowances & Honoraria . . .
Contingencios . . e N

9 @eological Investigations.
(#) Equipment (non-recurring)

45 M. of I&P.

Diamond drills 6 Nos. - . . .
Diamonds & spares for sbove . .
Calyx drill complete . . .

 Spares for above . . . .

Specinl boats for drills 4 sets . .
Derrick, steol cables ete. .

Compressors 4 Nos. at 5000 . .
Pumps 2 Nos. . . . .
Hoists for vertical shafts : 2 Nos. .

6,480
4,950
5,000
5,000

21,430

Rs.
79,700
48,800

4,800

1,00,000

50,000
10,000

Rs.

1,28,500

1,64,800 .

13,000
6,000
6,000

somponent J

45,000

24,000

69,000 -

20,000

25,000

1,80,000
2,40,000
20,000
5,000
10,000
5,000
20,000
8,000
10,000

4,96,000

Say 21,400

Re.

2,93,300

1,14,000

21,400

Rs.

Nil

2,93,300

1,14,000



(b) Labour and consumable stores for
() 80,000’ of diamond - drxllmg at

16

1,02,000

Rs 12 por foot . . . 3,80,000
(#%) 2 Verticul shafts for under river
tunnel 200’ deep each 48" dm-
meter at Rs. 100 a foot 40,000
(#4€) Cross tunnel under the river 500’
at Rs. 100 per foot 50,000
(#v) Drifts’ 7/ x5’ length 8000’ a.t
Rs. 50 per foot . . . 4,00,000
8,50,000
(¢) Specialists.
One drill foroman at Rs. 2000 p.m.
for 2 years . . . . 48,000
Subsistence allowance for above at
Rs. 584 p.m.=14,016 say . 14,000
Passage both-ways . . 1,600
Consulting Geologist’s fees . . 15,000
Residant Geologists 2 Nos, for one
year at Ks. 350 p.m. . 8,400
Dearness Allowance, T. A., ete, 3,600
96,600 14,42,600
Deduct cost of tools and plants detailed below which Rs, Ras.
will be available for use on other works to be :
taken on stock suspense for further: use on
other works.
’ Res.
75 per cent of Rs. 1,80,000, the cost of
+ _ drills . . . . 1,35,000
75 per cent of Rs. 20,000, the cost of .
calyx drill . 15,000
Spares . 50,000
75 per cent of Rs 10, 000 the cost
of special boats . N 7,600
76 per cent of Rs 5,000, the cost
of Derrick steel cables 3;750
75 per cent of Rs. 20,000, the cost of
CGOINPressors 15,009
75 per cent of Rs. 6 ()00 tho cost of
pump . 4,500
80 per cent of Rs. 10 000 the cost of
hoists . 8,000 2,38,750 12,03,750
10 Roads and Paths.
(a) Construction : .
(¢) Widening and improving ex:stlng pafh between
Barakeshtra and Chatra ., 20,000
(7¢) Tow Path from Chatra to Dam snte rlght bs.nk
6 miles . 10,000
(#3) Footpath from Bamkeshtra to Tmbem, left bauk 25,000
(#v) Footpath from Barakeshtra to Tribeni right bank 17,000
{v) Footpaths along both ba.nks of the Tamu.r, from
Tribeni to gauge site 4,000
(vi) Footpath along the Sun Koax from Tnbem
to gauge site . ‘ 2,000
{vii) Footpath along the Arun from Tnbem to Maeh- .
waghat 3 miles . 4,000
(viis) Improvement of cart ;raok a.nd constmctmg
kuatcha road from Chatra to bmage gite .’ . 20,000
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12
13

14
15

16

17

17

(b) Maintenanoe of Roads & Paths.

() Kutcha road from Jogbani to
Ghatra 40 miles and @hatra to
barrage site 16 miles . .. 40,000

(¢¢) All other feot-paths . . . .. 25,000

Aerijal ropeway across the Sapt Kou, the Tamur, the Amn and the Sun Koal,
4 Nos. at Rs. 12,000 each .

8oil Conservation Surveys
Agnoultural and soil survey for |mga.tun 4 mllllon acres at 15 000 per nulhon

aores . . .
Burvey of Iwh Fauna . . . . . . . .
Industrial and Load Survey . . . . . . .
Wooden models . . e . . . . .

Temporary Accommodation

(a) Dam Investigation

Non-Residential ‘
Administrative Quarters at Barakeshtra . . . 8,500
(¢) Inspection Houses at Barskeshtra and Jogba.m .
at 7,000 each . 14,000
(¥} M. B. Sheds for stores a.nd workshops at
~ Barakeshtra . . " 5 0 11,000
(#9¢) Btore Shed at Chatra 5 = : 8,000
(éiv) Laboratory and Store shed at Barakeahtra and
Tribeni 2 Nos. . 16,000
(v) M. B. Shed Class IV . . ; 4 “ . 10,000
(vi) Petsal godown . . . . 4 . 1,000
(vts) Magazine for explosives . A . % . 4,000
{vsif) Dispensary building . . . 3000
(tz) Office bmldmg for Dlvxslonal and bub leslonal
offices . 18,000
{z) Sheds for skllled and unskllled labour 200 NOs . 10,800
(=) Sheds for cooking meals for the above labour . 4,200
(»*"* Miscollaneous buildings . . . ' . 14,000
Rs,
Residential
(¢) Executive Engineer’s Bungalow . . . . 6,000
($f) Residences for six gazetted officers (3 8. D. Os.,
2 Geologists und 1 Meteorologist) . 18,000
(a5%) Accommoduhon for clerks, drawing staff store-
keepers, compounders and lubora.t,ory assistanta
25 Nos. . . . 25,000
(sv) Accommodation for Supervxsors, Sllt Ana.lyst,
Research Agsistant 25 Nos. . 40,000
(v) Drill Foreman's quarter : 1 No. . . . . 5,000
{vs) 8. D. Os. visiting quarter at Tribeni . . . 1,600
{vii) Timo Keepers, Gauge Readers, Daffadars, Bar- '
kandazes, Peons, Chowkidars, Dak Runners,
Boatmen, Nepalese guards, ‘Sweepers quarters at
. 350 each 80 Nos. . . 28,000
lm‘u) Servantl earters at camp sxtags : 3 Noﬁ .. 1,500

1,25,000

65,000

48,000
80,000

60,000
§,000
5,000

10,000

1,22,500

Rs.

1,25,000

1,67,000

48,000
80,000

60,000
5,000
5,000

10,000
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(b) Irrigation and Drainage investigations,

Accommedation for efficers and stores sheds, etc. L s.

50,800 for each division 2 Nos.

Deduot the cost of materiais freme prefabrisated
ture like M. B. Sheds, Lakore Sheds, Nissen
which will bo availablo fer use en ather Prajects
to bo saken on stock smpomo and erodited te

this work

18 Camyp Equipage.

(t) For Dam Division.

4 Tents 14'x 14’ @ 1,400 . . .
12 Tents 10°Xx 10’ @ 800 . ~ . .
8 necessary tents @ 150 . .

30 shoulderies @ 350
Camp furniture .
Repairs and carriago of furmture

(#) For Irrigation Divisions.
4 Tonts 14'x 14’ @ 1,400 . ) .
8tents 12'x12' @ 1,100 . . .

15 tents 10°%x 10° @ 800 . . .
30 shouldaries @ 350 . . 3
Camp furniture . . .

Repairs and carriage of (‘amp equipage

19 Tools and Plant.
(%) Special Tools

For Kosi Dam Division,

Jeeps with Trailers 2 Nos. @ 6,000 .
Weapon carrier trucks 6 Nos. @ 6,000
G. M. C. Trucks 4 Nos. @ 10,000 .
Country boats 18 Nos, @ 1,000 .
Inspection boats 4 Nos. @ 1,200 .
Motor boats 2 Nos. @ 8,000 .

For Irrigation Division,

Jeeps and trucks 2 Nos, @ 6,000 .
Weapon carriers 8 Nos. @ 6,000 .
Boats 5 Nos. @ 1,000 . . .

Instrumants,

For Kosi Dam Division.
Levels 12 Nos., @ 1,000 . . .
Theodolites 3 Nos.@ 3,500 . .

Binoculars 4 Nos, @ 200 , .
Cameras 2 Nos. at 400

Miscellaneous Surveying and Drawing Instrumem.s

ody

100,088
3,47,500

71,000

2,70,080

5,800
9,600
800
10,600
7,600
5,000 39,100

5,800
8,880
12,000
10,500
10,000
10,000 56,960

12,000+
36,000*
40,000+
18,000
4,800*
16,000*

12,000*
48,000*
8,000

12,000%*
10,500%*
800*‘
800"
5,000

3,70,800

96,008
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For Kosi Irrigation Division,
Levels 24 Nos. at 1,000 .
Theodolites 6 Nos. at 3,500 .
Other suveying and drawing instruments
Soil testing and Laborutory equipment

(i%) Office Furniture and other T. & P,

For Kost Dam Division. :

Office furnituro for Exeoutive Enginoer and S. D. Os.

For Kosi Irrigation Divisions. o
Miscellaneous T. P. at 10,000 Per Division . .
Office  furniture for Executive Engineer and Sube

Division Officers . . .

Deduct cost of stores likely to be available for use on other
works and projects after complotion of the investiga-
tion to be taken on stock suspense and cost to be
credited to this work as under ;-

259, of the cost of items marked *pro-page .

75% of the cost of items marked ** abovo . .
Repairs and Carriage of vehicles . . . .
Silt and chemioal laboratory at Barakeshtra . . .
Contingencies at 3% on the amount of Rs. 50,38,400 . .
Establishment.

(¢) Kost Dum Investigution Division.
1 Executive Engineer for 3 years @ 1,150 p.m. . .
3 Asstt. Engineers for 3 years @ 350 p.m.-. . .

15 Supervisors for 3 years @ 150/- p.mi, . . .
Accountant for 3 years @ 235/- p.m. . ’ .
Head Clerk for 3 years @ 170/- p.m. -Tagd L .
Sub Divisional Clerks for 3 years @, 80/- pm. . .
Accounts Clerk for 3 yours @ 100/- p.m, . . .
Clerks for 3 years @ 55/- p.m. . . . .
Clorks for 2 years @ 66/- p.m. . . B i .
Sr. Draftsman for 3 years @ 150/- pm. . - .
Jr. Draftsman for 3 years @ 140/- p.m. , 1 .
Tracer for 2 years @ 60/- p.m. . : .
Forro Printer for 2 years @ 60/- p.m, .
Civil Asstt. Surgeon for 3 yoars @ 370/- p.m, . .
Compounder for 8 yoars @ 60/- p.m, . . .
Research Asstt. for 3 yoars @, 160/- p.m. . ..
Silt Analysts for 3 yeurs @ 100/- pm. . . .
Silt Analyst for 2 years @ 100/- p.m. . .
Laboratory Asstt, for 2 years @ 60/- p.m. . .
Laboratory Attendant for 2 yeé,rs @ 40/- p.m. .
Beismological Asstt. for 1 year @ 160/- p.m.
Senior Opservor for 1 year @ 100/- p.m. . . .
Junior Observer for 1 year @ 60/- p.m. . . .
Guago Reuaders for 3 yoars @ 35/- p.m. . . .
Daffadars for 3 years @ 30/- p.m.
Burkandazes for 3 years @ 30/- p.m.
Peons for 3 yeurs @ 30/- p.m. . . . .
Nepalese Police Guards for 3 years @ 35/- p.m. .
Dispensary servant for 3 years @ 30/- p.m., . .
Storekeopers for 2 years @» 80/- p.m, . . .
Snocial pays for handling cash for 3 years at
20/- p. m, . . . . . . .
Add provision for increments ,. . .

,a.w._.qm@pa'-u._:.—u—umuo——4<~'—o—0—m'h~w~r-

Rs.

24,000**
21,000%*
10,000
10,000

6,000

20,000

12,000

42,000
51,000

60,000
15,000
2,54,400

41,400
37,800
81,000
8,460
6,120
8,640
3,600
7,920
7,920
5,400
5,040
1,440
1,440
13,320
2,160
5,760
10,800
2,400 °
1,440
960
1,920
1,200
720
7,660
4,320
6,480
8,640
8,820
1,080
3,840

2,880 .
10,000 -

Py ————

3,26,900

93,000
60,000
15,000

2,54,400

3,10,480

Ps.

2,33,900
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(#%) Irrigation and Drainage Investigatien Bivisiens.

2 Exec. Engineers for 2 years @ 1,080/. p.ma, . 48,000
8 Austt. Enginoers for 2 years @ 369/- p.m. . 50,400
20 Supervisors fer 2 yeurs @ 158/- p.m. . 73,000
3 Aeeountants fer 2 yours @ 208/- p.m, . 2,600
2 Head Clerks fer 2 yoears @ 180/- p.m. . . 7,680
2 Acceunts Clerka fer 2 years @ 166/ p.m: 4,800
6 Sub-Divisional elorks {or 2 yoars @ 80/- p.m.. 11,620
16 Asstt. Clerks far 2 yours @ 53/- p.m. . 21,120
2 Storekecpors for 2 years (@ 80/. p.m, . . 3,840
1 Sr. Draftsman fer 2 yoars (& 150/- p.m. . . 8,800
2 Jr. Draftsmen for 2 yoars @ 108/ p.m. . . . 4,800
2 Tracers for 2 years 8 60/- p.m. . . 2,880
2 Ferroprinters for & yoars @@ 66/- p.m. . . 2,880
8 Guage Readers fer 2 years ® 35/- p.m., . . 5,040
8 Daffudurs for 2 years @) 30/- p.m. . . . 5,760
24 Barkandazes for 2 years () 36/- p.m. . 17,280
16 Peons fur 2 years @ 30/- p.mn, . . . 11,520
1 Asstt. Soil Specialist for 1 yoar @ 350/- p.m. . . 4,200
6 Soil Analysts for 2 years @ 160/- p.m. . . 14,400
1 Peon for 1 year @ 30/- p.m. . . . 360
8 8pecial pays for handling cush for 2 years at 20/- p.m. 3,840
Add provision for increraents for 1 year 3 . . 20,000
($i3) Direction Office.

1 Btenographer for 2 years @ 170/- p.m, . » 4,080
1 Buperintendent for 2 years @ 250/- p.m. . . 6,000
1 Cirele Clerk 2nd for 2 yours @ 160/- p.m. . . 3,840
3 Uppor Division Clorks for 2 years @ 80/- p.m. . 5,760
4 Lower Division Clorks for 2 years (@ 55/- p.m. . 5,280
1 Sr. Draftsman for 2 years @ 150/- p.m, , . . 3,600
1 Jr. Draftsman for 2 yoars @ 100/- p.m, . . 2,400
1 Tracor for 2 yours @ 66/- p.m. . . . 1,440
1 ¥erroprinter for 2 yovars @-80/- p.m. . . 1,440
1 Daftri for 2 years @ 35/- p.m. 840
6 Peous far 2 yours @ 30/- p.m, . v . . 4,320
1 Barakandaz for 2 yeurs @ 30/. p.m. . 720

I Special Pay for lmndlmg cash for 2 years at
20/. p.m. . . . . 480
Add provision for incremnonts . . . . 2,200

(b) Dearness und Nopal Componsustory nllowances.
Serial Class of Estt. No.  Period D. A. Neps
No. in Yrs, Allee.
Rs. Rs,-
1 Executive Enginocer » 1 3 4,140 5,400
Executive Enginoers , . 2 2 4,800 -

2 Asstt. Engineers . . 3 3 7,660 8,100
(] 2 10,800 1,860
3 Supervisors . . . 15 3 24,300 21,600
I 20 2 18,200 8,000

' 3,29,120

142,400
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10
11

13
14

15
16

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33

34

36

36
37

Accemntsats ., .
Cirelo Supdt. . . .
Circle 2nd Clerk . .
Head Clerk . . .
Accounts elerk . . .
Head Clerks . . .

Accounts elerks
Upper Div. Clerks
Sub-Div. Clerks

Steno for Project officer
Clorks '

Storekeepers
Sr. Draftaman .

Draftemuen

Traeers . . .
Forroprinters .
Civil Asstt. Surgeon
Compounder
Dispensary Servant
Rosearch Asstt.

Siit Analysts

Asstt. Soil Specialist .
Soil Analysts
Laboratory Asstt.
Laboratory Astendant
Seismologieal Asgts. .
Sr. Observer

Jr. Observer

Guage Readers .
Daffadars .

Barkandazes . .
Peons. . . . .

Daftri . . . .
Peon . f N .

(¢) Travetling Allowances.
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1,800
2,160
1,200
1,080
1,620
1,260
2,180
1,680
2,620
3,780
5,040
1,620
5,040
21,840
3,360
1,440
960
1,440
3,360
3,360
2,520
1,260
900
1,620
3,780
840
1,680
5,040
840
600
540
420
420
5,400
3,600
3,600
4,800
§,400
16,000
7,200
13,200
600
300

2,17,080

(f) For Kosi Dam Division; @ 11,000 per year for 3

yoars

(31) For 2 Irrigation and Drainags Investigation Divisions

@ 11,000 each per year for 2 years

(##2) For Supdtg. Engineers Camp staff etc. 4,000 per

year for 2 years .

*

1,080

1,086
900

2,160
480

2,880
3,360
1,440
1,080
1,080
480
480
2,700
720
360
1,440
2,760
600

600
480
240

480"

300
240
2,180
480
1,440
240
2,160
720
2,880
240

77,580

33,000

44,000

8,000

2,94,660

85,000

Say_

9,76,660
9,77,000

85,000
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W.) C"an’tinﬁénbiéé
() For Dam Investxgahon at 13 000 per yeat for 3
years

'(u) For 2 Investxgatlon Dlvxsxons ]3,000 ea.ch per
year for 2 years

(¢i7) For Direction Office 15 000 per year for 2 yoars
Total Establishment charges Rs.

39,000

52,000
30,000 1,21,000, 1,2 1,000
11,83,000

BALWANT SINGH NAG,
Project Officer (Kosi).
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APPENDIX IIT

MinNisTRY or Works, MINES AxD PowEr

One of the factors governing the attitude of the 8. I. C. to River Valley Projects is the high cost of
preliminary investigations. Considering the difficulties of transport and the availability of steel and
cement, 1 do not think that Government would be able to undertake a large number of rivar valley projects
within a m-asurable pesod. Government arc already committed to the Damodar Project as a whole,
the tiivalkud Dam Project, the Bhakra and Nangal Projects, Rihand, Tungabhadra and Ramapadasagara
tion only a few of the prominent projects which must go ahecad in any case. The Xosi Project
ish we have already spent a Jarge amount on preliminary investigations must also go ahead. Similar
considerations would seem to apply v some of th dams on the Chambal, the Narbada and the Tapti.
These projects will tax all our resources and the capaeity of CWINC to the utmost for the next 5 years,
if not for & longer peciod.  In the cireumstances, 1 am of opinion that CWINC should try and reduce the
cost of preliminary surveys on all other projects which are now under contemplation, e.g., projects in the
Assam Valley, in the C.I., Coorg and so on. It is quite unnccessary at this stage to undertake aerial sur-
vey of all theso projects, nor does it secmn worbhqfhi!e taking up a large number of such projects even for
preliminary investigations. We should pick and choose and only take up projects which appear most
likely to be profitable and coneentrate our energies on such projects. For ivstance, it will not be possi-
ble for many years to utilize all the <leetrical potential in Assam. Tho utmost we can aim at is to build
one large dam at & suitable site in Assam which will previde power and irrigation. A very rough investi-
gatica of the various projects in vicw will suggest which of them should be taken up for preliminary
investigations ; similarly in the Central Provinces and other ureas. Even on the Mahanadi, 1 am inclined
to think that we should not spend any more moncy on the third site, viz., Naraj. It will be quite enongh
if Tikkarpara site is explored. The investigations on the third site may well be undertaken 10 years
hence,- after Hirakud and Tikkarpara arc. nearing ocompletion.

2. I have put down my tentative views as a basis for discussion with Mr. Khosla. If he agrees
with me, will he kindly reduce his estimates for preliminary investigations of the Narbada-
Tapti, Assam Valley, and other sehemes befors the next meeting of the 8. F. C. I do not want the in-
vestigations on the Kosi to be curtailed nor on any other projects which are likely to be actually cons-
tructed during the next § years. But there is no point in spending large sums of money on other investi-
gations which arc not likely to be fruitful, at least for the next 5 or 7 years,

Sd. B. K. GogHALR,
4.3-48,
(Secretary).
Mr. Khosla

D.S. P

1 am in complete agreement with Secretary’s views. Will Members and Direstors note above and
take immediate action as to “ A" above in consultation with me so thas I can discwss this with Secretary
on Monday or Tucsday before I go on tour. This note should com» bask to me for return to Secy.

S8d. A. N. KHOs1.A,

74348,
(Chavrman, CWINC.)
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APPENDIX 1V
NARBADA VALLEY PROJECTS

REPORT

The Narbada river has hitherto been considored as useless for being exploited for either irrigation,
power, or navigation, the latter beyond a ccrtain small distance above its outfall into the Gulf of Cambay.
In its course through the Broach district of the Bombay Presidency it frequently overflows its banks
and floods the country-side on both banks. This fact as well as the projected development of other river
basins in the country led the Governments of Bombay and C. P.-Berar to request the CWINC to take up
the investigations for a basin-wide development of the river with flood control, irrigation, power genera-
tion and extcnsion of navigation as the chief objectives in vicw. They offered to depute some of the

enginecring staff nccessary for the work and also bear the cost of investigations in case no projects
matured. ‘

Accordingly the topography and hydrology of the basin were taken up for study in the CWINC at
the beginning of the year 1947. The river drains an arga of ncarly 40,000 sq. miles. 'Tho total annual
precipitation of rain in the bagin is normally over 90 million acre feet of water. At prosent the entire
amount is running to waste into the sea. The river has a decp channel almost throughout its course
except in the plains of Broach after it cmerges from the last narrow gorge ncar Rajpipla. The bed slopes
vary from a maximum of about 40 feet a mile to about 375 ft. a mile through the last gorge. In the

Broach plains it flattens out to about 2} to 3 inches per mile. Almost throughout its course it flows over
basaltic formations.

A study of the topography has revealed that excellent storage sites exist both on the main river
and on some of its tributaries where, by constricting dams of medium heights, regervoirs of varying capa-
cities can be formed to hold back the excessive precipitation of rain during monsoon months and utilize
the water for purposes of perennial irrigation, power generation, cxtension of navigation, fish culture and
supplies for domestic uses all over the basin. Floods in the Broach area can be completely controlled
by reserving the upper portion of their capacities for flood absorption in some of the lower reservoirs.

Most of these sites have been inspected both by Engineers and Geologists and the preliminary ground
surveys have revealed that development of projects at the sites is feasible. 1t has been decided to take
up, for the present, investigations of only 7 projects, a list of which is appended. The last two items of
the list show the power and irrigation potential of the projects, which will aggregate to nearly one million
K.W. of continuous power and a gross command of nearly 4 million acres respectively. The estimate
amounting to Rs. 95,91,144 has been prepared to meet the cost of detailed investigations of these pro-
jects. Provisions have been made for collection of hydrological data including rainfall, temperature,
and humidity and river gauging ; surveys of dam sites, the reservoir areas and areas to be commanded
for irrigation ; soil surveys of the commanded area and geological surveys of the dam sites. Such other
surveys as minerals of the entire basin, electrical load surveys, surveys for navigation, soil erosion and also
economic surveys by Gokhale Economic Research Institute, Poona, have also been included in the pro-
gramme of investigations and requisite provisions made in the estimate. Surveys of dam sites, reservoir
areas and irrigation areas will be done through the agency of the Survey of India Department, whilo
surveys of main canals and other channel alignments for distribution system for irrigation water will be
done by CWINC staff. The hydrological surveys will bo undertaken in close co-operation with the Indian
Meteorological Department. Geological survoys both for minerals and foundation explorations will be
done in close co-operation with the Geological Survey of India. Similarly surveys for pisciculture will
be undertaken under the direction of the Director, Zoological Survey of India.

Two divisions have been formed to do the work. Each Division will have four sub-divisions together
with requisite subordinate and ministerial staff. Such other staff as Mcteorological Assistants, Research

Asgistants for soil survey, Silt Observers, Geologists, Drill foreman, etc. has also becn provided for, as
detailed in the estimate.

The work will take nearly four years to complete. But the investigations will be so phased that
construction can be launched upon in case of features which can be taken up independently before the
investigations on all projects are completed so as to obtain quick and maximum results. As soon as such
stages are reached, estimates for construction will be prepared for sanction.
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Adequate provision for acquiring neccssary tools and plant and trt;nsport vehicles has been made
ab rates which prevail in the market at present.

A statement showing the rough data for the dam sites and the anticipated bencfits from the projects
is given below.

The following map and chart are exclosed—
(1) An index map of tho Narbada basin showing the proposed dam sites and projects.
(2) A profile of Nurbada river and its main tributaries.

G. N. Panp1r, .
Project Officer (Narbuda and Tapli).
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NARBADA BASIN—ROUGH DATA FOR THE DAM SITES

1. Name of the river . . . . Narbada Burhner Narbada Tawa Nuarbade Narbada Narbada
2. Namo of the dam site . . . Bilghara Ghugri Bargi Ranipwr Punasy  Barwami Weir bo-
: low gorge
3. Longth along river (Milos) . . 153 85 249 95 513 665 750
(approx.)
4, Latitude and Longitudo of dum site 80°29'20"E 80°42’07[5 79°545°30"E 77°59°0"E  76°28’0"E 74°41'0"E
22°40740"N  22°44'45"N 23°1°0"N 22°35’30"N 22°17°0*N 22°2°0"N
5. Catchment™ aroa above dam site -
(Sq. miles) . . . . 1900 1290 6180 2340 23600 32000
6. Average rainfall in catchment (In(,hcs) 60 60 55 59- 45 42
7. Probable moan annual runoff (m.a.ft.) 308 2. 06 4-8 3-12 15-63 22-23
8. R. L. of river bed . . . . 1520 1570 1240 1020 6850 350
9. Proposed F. T. L. . . 1750 1743 1350 1190 887 590
'10. Maximum helght of the d'un at
F. T. L. (feet) . . . 230 175 110 170 237 240
11. Length of the dam at F. T. L. (feet) 3960 5300 5120 . 2700 2400 2000
12, Gross capacity of reservoir at F. T. L.
(m.a.ft.) . . . . . 1-90 1-67 2:59 5:0 17-14 25-18
13. Dend storago (m.a.ft.) . . . 0-19 0-13 0-29 1-5 1-52 2-35
14. Max. area of water spread (acres) . 22900 32000 62200 89600 320000 390400
15. Losses due to evaporation {(m.a.ft,) . 0-08 0-10 0-25 0-36 - 1-03 1-3
16. Reserve for flood conizol ' .. . .- .. .
I7. Net storage available . . 1-34 2-05 3-14  14-60 21:00
18. Continuous regul.zted dxschargo )
(cusecs) . 3275 2380 9700 4140 20500 28980
19. R. L. of the top of dcnd storage . 1613 1638 1308 1147 790 470
20. R. L. of tail race . . . . 1540 1585 1280 1125 670 375
21. Average head available (feot) . . 141-5 106-5 50 47 168-5 158
22. Continuous power available kW, . 30800 17500 32500 12700 223000 300000
23. Gross area commanded (acres) .. = 18,00,000 11,00,000 .. ve 8,090,000
I.—Total live storage impoundod . 31413 m.a.tt. Total jross aroca commaunded 37,00,000 acres,

1I.—Continuous powor gencrable
Bilghara 30,800 k.W.

Ghugri 17,500 ,,
Bargi 32,600 ,,
Tawa 12,700 ,,

Punasa 223,000
At the dam botween Punasa and Harinphal 112,600 k.W.

Harinphal 260,000
At the two dams in tho gorgo . 320,000 ,,

Total 9,98,500 ,,

G. N. PANDIT,
Progect Officer (Narbada and Tapts),
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NARBADA PROJECTS ESTIMATES

Overall ostimato for preliminary survoys and investigations in connoction with projocts for the
multipurpose development of the Narbada Basin.

Abstract
Ras.
I. WORKS—

1. Dums and Appurtenant works
A. Preliminary expenses . . . . .t . . . . . ,74,000
K. Buildings . . . . . oyt . . . . . . 1,00,000
2, Main canul and Branchoes . . . . . . . . . . . 45,46,500
3. Discharge and silt observations . . . . . . . . . . 2,00,000
4. Metoorological Observations . . . . . . . . . . . 25,800
5. Minersl surveys . . . . . . . . . . . . . 10,000
6. Burveys for Pisciculture L. . . . . . . . . . 2,000
7. Melayia surveys . . . . . 5,000
8. Eleotric Load survoys . . . . . 10,000
9. Burveys for Navigation . . . . . . . . . . 1,00,000
10. Economic and praoperty surveys . . . . . . . . . . 60,000
11. Soil erosion surveys . . . . . . . . . . 7,600
12. Communications . . . . . . . . . . . . . 3,00,000
13. Special Tools and Plant . . . . . . . . . .o . 4,60,000
67,00,800
2 per cent Contingeuncics . . ’ 0 . R . f . . 1,34,016
Total Works . . 68,34,816

II. TOOLS AND PLANT

Tools and Plant for the Divisions . 5 £ . . . . . . 4,38,000
2 per cent Contingencies . . . . . . . . . . . 8,760

11I. ESTABLISHMENT
Establishment for 4 years including establishmons contingencies .

Total Tools and Plant . 4,46,760

. . . . 23,09,568

~—

Grand Total . .  95,01,144

I. WORKS Details
Dams and Appurtenant Works

A. Preliminary Expensos

1, Survey of reservoir basing by air photography and ground survey and plotting contours at
10 ft.—5 ft. intervals on & scale of 4"-=1 mile.

1. Ghugri Dam . . . . . . .o . 50 sq. miles
2. Bilghra . . . . . . . . . . . . . 258 ,
3. Bargi R . . . . . . . B . . 97 ”»
4. Tawa , . . . . . . B . . o ’ . . . 139 »
5. Hoshangabad . .. . . 4 . 4+ + « + e« e &' . 265(Approx.)
6. Punusa . . . . . . . . . . . . . . 500 "
7. Harinphal . . . . . . . . . . . 140,
8. Dam site betweon Punasa nnd Harinphal . . . . N . . . . 25 »
0. 2 Dam sites in Rajpipla gorge . . . . . . . . . .- 18 "

15 ”

1031-8 8q. miles
1031-8 Sq. miles at Ra. 875 per sq. milo Res. 3,87,000.

2. Survey of Dam sites and Weir sites by air photography and ground surveys and plotting on
a scale of 32=1 mile,

7500 acres at Rs. 4 per acre Rs. 30,000
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3. Geological invostigations for foundations of Dam sitos and Woir sitos and of the roservoir
basins by boung core drilling, making drifts and sunnelling, ete. including tosting.
No. of bores.

Bilghara . . . . . . . . . . . . . . . 40 Nus.
Ghugsi. . . . |
Bargi . . . . . . . . . . . . . . . . 82 ,
Tawa . . . . . . . . . . . . . . . . %
Punasa . . . . . . . . . . . . . . . 100 ,,
Haringhal . . . . . .. . . . . . . . 20
Hoshangubad . . . J . . . . . . . 32
Dain site betwoon Punasa und Hurmphal . . . . . . . . .27,
2 Dam sitos in Rajpipla gorge . . . . . . . . . . . 50

Pick-up Woir for Broach projost . . . .

432 Nos, each 50’ in depth ,

21,600 R. T't. at Rs. 20 por R. I't. Rs. 4,32,000.
Ras.
4. Soil anulysis and borrow surveys for earthen duns including testing . .. L.S, + 10,000
5, Model Exporimonts by Indinn Watorways Stution, Poonu . . . . . LS 15,660
K. Buildings
Temporary buildings—10 sitos . . . . . . . . . L.S. 1,00,000
9,74,000

II. Main Canals and Branches .
{a) Survey of the commanded aroas for alignments of canals

Canuls ex-Bargi . . . % w . . . . . 18,00,000 acres.
Canals ex-Tawa, . . . A A s . . . . . 11,060,000 ,,
Canals ex-Broach . . . 3 . : . PN . . . 10,00,000 ,,
39,00,000 acros.
Rs,
39,00,000 acres @ Rs. 1/2 por acre . J i . . . . . . 43,87,500
(b) Miscellaneous surveys . . 3 2 ) 1 . . . . LS. 20,000
{¢) Explorations for foundations of cross drainuge works and nocessary surveys L.S. 1,00,000
{d) Soil surveys 39,00,000 acros at Re. 11 por 100 acres . . 39,000
43,46,500
11L. Dischurge and Silt Observations (period { yeurs)
One Boatman and four Khulasis 4t each dischargoe sito and cost of ropes, discharge rods,
floats, gauges, silt sumplors and laboratory equipment
10 sites (8 on the Nnrbudn and 2 at Tawa and Burkner) at Ris, 5,000 pcl site per year 2,00,000
IV. Meteorological Observutions, Raingauges, Tcm peratures, Hummidity and Wind Velocity Ob-
servations
Equipment and installations of 15 now raingaugoes somo of these to bo of tho integrated
solf-recording type, humidity and wind voloclty uppalat us at 8 stations at an average
rato of Rs. | (10() . . . . . . . 15,000
Recurring Expenditure on purt-time observers - .
15 observors at Rs. 15 p.m. for 4 years . : 10,800
' 25.800
V. Mineral Surveys L. S. . . . . . . . .. . . . 10,000
VI. Survey for Pisciculture L. 8. . . . . . . . . . . . 2,000
VII. Malaria Surveys L. S. . . . . . . . . . . . . 5,000
VILI. Electric load Surveys L. S. . . . . R . . . . . . 10,000
IX. 8urveys for Navigation L. 8. . . . . . . . . . L 1,00,000
X. Economic and properly Surveys L. S. . . . . . . . . . . © 680,000
XI. Surveys for Soil Brosion L. S. . . . . . . . . . . . 7,500

XII. Communicalions

Constructing 100 miles of tcmpomry roads sand thoir muintcnance for 2 yeus at Rs. 3,000
per mijle . . . . . . . . . . . . 3,00,000
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XITL, Special Tools and Plant ' Ra,

8 Diamond drills complete with accessories at Re. 60,000 oach . . . . 3,60,000

Testing apparatus and laboratory and workshop equipment. for compressive strength of
rocks and testing soils for shear strength, optimum moisturo eontent and consolida.

tion, ete. L. S. 1,00,000
4,60,000

67,00,800

29, Contingencies . . . . . .. .. [ . . N . 1,34,016

) Total Works . . . . 68,314,816
II. TOOLS AND PLANT

1. Motor vehiclog for survey parties . . . . . . . .- ve
14 vohicles at Rs. 7,000 each . . . . . . . . . .- 98,000
Working exponses for four years . . . . . .. . . 1,40,000
2. Scientific Instruments . . . . . . . . . . . 1,20,000
3. Ordinary Tools and Plant . . . . . .. . . N . 10,000
4. Camp cquipago . . . . . . . . . . . . 30,000
4. Offico furniture . . . . . . . . . . . R 40,000
4,38,000
29% Coatingancios . . . . . . . . . . . . - 8,760
Total Tools and Plant . . 4,46,760

IIl, ESTABLISHMENT.
Expenditure por yes

1. Pay of Officers— Ra.
Executive Engineeors 2 Nos, @ Rs. 875 p.m. 4 3 ", L . . . . 21,000
Assistant Executive Engineors 4 Nos. @ Rs. 600 p.m., by . . . . . 28,800
Assistant Engincors 4 Nos. @ Rs. 560 p.n. 0 . . . . . . . 26,880
Geologist 1 No. @ Rs. 875 p.m. . . " 1 ¥ . . . . .. . 10,500
Assistant Goologists 2 Nos. @ Rs. 500 p.m. d . . . . . . . 12,000
Officor to conduct economic surveys | No. @ Ra, 50 p.m. . . . - 6,600

Drill Formmnan 1 No. @ Rs. 1,000 pm. . - . - L . . . . . 12,000

117,780
. Rs,
2. Pay of Establishmont—

3 Meteorological Assistants @ Rs. 240 p.m. o . o . . . . 8,040
2 Accountants @ Rs. 200 p.m. . . . . . . . . . . 4,800
2 Hoad clerks @ Rs. 180 p.m. . . . . . . . . . . 4,320
6 Senior clerks @ Re. 160 p.m. . . . . . . . . . . 10,800
2 Storokeepers @ Rs. 150 p.m. . . . . . . . . . . 3,600
14 Junior clerks @ Re. 93 pm. . .. .. . . .. 15,624
2 Senior Draftsmen @ Rs. 200 p.m. . . . . . . . - . 4,800
4 Junior Draftsmen @ Rs. 143 p.m. . . . . . . . . . 3,432
4 Tracers @ Rs. 104 p.m. . . . . . . . . . . 4,902
2 Sab Assistant Surgeons @ Rs. 170 p.m, . . . . . . . . 4,080
2 Compoundaers @ Rs. 50 p.m. . . . . « . o . . B 1,200
32 Ovorseers @ Rs. 240 p.m. . . . . . . o e .. 92,160
6 Rosearch Assisiants @ Re. 240 pm. . . . “ . . . . . 17,280
2 Laboratory Assistants @ Ra. 230 p.m. . . . . . . . . 5,520
2 Silt-Anulysts @ Rs. 200 pom, . . . . . N . . . . 4,800
2 Assistant Silt Analysts @ Rs, 93 p.m. . . . . . . . . 2,232
10 Gauge readers @ Rs, 70 p.ma, . . . . . . . . . 8,400
10 Senior Obsorvers @ Rs. 90 p.m. . . . . . . . . . 10,860
2 Dafadars @ Rs. 33 p.m. . . . . . . . . . o’ . 792

10 Barkandazes @ Rs. 33 p.m. . . . . . . . . . . 3,960



Ra.

14 Poons @ Rs. 33 p.m. . . . . . . 5,645
8 Laboratory Khalasis @ Rs. 33 p.m. . . . . . . . 2,376
10 Chowkidars @ Rs. 33 pm. . . . . . . . e . 3,960
Total . . 2,24,112
Doaarnoss allowances of Officers. . . 16,020
D23rnass allowancns for establishmen ¢ . . 66,480
Travelling allowances for Officers . . . . . . . 40,000
Travolling allowances for establishment . . . . . . . 60,000
Cost of projoct Circlo office debitod to Nm-bada . . 33,000
Establishmant contingencies . . 20,000
Esta.bhshment per year . . . 5,77,392
Grand Total«Esmbhshmeut for 4 years . . . . . . 23,09,568

G. N. Panorr,
Project Officer (Narbada & Tapti).
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I1. Estimate for preliminary surveys and investigations in connection with projects for multipurpose
development in the Basin of the Narbada River for the year 1947-48 submitted to Government for sanction.

I. WORKS

Dams and appurtenant works

(¥) Preliminary expenses Rs.

(%) Survey to be carried out by tho Survey of India Dopartment . . . . L&8. 2,500
1. Survey to be carried out by or under the diroctions of C.W.LN.C. . . . LS. 14,000
2. Discharge and silt observations . . . . . . . . . LS. 1,990
3. Geologieal investigations and mincral survoys . . . . . . LS, 1,000
4. Communications . . . . . . . . . . . . LS. 10,000
6. Countingencies ut 2 per cent . . . . . . . . . . 650

Total Works . . 30,140

II. TOOLS AND PLANT
(Including transport, conveyance and its carriage and repair charges, survey and mathematical instruments,
camp egquipage, silt, observation apparatus, etc.)

(a) Now Supplics ' Rs.
9 Woapon carriers @ Rs, 7,000 each . . . . . . . . . . . 63,000
8 Jeeps with trailers @ Rs. 7,000 cach . . . - . . . . . . . 21,000
2 Chronographs @ Rs, 100 each . . . . . . . . . . . . 200
2 current metors @ Rs. 1,000 each . . . . . . . . . . . 2,000
2 large boats @ Rs. 1,000 each . . 5 . . . . . . . . . 2,000
2 small boats @@ Ra. 500 each . . « 2 . . . . . . . . 1,000
Discharge rods . . . . 3 5 . £ . . . . . . . - 200
Sounding rods . . . . . z : : . . . . . . . 100
Ropes . . . . . . k - y . - . . 500
One set of apparatus for silt observations @ Rs. 1,600 vach and remaining laboratory equipment 2,200

(b) Repairs and Carriago
Repairs to trucke ete, . . . . b 2 i . . . . . . . 1,500
Grand Total of Tools und Plant . . . . . 93,700

I1I. ESTABLISHMENT
(a) Pay of Officers

2 Executive Engineers for 3 months @ Rs. 900 p.m. . . . . . . . . 5,400
4 Asgistant Engineers for 3 months @ Rs, 350 p.m. . . . . . . . . 4,200
1 Geologist for 3 months @ Rs. 600 p.n. . . . . . . . . . 1,800
Total . 11 1,400

Pay of establishment
11 Ovoerseers for 3 months @ Rs. 180 p.m. . . . . . . . . . . 5,940
2 Aoccountants for 3 months @ Ra. 200 p.m. . . . . . . . . . . 1,200
2 Head clorks for 3 months @ Rs. 160 p.m. . . . . . . . . . . 960
1 Sub-Asaistant Surgeon for 2 months @ Rs. 200 p.m. . . . . . . . . 400
3 clerks for 3 months @ Rs. 80 p.m. . . . . . . 720
4 Bub-Divisional clerks for 3 months @ Rs. 75 p.ma. . . . . . . . . 900
1 Head Draftsman for 3 months @ Rs. 250 p.m. . . . . . . . . 750
2 Junior Draftsmen for 3 months @ Rs. 100 p.mn. . . . . . . . . . 800
4 'Tracers for 3 months @ Rs. 80 p.m. . . . . . . . . . . . 080
1 Dispensor for 2 months @ Rs. 80 p.ra. . . . . . . . . . 160
1 Daffadar for 2 months (@ Rs. 35 p.n. . . . . . . . . . . 70
3 Barkandazes for 3 months @ Ras. 30 p.m. . . . . . . - . . 270
7 Poons for 3 months @ Rs, 30 pm. . . . . . . . . . . 630

15 M. of I1&P.
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Ra.
+ Peona:for 8-months & Re, 80pm. . . . . . .ot . . . . 380
-8 :Ghowlkigere-for 8- months.- @ Re. 80 p.m. . . . . . . . . . . 450
4 Dak runners for 3 months @ Rs. 30 p.m. . . . . . . . . 360
11 Khalasis for overseers for 8 months @ Rs, 30 pm. . . .. . . . . 990
7 Gauge readers for 3 months @ Res. 30 p.m. . . . . R . . . 630
Geologiat~—staff—L. 8. . . . . . . . . . . . .1,000
17,350
Dearnees allowance and Special pay of Officors L. 8. . . . . . . . . 1,150
Dearness allowance of establishment L. 8. . . . . . . . . . . 7,000
Travelling allowance for officers
1. Executive Engineers ., . . . . . . . . . . . 1,400
2. Assistant Engineers . . . . . . . . . . . . . 1,800
3. Geologists . . . . . . . L . . . . . . 1,000
4,200
Travelling Allowance of Bstabléshment
Bypervisors . . . . . . . . . . . . . 2,000 *
Other staff (Executive Engmeera) . . . . . . . . . . . 2,000
QGoologist—Other 8taff , . . . . . . . . . . . 400
4,400
(b) Establishment Contingencies
Rent for Divirional and Sub-Dlvuuona.l Oﬂlcea J 3 . . . . . . 1,000
Rent for Geologista' Offices . . E = v A . . . . . 400
’ 1,400
Grand total of ostablishment . . . 48,900
I, Works . . . . . . ) d 30,140
“I1. Tools and Plant . . . . . 5 93,700
I1II, Establishment . . . . . 3 48,900
Total . 1,70,740

G. N. PaxorT,
Project Officer, (Narbada and Tapts).
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II1. Estimate for the preliminary surveys and investigation tn connection with the project for mulnpurpoae
developments x the Basin of the Narbada River for the year 1948-49, submitted to Government for sanction.

I. WORKS
1. Dams and appurtenant works, (A—Preliminary expenses)

Survey to be carried out by the Survey of India . . . . . .
Survey to be carried out by or under the direction of C.W.L.N.C. .
K. Buildinga . . . . . . . . . . . .

2. Main canal and branches
Miscellaneous surveys such as canal alignments, special reservoir surveys, ete.
8oil surveys . . . . . . . . . . .

3. Meteorological surveys

Rain gauges—It is proposed to install 70 new rain gauges (¢} Equipment and
installation of gauges—70 new rain gauges including temperature, humidity and
wind velooity apparatus at 35 pl&ces and some selg recording gauges at an
average rate of Rs. 500 each . . . . .

(#¢) Observation Expenditure per year

3 Meteorological Assistants @ Rs. 200 p.m. . . . . . .
3 Senior Observers @ Rs. 120 p.m. . . . . . . .
70 part time Observers. @ Rs. 15 p.m. . . . . . .

70 part time Retainers @ Rs. 12 pm. . i ; . . . .
5 Geologioa,i investigations and mineral surveys 3 ‘ " . .
6 Communications. . i 4 y . .
7 8pecial Tools and Plant (Drlll eqmpment and apparatus for' soil laboratory)
8 Economie surveys . . .

9 Hydro Electric Inata.llatlons—A prehmma,ry expenses-—Electnc Loa.d SUrveys .
10 Contingencies @ 29, . . K : . - . . .

Torar—Works .
I7: TOOLS AND PLANTS

7 country boats @ Ra. 1,000 each . . .
3 outboard motors @ Rs. 1,000 each . . . . . . .
18 chronographs at Ra. 100 each . . . . . . . . .
18 levelling instruments at Rs. 800 each . . . .
3 theodolites at Rs. 1,600 each . " . . . . . .
3 Binoculars at Rs. 200 each : . . .
1 camera at Rs. 600 . . . . . . . . . .
18 messuring chaing @ Rs. 15 each . . . e . .

60—100 ft. tapes at Rs, 30 each

60—50 ft. tapes at Rs. 20 each .

7 steel tapes @ Rs. 100’ . . . .

7 drawing boards at Rs. 30 each . . .

7 2nd class drawing instrument boxes @ Rs. 200 each

2 first class drawing instrument boxes @ Rs. 300 each

Scales with offsets, eto., french curves and miscellaneous solentxﬁc mstruments
and tools and plant . . . o . . . . . . .

10 current meters @ Ras. 1,000 each- . . . . . . . .

10 large boats at Rs. 1,000 each . . . .

10 small boates at Rs. 500 each . . . . . . .

Disgharge rods . . . . . . . . . . . .

.

. LS

. L8

. LS8,

. L8,

35,000

7,200"

4,320
12,800
10,080

34,220

Rs,

3,00,000
20,000
50,000

40,000
70,000

69,000
(say)
20,000
50,000
12,00,000
6,000
5,000
61,000

19,41,000

7,000
3,000
1,600
14,400
4,600
600
800
270
1,800
1,200
700
210
1,400
600

100
10;000
.105000
5,000
2,300

‘.



Ras.
Sounding rods . . . . . . . . . . . . e . . 1,100
Ropes . . . . . . . . . . . . . 2,600
1 sot of appara.tus for ailt observahona . . . . . . . . . . . 1,500
Reourring laboratory expensens . . . . . . . . . . . 300
16 Nos. 14’x 14’ tente @ Rs. 1,200 em.h . . . . . . . . . . 18,000
40 Nos. 10’ x 10’ tents @ Rs. 800 each . . . . . . . . . . . 32,000
40 Nos. shouldaries at Rs. 800 each . . . . . . . . . . . 24,000
40 sorvants’ tentg at Rs, 500 each . . . . . . . . . . . 20,000
Camp furniture . . . . . . . . . . 58,000
Office furniture for Dlvmonal and Sub-Dwmons,l omces . . . . . . . . 15,000
Offico furniture for soil physicist’s office and laboratory . . . . . . . . 2,500
Office furniture for geologiat’s office . . . . . . . . . . 2,600
Repairs and Carriage—yearly ropairs to trucks . . . . . . . . . 5,420
Contingencies at 29, . . . . . . . . . . . . . . 4,000
Torar—Tools and Plant . . . . 2,00,000
II1. ESTABLISHMENT ——————
(a) Pay of officers
2 Exeoutive Engineers at Rs. 900 p.m. for 12 months . . . . . . . . 21,600
8 Assistant Engineers at Re. 350 p.m. for 12 months . . . . . . . . 33,6800
1 Geologist at Rs. 600 p.m. for 12 months . . . . . . . . . . 7,200
2 Aseistant Qeologists at Rs. 400 p.m, for 12 months . . . . . . . . 9,600
1 Boil Physicist at Re. 276 p.m. for 12 months 5 5 . . . . . . . 3,300
75,300
(0) Pay of establishment
32 Overseers at Rs. 180 p.m, for 12 months . 5 s <. . . . . . 69,120
2 A ccountants at Rs. 200 p.m. for 12 montha o : : . . . . . . 4,800
2 Lead clerks at Rs. 160 p.m. for 12 months . . . . . . . . . . 3,840
2 Sub-Asstt. Surgeons at Re, 200 p.m. for 12 months ; . . . . . . . 4,800
10 Clerks at Ra. 80 p.m. . B 3 . . . . . . 9,600
16 Sub-Divisional Clerks at Ra. 75 p-m. for 12 months . " . . . . . . 14,400
2 Head draftemen for 12 monthe at Rs. 260 p.m. . § j . . . . . . 8,000
2 Junior draftemen for 12 months at Rs. 100 p.m. . " 4 . . . . . . 2,400
4 tracers for 12 months at Rs. 80 p.m. . . : . . . . . . . . 3,840
2 dispensors for 12 months at Rs. 80 pm. . . g . . . . . . 1,920
2 daffadars for 12 months at Re. 35 p.m. . . . . . . . . . 840
10 barakandazes for 12 months at Rs. 30 p.m. . . . . . . . . . 3,600
22 peons for 12 months at Rs. 30 p.m. . . . . . . . . . . . 7,820
12 peons for 12 months at Rs. 30 p.m. . . . . . . . . . . . 4,320
10 chowkidars for 12 months at Re. 30 p.m. . . . . . . . . . . 3,600
12 Dak runners for 12 months at Rs. 30 p.m. . . . . . . . . . 4,320
82 khalasis for oversoers for 12 months at Re. 30 p.m, . . . . . . . . 11,520
20 gauge readers for 12 months at Rs. 30 p.m. ¢ . . . . . . . 7,200
Geologist's staff 1.8, . . . . . . . . . . . . . 4,000
8 sub-ovoreeers at Re. 50 p.m. for 12 months . . . . . . . . . . 3,800
3 Laboratory aseistants at Rs. 100 p.m. for 12 months . . . . . . . . 3,600
2 clerks at Re. 40 p.m. for 12 months . . . . . . . . . . . 960
1 computor at Rs. 40 p.m. for 12 months . . . . . . . . . . 480
1 tracer at Rs. 40 p.m. for 12 mouths . . . . . . . . . . . - 480
. 8 laboratory pcons at Rs. 25 p.m. for 12 months . . . . . . . . 800
2 peons at Rs. 25 p.m. for 12 months . . . . . . . . . . . 600
1 Tapali at Re. 25 p.m, for 12 months . . . . . . . . . . . 300
‘¢ Auger measures at Rs. 40 p.m. for 12 months . . . . . . . . . 1,920

1,80,880
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Rs.
Dearness allowance and special pay of officers . . . . 26,420
Dearness allowance of establishment L.S. . . . . . . 73,000
‘Travelling allowance of officers Rs.
Executive Engineers . . . . . . . . . . 5,800
Asstt. Engineers . . . . . . . 14,400
Geologists . . . . . . . . . . . . 8,000
Asstt. Geologista . . . . . . . . . . . 9,000
Soil Physicist . . . . . . .. ... 5,000 42,200
Travelling allowance of establishmont .
Supervieors . . . . . 28,000
Other staff—XEN’s . 10,000
Other staff (Geologist) . . 1,600
Soil survey staff—
Sub-overseers . . . 2,000
Auger measures . . . . . . . . . . 2,000
Other staff . . . . . . . .. . . . 2,000 45,600
(c) Establishment contingencios
Rent for Divisional and Sub-Divisional offices . . . . . 4,600
Rent for soil physicist’s office and lab, . . . . . . . 1,000
Rent for Geologist’s office . . . . . . . . . 1,600 6,600
Torar—Establishment . 4,560,000
Abstract
I. Works . . N . . . - . . 3 . . . 19,41,000
II. Tools and Plant . . . . o 3 2 . . . . 2,00,000
111 Establishment . . . . . I : . . . . 4,60,000
GranDp Toran . 25,91,000

G. N. Paxpir,
Project Officer (Narbada and Tapts).
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IV. Estimate for preliminary surveys and snvestigations in connection wilh Projects for the muylti-purpose
development of the Narbada Basin prepared in accordance with the instructions of .the ad. hoc Commitlee,

ABSTRACT
1. Bargi Project . . . . . .
2. Tawa Project . . . . . .
3. Punasa Project . . . .
4. Broach Project: . . . . . .
5. General SBurveys . . . . .

ToTAL

Say Rs.

Rs.

27,39,114
15,42,677
7,835,329
11,02,255
31,710

64,97,081
64,97,000

Estsmate for the prelimsnary surveys and investigations for dam sites on the Narbada af Bilgarh and
Bargi and on the Burhner River at Ghugri and a canal system taking off f-om Barg.

ABSTRACT
I. Works
1. Dama and appurtenant works
A. Preliminary expenses .

K. Buildings . . . . . .

2. Main Canals and Branches . . . .

3. Malaria Surveys . . . . .
A\

4. Electric Load Surveys

5: Property Surveys . . .
6, Communications . .
7. Special Tools and Plant . . . .

1I. ToorLs AND PraxT . . . .
III. ESTABLISHMENT . . . . .

DETAILS
1. Worxks
Dams and appurtenant works
A. Preliminory Expenses

1. Survey of Reservoir basins by air photography and ground survey and plotting of contours

ab 10 ft.—5 ft. intervals on a scale of 4 =1 mile,

Ghugri dam . . . . .
Bilghara . . . . . .
Bargi .

172-8 aq. miles at Rs. 375 per sq. mile.

2. Survey
2,700 acres at Rs. 4 per acre

3. Geological investigations for foundations

No. of bores
Bilghara . . . . . .
Ghugri . - . . . .
Bargi . N . . .

of dam sites by air photography and ground survey and plotting on a geale of

50 sq. miles
25°8 sq. miles
97 8q. miles

172+ 8 8q. miles

3 . . . - . . -« .

40 Nos,
656 Nos.
52 Nos.

148 Nos.

327 &=1 mile.

2,35,800
30,000
10,98,500
1,000
2,000
7,500
1,00,000
1,60,000

16,34,800
32,696

16,67,496

2,056,630
8,86,088

217,39,114

65,000

10,800
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148 bores oach 50 r.ft. at Rs. 20 per r.ft.
4. Soil apalysis and burrow surveys
5. Model experiments .

K. Buildings
Temporary Buildings . . .

II. Ma1N CANALS AND BRANCHES
(a) Survey of commanded area 18,00,000 acres at (As. 9) por acre

(6) Miscellancous survoys .
(¢} Exploration for founds of nross-dmmsgo works
(d) Soil surveys 18,00,000 acres at Re. 1 per 100 acros

III. Malaria surveys
-IV. Electric load surveys
V. Proporty surveys 173 sq. miles ot Rs. 43 per s8q. rmle
VI. Communications . . . .
VIL Special Tools and Plant

2 Dismond drilla

Testing sppamtué

II. TooLs AND Prant

Motor vohicles 7 vohicles at Rs. 7,000
Working expenses for 3 years
Scientific Instruments . .
Ordinary Tools and Plant . .

Camp equipage
Oflice furniture . . . . .

IIX. ESTABLISHMENTS

Cost of 1 Division for 3 years at Rs. 2,88,806 per year

2. Estimate for the preliminary surveys and investigations for a dam site on the Tawa River,
canal taking off from the dam for purposes of irrigation.

ABSTRACT
1. Works

.

1. Dams and appurtenant works
A. Preliminary expenses

K. Buildings
2. Muin canals and hranches . . . . .
3. Malaria surveys .
4. Electrio load surveys .
5. Property surveys . . .
8. Communications . . . . . .
7. Special Tools and Plant . . . . .

I1I. TooLs AND PrLANT . .
III. ESTABLISHMRENT . . . .

.

Ra.
1,48,000

L.S. 7,000
L.§. 5,000

2,36,800

L.S. 30,000

10,12,500

L.S. 8,000

29, contingencies

60,000
18,000
10,98,500
1,000
2,000
7,500
1,00,000

1,20,000
40,000
1,860,000

49,000
52,500
60,000

5,000
15,000
20,000

2,01,500
4,080

2,058,530
8,66,088
and a left bank

29, contingoncies

Torar—Works .

ToraL

87,125

. 25,000
6,69,7650

1,000

. 500
. 6,000
. 80,000
1,35,000

9,904,375
19,888

10,14,263

95,370
4,33,044

. 15,42,877
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DETAILS
1. Worrs
1. Dams and appurienant works
A, Preliminary Expenses

1, Survey of reservoir basin by air photography and ground survey and plotting contours

at 10 ft.—5 ft, intervals on a scalo of 4"==1 mile 139 eq. miles at Ra. 376 per sq. mile

2. Survey of dam site by air photography and ground survey and plottmg on a socale of

32"==1 mile 500 acros at Rs. 4 por acre. . . .

3. Geological invesatigations for foundations of dam and reservoir basin by borin’g, core drilling
making dnfts, tunnellmg, elc. mcludmg toatmg 30 Noa bores each of 50 th at Rs. 20 per

Rft.
4. Soil surveys and burrow surveys . . . . . . . .

5. Model exporiments by Indian Waterways Station, Poona . .

K. Buildings
Temporary buildings . . . . . . . . . . . .

2. Main Canals and Branches
1. Survey of the commanded area for Canal alignment 11,00,000 acres at As. 9 per acre .

2. Miscellaneous surveys . . . . . . . .
3. Explorations for foundations of cross-dmmnge works and necessary surveys . . .
4. Boil surveys 11,00,000 acres at Ro. 1 por 100 acres '\ . . . . .

3. Malaria Surveys . . . . H 5 3 . . . . . .
4. Flectrio load survoy . . . ¥ 5 . . . . . .

6. Property surveys 139 sq. miles at Re. 43/- per sq. mile . . . . . .
8. Communications

Construocting and maintuining for 3 years temporary roads . . . . .

. Bpecial Toole and Plant
1. 2 Diamond drills complete with accessories at Rs. 60,000 each . . .

L.8.

L.8.

L.8.
L.8.

LS.
L.8.

L.8.

Ras.
52,125
2,000
80,000
1,000

2,000
87,126

25,000

(6,18,750
5,000
25,000
11,000

8,89,760

1,000
500
6,000

80,000

1,20,000

2. Testing apparatus and laboratory equipment for compressive strength of rocks and testing

80ils for shear strongth, optimum moisture content and consolidation, eto.§.

29/, contingenocies
TorarL—Works

I1. ToorLs AND PrLaANT

1. Motor vehicloes for survey perties 3 Nos. at Rs. 7,000 cach . . . . .
2. Working expenses for above for 3 years . . . . . . . .

3. 8cientific Instruments . . . . . . . . . . .
.4. Ordinary Tools and Plant . . . . . . . . . . .
5. Camp equipage : . . . . . . . . . . . .
6. Office furniture . . . . . . . . . . . . .

IT1. ESTABLISEMENT

Cost of 1 Division for 3 years—8,66,088. 8509, ochargeable to Tawa . . . . .

L.8.

15,000
1,35,000

9,04,375
19,888

10,14,263

21,000
22,500
30,000

2,500
17,600
10,000

93,500
1,870

95,370

4,33,04
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3. Hatimals for the preliminary surveys and investigations for a dam site on the Narbada River near Punasa,
for pwrpeses of flood control and generating hydro-electric power. *

ABRSTRACT
I. Wonks
1. Bams and Appurienant Works , Rs.
' A. Preliminary Expenses . - . . . . . . . e e . 3,04,500
XK. ]3u\ildings . . . . . . . . . . . . . [} 301000
2. Malaria surveys . . . . . . . . . . . . . . . 3,000
3. Blectrie lead surveys . . . . . . . . . . . . . . 7,500
4, Properby surveys . . P . . . . . . i . . . 21,500
5. Communieations . . . . . .. . . . . . . . 1,00,000
6. Spesial Tools and Plant . . . . . . . . . . . . . 1,45,000
6,11,500
29, contingencies . 12,230
. Totar,—Works . 6,23,730
1I. Teors aAND PrLANT . . . . . . . . . . . . . . 24,890
III. EsrARLISHMBNT . . . . . . . . . . . . . . . 86,609
ToTaL . 7,35,329
DRTAILS
1. Works

1. Dums and appurtenant works
A. Preliminary Baxpenses

1. Survey of Reservoir basin by air photography and ground survey and plotting contours
at 10 £5.—5 ft. intervals on a scale of 4”=1 mile 500 sq. miles at Rs. 376 per sq. mile . 1,87,500

2. Survey of dam site by air photography and ground survey and ploitling on & seale of

82“==1 mile, 3,000 acres at Ru. 4 por acre = . , . 8,000
3. Geologieal Investigations for foundutions of dam sitc and resefvoir basin by boring, core
drilling, making drifts, tunnelling, otc. including testing 100 Nos. bores each 50’ deep==
/5,000 Rft. at Rs. 20 per Rft. . . g 4 ; ¢ . . . . . . 1,00,000
4. 30il analysis and burrow surveys for carthen dykes including testing . . . LS. 2,000
5. Model Experiments by Indian Waterways Station, Poona . . . . . L.S. 7,000
3,04,500
K. Buildings
1. Temporary Buildings . . . . . . . . . . . LS. 30,000
2. Malaria Surveys . . . . . . . . . . . . L.S. 3,000
8. Electric load survoys . . . . . . . . . . LS. 7,500
4. Property surveys 500 sq. miles at Rs. 43 per sq. miles . . . . . . . 21,500
§. Eommunicalions
€onstrueling temporary roads and thoir maintenance for 3 years . . . . LS. 1,00,000
6. Speeial Tools and Plant
1. 2 diamond drills completo with accessories at Rs. 60,000 cach . R . . . 1,20,000
2. Toesting apparatus for Laboratory and workshop equipment for compressive strength of
rocks und tosting soils for shear atrongth, optiznum moisturo contont and consolidation,
etc. . . 4 . . . . . . . . . . . L.8. 26,000
1,45,000
8,11,500
29, contingencios 12,230
ToraL—Works . 6,238,730

15M.of I. & P.
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II. Toowus AND Praxt

Motor vehicle for survey party 1 No. at Rs. 7, 000
Working expenses for 3 years

Scientific instruments .
Ordinary Tools and Plant
Camp equipuge
Office furniture

29, contingenoijes

111, ESTABLISEMENT

Cost of 1 Division for 3 years—8,66,088. 109, chargeable to Punasa

R,
7,600
7,600
6,080
. 800
1,600
2,000

|

24,500
490

l

b

24,990

l

86,609

4. Estimate for preliminary surveys and investigations for the Broach Project comsisting of a Pick-up Weir
at the end of the Rajpipla Gorge, and left and right bank canals taking off from the weir for purposes of

irrigation.

ABSTRACT
I. Works
1. Dams and Appurtenant works

A. Preliminary Expenses . . . . . 28,000
K. Buildings . . . . 15,000
2. Main Canals and Branchel . . . 5,94,600
3. Communications . . . . L ’ - 5 . . ' . 20,000
8,567,600
29, contingencies 13,160
ToraL—Works 6,70,650
II. Toors aND Praxt . . j ; : ; . . . . . . " 85,170
I1I. ESTABLISHMENT . . . . . . 3 : « . 83,46,435
Torarn . 11,02,256
DETAILS
I. Works
1. Dams and appurtenant works
A. Preliminary Hxpenses
1. Survey of weir site by air photography and ground smveys and plottmg on a scale of 327w
1 mile, 500 acres at Rs. 4 per acre 2,000
2. Geologioal Investigetions for foundution of weir site by bormg, core dnllmg. ete. mcludmg
tosting. 25 Nos. bores, each of depth 50'=1,250 Rft. at Rs. 20 per Rft. 25,000
3. Model Experiments by Indian Waterways Station Poona . L.S. 1,000
28,000
K. Buildings
Temporary Buildings . . . . . . . . . . « LB, 15,000
2. Main Oanals and Branches .
1. Survey of commanded areas for alignments of canals, 10,00,000 acres at As. 9 per-acre . 5,682,500
2. Miscellaneous surveys . . . L.8S. 7,000
3. Explorations for foundations of cross- dra.ma.ge works and necessary surveys . . L.B8. 15,000
. . . . . 10,000

4. Boil surveys 10,00,000 acres at Re. 1 per 100 acres

. 5,804,600
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8, Oommunications

Ras.
Conatructing temporary roads and maintaining them for 3 years . . . . L& 20,000
N 6,567,600
29, contingencies . . . . . . 13,150
Total Worke . . . . 6,70,850

II. TOOLS AND PLANT
Motor vehicles for survey parties 83 Nos. at Rs. 7,000 each

. . . . 21,000
Working expenses for 3 years . . . . . . . . 22,500
Scientific Instruments . . . . , . . . 24,000
Ordinary Tools and Plant . . . . . . ' ‘o 2,000
Camp equipage , . . . . . . . . 6,000
Office furniture . . . ) . . . . . . . 8,000

83,500
29, contingencies . . . . ' . . ) . . . 1,670
85,170

IIT. ESTABLISHMENT

Cost of 1 Division for 8 years 8,66,088, 409, chargeable to Broach Project. . 3,46,435

8. Estimate for the general investigations and surveys in the whole basin in connection with Projects for
the multi-purpose development of the Narbada Basin.

ABSTRACT
I. WORKS , Ra.
1. Discharge and Silt Observationa . . ; 5 . . . . . . 2,00,000
2. Meteorological Observations . . . . . . 25,800
3. Mineral Surveys . . 10,000
4. Surveys for Pisciculture . . 2,000
5. SBurveys for Navigation . . . . . 1,00,000
6. Economic Surveys . . 25,000
7. Burveys for soil erosion ! i . . . . . . 7,600
' 3,70,300
29, contingencies . . . . ; . . . . . . 7,408
Total . . . 3,717,706
DETAILS

I..WORKS
1, Discharge and silt observations

One boatman and four khalasis at each discharge site, and cost of ropes, discharge rods,
floats, gauges, silt samplers, and laboratory equipment.

10 sites (8 on Narbada and 2 at Tawa a.nd Burhnet) at Rs. 5,000 per site per year for 4
years .

2,00,000
2. M eleorologzcal Obaervatwns (Ramgauge)
Raingauges, Temperature, humidity, and wind velocity observations.

(f) Equipment and installation of 15 new raingauges (some of these to be of the integrated

self-recording type), humidity and wind veloclby appamtus at 5 stations at an a.varage
rate of Rs. 1,000 . 15,000
(¢¢) Recurring expmdxture on part -time observers. 15 observers at Rs. 15 p.m. for 4 yen.rs 10,800
2,25,800
8. Mineral Surveys . . . . . . . . . . . . LS. 10,000
4. Surveys for Pisciculture . . . . . . . . . . L.8, 2,000
8. Surveys for Navigation . . . . . . . L.8. 1,00,000
6. Economic Surveys . . . . o . . . . L.S, 25,000
7. Surveys for soil erosion . . . . . . . . . . . LS. 7,600
LA . 3,70,300
2%/ contingencies . . . . SN . . . . . - 7,406

il

Total , Works . . . 3,717,708

s e ettt
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Details of the establishment of the two Divisions provided for in the preceding five estimedes.

1. Pay of Ofiicers Details of establishment of 1he two Bivisions Iependfiare Fer gsar

Re.
2 Executive Engincers @ Rs. 875 p.m. . . 21,000
4 Aasstt. Executivo Engineers @ Rs. 600 p.m, 28,800
4 Asstt. Engincers @ Rs. 560 p.m. 26.880
1 Geologist @ Rs. 875 p.m, . 10,500
2 Asstt. Geologists @ Rs. 500 p.m, 12,060
1 Officer to conduct economic sulveys @ Ras.
550 p.m. . 6,600
1 Dril] Foreman @ Rs. 100 pm. . . . 1 No. at Rs. 1,000 p.m. . 12,080
2. Pay of Establishment 117,780
3 Meteorological Asstts. @ 240 p.m. 8,640
2 Accountants @ Rs. 200 p.m. 4,800
2 Head Clerks @ Rs. 180 p.m. 4,320
6 Senior Clerks @ Re. 150 p.m. 10,800
2 Storekeepers @ Rsa. 150 p.m, . 4,600
14 Junior Clerks @ Rs. 93 p.m. . 15,884
2 Senior Deraftsmen @ Rs. 200 pm. . 4.800
2 Junior Draftsmen @ Rs. 143 p.m. 3,432
4 Tracers @ Rs. 104 p.m. . 4,992
2 Bub-Asstts. Surgcons @ Rs. 170 p.m. . 4,080
2 Compounders @ Rs. 50 p.m. 1,260
32 Overscers @ Rs, 240 p.m. [ 92,180
6 Research Asstts. @ Rs. 240 p.m. s ) 17,280
2 Laboratory Asstts. @ Rs. 230 p.m, . 5,520
2 Silt Analysts @ Rs. 200 p.m. : 4,860
2 Aestt. Silt Analysts @ Rs. 93 p.m. 2,232
10 Guuge Roaders @ Rs. 70 p.m. 8,400
10 Senior Obscrvers @ Rs. 90 p.m. 10,800
2 Daffadars @ Rs. 33 p.m. . . . 792
10 Barkandazes @ Rs. 33 p.m. . 3,860
14 Poons @ Rs. 33 p.m. i . h,544
6 Laboratory khalasis @ Rs. 33 p.m. 2,376
10 Chowkidars @ Rs. 33 p.m. . . 3,860
2,24,112
3, Dearness Allowance for officers . . 16,620
4, Dearness Allowance for establishment . . 66,480
6. T. A, for officers ) . . . 40,800
6. T. A. for establishment . . . 60,000
7. Cost of Project circle office debited to Narbada - 33,000
8. Establishment contingencies B, . 20,000
5,717,392
Cost of establishment of 1 Division per year
5,77,302
2—=2,88,696

Cost of 1 Div.gion for 3 years Rs, 8,66,088

G. N. Paxprr,
Project Officer, (Narbada and Tapts),
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APPENDIX V
TAPTI VALLEY PROJECTS

- Axin the case of the Narbada, no werk for utilising the waters.of the Tapti river has so far been exe-
cated. This river drains a total area of about 30,000 square miles and approyimately 45 million acre
feet of water precipitate in the bagin during the monsoon months., The entire quantity runs to waste

-to'the sea. The Surat plain often gets:flooded causing a lot of damage to life and property. During the
last 60 years as many as 15:floods have been reported within this area. The maximum discharge has been
ealculated to have reached the figure of 900,000 cusecs. Towards the end of the Iast century a proposal
for irrigating lands in the urat plain was investigated but the scheme did not materialise.

Government of Bombay approached CWINC about a year and a half ago with a request to investi-
gate and formulate schemes which would mitigate the evil of flood and enable the water resaurces of the
basin being. utilised for guch other peneficial purposes as irrigation, extension of navigation and generation
of hydel pewer.. Studjes of topographical and  hydrological data of the Lasin were uccordingly taken
up by the CWINC early in 1947. These studies have revealed that quite a number of suitable sites for
development exists in the basin whereby construction of dams of low to medium heights reservoirs can
be greated for atorage of water during monsoons, regulated discharges from whigh can be utilized for the
multipurposes of irrigation and power generation. By allowing a_ reserve for flood absorpticn in the-
lowermost reservoir, floods in the Surat plain ean be completely contdolled. : :

“For the present it has been decided to investigate only six projects of which four are on' the main
river and two on thé ttibutaries. Another project on an important tributary Girna is being investigated
by the Government of Bombay. Toigl storage at these sites will amount to about 4-5 million acre fect,
slightly less than in the case of the Damodar Valley Projects. - A gross area of 12,85,000 will be command-
ed for irrigation and 63,010 kW. of continuous power geuerated. Such other bénecfits as fish eulture
in the reservoirs, recreational amenities and assurance of adequate domestic wéter supplies will also aderue

to the ‘entire Basin with the development of these projects.. A list of the projects as well as-their details
is appended to this nvte, :

-« The estimate amounting to Rs. 42,25,034 has been prepared to cover the cost.of necessary surveys
and. investigations in order to prepare the projects in detail for execution. It is proposed to set up one
division with four sub-divisions and requisite number of subordinate and ministerial stafl to do the work.
Details of the work to be done are shown in the estimate. = Topographical surveys of thé dam sites, reservoir
areas, areas t0-be commanded for irrigation will be done through the agency of the Survey of India De-
partment. (teological surveys of the dam sites and mincral survoys of the basin will' be undertaken in
collaboration of the Geological Survey of India. ' Hydrological surveys will similarly be done in close
eo-operation with the Indian Meteorological Department. Provisions have also been made for soil surveys
of the area to be irrigated and such other items as electrical load surveys, malaria control surveys, fish
culture survey and economic and property survey. Necessary staff for geological and other surveys has
" been provided. It is anticipated that a period of two years will be required to complete all these surveys
and investigations. Accordingly staff has been provided for that period. Necessary tools and plant
such as survey instruments, core drills, camp requisites have also been provided for.

A statement showing the rough data for the dam sites and the anticipated benefits from the projects
is given on page 44, The following maps and charts are enclosed.

(1) Ap index map of the Tapti basin showing the proposed dam sites and projects,
'(2) A profile of the Tapti river and its main tributaries.

G. N, PaxmiT,
Project Officer (Narbada and Tapti).
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Tapti Basin—Rough Data for the Dam Sites

1. Name of the river . . . Tapti Tapti " Tapti Tapti Waghur - Panjhra
2. Nameo of dam site . . . Atwadhana  Nawtha Hatnur Ukai Bhagpur  Akalpada
3. Length along river (miles) . . 91 259 315 487 44 36

4. Latitude and Longitude at dam site 77° 20° 0* E 76° 27' 0" E 75° 7' 0* E 78° 856/ 80* E 75° 42’ 0" E 74° 28’ 0’F,
21°49' 156N 21°26°0" N 21° 830" N 21°15°30" N 20°56'0" N 20°57'0*N

8. Catchment area above dam ({sq. 1,049 3,100 11,750 28,365 789 510
miles).
8. Average rainfall in catchment 43 41-88 84-42 30-87 30 30
(inches). )
7. Probable mean annual run-off. 0-92 1-4 2:8 8-43* 0-17 0-108
(m. a. ft.)
8. R. L. of river bed . . . 1,190 800 626 176 730 1,170
9. Proposed F. T. L. . . . 1,340 800 690 400 Not worked out,
10. Maximum height of dam up to 150 100 88 225 Not worked out,
F. T. L. (ft.). .
11. Length of dam at F. T', L. (ft.) . 2,700 2,640 20,000 16,000 Not worked out.
12. Gross capacity of reservoirat ¥. T. 0-82 0-&3 e 6-19  Not worked out.
L. (m. a. ft.).
13. Dead storage (n a. ft.) . . 0-11 0-20 . 1.7 Not worked out.
14, Maximum area of water spread 11,900 19,400 . 1,76,000 Not worked out.
(acres). .
18, Losses due to evaporation (5-5 ft. 0-042 0:075 o 0.49 Not worked outs

per year) (m. a. ft.)

18, Reserve for flood control (m. a. ft.) o 1-08 Not worked out.

17. Net Storage available (m., a. ft.) 0-67 0-28 . 2-94 Not worked out.
18. Continuous regulated discharge 890 1,285 1,288 4,000 Not worked out.
(cusecs).
19, R, L. of top of dead storage 1,252 875 o 860 Not worked out.
20. R. L. of Tail Race . . 1,160 810 . 195 Not worked out.
21. Average head available for power 141 77:5 e - ‘181  Not worked out.
(ft.).
22, Continuous power available (kW.) 8,360 6,850 .. 48,000 Not worked out.
23. Gross area commanded (acres) 1 s 5,00,000 7,00,000 50,000 85,000
*Excluding run-off intercepted above.
I. Total live storage impounded . . 5 4 . . . . . +  4-497 m., a. ft.
II. Total continuous power generated . . . . . . . . . 63,010 kW,

II1. Total gross area commanded for irrigation . . . ' ' . . . 12,85,000 acres,



Tapti Projects Estimates
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OvaiaLt ESTIMATE FOR PRELIMINARY SURVEYS AND INVESTIGATIONS IN CONNEOTION
WITE PROJEOTS FOR THE MULTI-PURPOSE DEVELOPMENT OF THE TAPTI BASIN

I. WORKS

1. Dams and Appurtenant worke

A. Preliminary expenses .

K. Buildings .

2. Main canala and Branches .

3. Discharge and Slit Obgervations

4. Meteorological Observations
5. Mineral survey

6. Surveys for Pisciculture

7. Malaria surveys
8. Eleotric Load surveys

9. Surveys for Navigation
10. Economic and property survey
11, Burvey for s0il erosion
12, Communications
13. Special Tools and Plant

2 per cent contingenoios

11. TOOLS AND PLANT

Tools and plant for the Division
2 per cent contingenocies

II1. ESTABLISHMENT .
Establishment for 4 years including establishment contingencies . . .

1. WORKS

Dams and Appurtenant Works
A, preliminary Expenses

.

Abstract

. . .

Total Tools and Plant

Details

1. Survey of the reservoir basing by air photogmphr‘
contours at 10ft.—3 ft. intervals on a acalo of 4"=

(a) Tukai/Tokarwa dam

(b) Nawtha Dam

{¢) Atawadhna dam
(d) Waghar and Panjhra dam

Grand Total

and ground survey and plotting

mile.

. . .
Total j .

84, iniles
278
34
18-8
15

342-6

e

Re.
5,80,000
60,000
14,78,800
1,40,000
17,200
5,000
1,000
2,600
5,000
{ 40,000
20,000
5,000
1,560,000
2,30,000

27,84,500
54,690

217,89,190

2,18,000
4,380

2,23,380

|

12,12,464

e e N,

42,26,034

D )
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342-6 Sq. Miles @ Rs. 375 per Sq. Mile .

- .

2, Survey of the dam sites and woir sites by air photogmphy and ground

surveys and piotting on a scale of 327==1 mile.

(¢) UkaifTokarwa dam site .
(b) Kakarpar weir site

(¢) Hatnur weir site

(d) Nawtha dam site . . .
(e) Atawadhna dam sgito . . . .
(/) Panjhra dam site . . .
(9) Waghur dam sito

8,000 acros at Rs. 4 per acre

)

and of the rosorvoir basing by boring, core.drilling making,
tunnelling ete., including tosting.

(@) Kakarpar Weir
(b) Ukai/Tokarwa dam

(¢) Hatnur woir '. . . . . . . .
(d) Nawtha dam . . . . . . . .
(é) Atawadhna dam . . . . . . . .
(f) Waghur dam’ . e . . . . .
(g) Panjhra dam . . . . . - . .

400 nos. sach of 50,20,000 Rft. @ Rs. 20 per Rft. . I

4, Soil analysis and burrow surveys for carthon dams, including testing

5. Model Experiments by the Indian Waterways Station, Poona

K. Buildings

Temporary buildings . .
II. Main canals and branches

.

~ {a) Survoys of the.commandad arens for alignment of canals.

Canals ex. Kukarpar

Canalg ex. Hatnur . . . B . . . .
Canals ex. Waghur and Panjhra . . . . .
2,50,000 acres at Rs. 1/2 per acro . .

(b) Mtswlla,neous SUVTEYy

(¢} Exploration for tho foundation uf crogs- dlmnago works and necessary

BULVOYS . .
(d) Soil surveys 12,50,0 00 acres at Ite. 1 per IOO 40Tes

TI1. Discharge and Slit Obscrvations (period 4 years)

Ono boatman  and four khalasis at each discharge site, cost of ropes,discharge

rods, floats, gaagos, silt samplers and laboratory cgquipmont.

. Uoological invostigations for foundations of the dam sites and weir sites

7 sites (6 on Tapti and 2 on Waghur and Panjhra) at Rs. 5,000 per site per year,
IV. Meteorological Observations, rain gauges, lemperature, humidity and wind velocity

observations

Equipment and ingtallation of ten now rain gauges (seme of theso to be of in-

. Re. 1,28,000

acres

tograted self recording type), Humility and Wmd Velomty appara.tus at five

stations, at an averago rato of Rs. 1,000 -« . .

. . .

Rocurring expeadituro on part-timo obsorvations 10 observers at Re, 15 p.m. for

4 yours . g

. 3,000
. 600
. €00
. 600
. 800
. 800
1,800
1800
8,000
. 32,000
drifts and
Nos.'
29
160
. 20
oo 27
.o 27
. 10
100
400 }
. 4,00,000
. L.S. 10,000
L.8. 10,000
5,80,000
. LS. 60,000
acres
.. 7,00,000
. . 500,000
. . 50,000
‘ 12,50,000
. 14,06,300
. LS. 10,000
. 50,000
. s 12,500
14,78,800
1,40,000
. 10,000
7,200
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V. Mineral Surveys . . . . . . . . . . L.S. ' 5,000
VI. Surveys for Pigcioulture ., e e . . . . . . L.8, 1,000
VIL Malariasurvey . . . . . . o + « . .L&8. 2,600

VILL. Electrical Loadsarveys . . . . . . . . .L8. 5,000
IX. SBurveys for navigation . . . .- . . . . . L.8. 40,000
X. Economic and property survoys . . . . » . . . L.8. 20,000

XI. Surveys for soil eroslon . . . . . . . . L.8. 5,000

XII. Communications

Constructing 50 miles of tompora.ry ronds and maintenance for 4 yoars at Res.
3,000 per mile . . . . . . . 1,560,000

XIII. Special Tools and Plant’
38 Diamond drills complete with accessories at Rs. 60,000 each . . . . 1,80,000

Taeting apparatus and lab. and workshop equipment for compressive strength
of rooks and testing soils for shear strength, optimum moisture content, con-
solidation, eto. . . . . . . . . . . L.&. 50,000

2,230,000

217,31,600
2 por cent contingencios | . . . 54,6080
Total Works . 27,89,180

———— e —tr—

II. TOOLS AND PLANT

Re.

1. Motor vehioles for survey parties 7 vehicles at Rs. 7,000 each . . . . . 49,000
Working expensea for 4 years . 2 3 5 : . . . . . 70,000

2, Boientific Instruments . . 3 . . . . e . . . 60,000
3. Ordinary Tools and Plant . . K o i . . . . . . 5,000
4. Camp equipage . . . . . . . . . . . . . 15,000
8." Office furniture . . . . . . . . . . . . . 20,000
T 2000

2 per cent contingonocies . . . . . . . . 4,380

Total Tools and Plant . . . . . . . . 2,23,380

III, ESTABLISHMENT
Expenditure
per yoar
1. Pay of officers

Exeoutive Engineer 1 No. at Re. 875 p.m. e e e e e 10,500
Asstt. Executive Engineers 2 Nos. at Rs. 600 p.m. . . . . . . . 14,400
Asstt. Engineors 2 Nos. at Re. 660 pm. + . . .  « « o« . . 13,440
QGeologist 1 No. at Rs. 875 p.m. . . . . . . . . . . 10,500
Agstt. Geologiste 2 Nos. at Re. 6500 p.m. . . . . . . . . . 12,000
Drill Foreman 1 No. at Rs. 1,000 p.m. . . . . . . . . . 12,000
72.840—.

15 MofI1 &P



3. Pay of establishment

1 Moteorological Assistant at Rs. 240 p.m. . . . . . . . . 2,880

1 Acoountant at Rs. 200 p.m. . . . . . . . . . . . 2,400

1 Head Clork at Rs. 180 p.m. . . . . . R . . . . . 2,160

8 Senior Clerks at Rs. 150 p.m. . . . . . . . . . . 5,400

1 Btorekeeper at Ra. 150 p.r. . . . . . . . . . . . 1,800

1 Senior Draftsman at Rs. 200 p.m. . . . . . . . . . 2,400

7 Junior Clerks at Rs. 93 p.m. . . . . . . . . . . 7,812

1 Junior Draftsman at Rs. 143 p.m. . . . . . . . . . 1,718

2 Tracers at Rs. 104 p.m. . . . . . . . . . . 2,496

1 Bub-Asstt. Surgeon at Rs. 170 p.m. . . . . . . . . . 2,040

1. Compounder at Ra. 50 p.m. . . . . . . . . . . . 600

16 Overseers at Rs. 240 p.m. . . . . . . . . . . . 46,080

3 Reacarch Amistants at’' Rs. 240 pm. . . . . . . N . . 8,840

1 Laboratory Aesistant at Rs. 230 p.m. . . . . . . . . . 2,760

1 Silt Analyst at Re. 200 p.m. . . . . . . . . . . 2,400

1 Asstt. 8ilt Analyst at Rs. 93 p.m. . . . . N . . . 1,116

5 Gauge Readers at Rs. 70 pm, . . . . . . . . . . 4,200

8. Senior Observers at Rs. 90 p.m. . . . . . . . . . . 5,400

1 Dafadar at Ra. 33 p.m. . . . . . . . . . . . 3968

5 Barkandazes at Rs. 33 p.m. . . . . . . . . . . . 1,980

7 Peons at Re. 83 p.m. . . . . i 5 . . . . . . 2,772

3 Laboratory khalasis at Re. 33 p.m, ) X J : ] . . . . 1,188

5 Chowkidarsat Re. 83 pm. . . . . ... .. 1,080
1,10,616

3. Dearness allowance for officers . . . X g g . . . . . 9,720
4. Dearness allowance of establishment . i 3 { . . . . . 32,940
8. Travelling allowance for officers . . . 4 5 [ . . . . . 20,000
6. Travelling allowance for establishment . 5 r . . . . . 13,000
7. Cost of Project Cirlce office debited to Taptl 3 . 3 R . . . . 17,000
8. Establishment contingencies . . . 3 A s . . . . . 10,000

Establishment per year ; 3 . . . . . 3,03,116

Total establishmont for four yoars . . A 12,12,464

G. N. PaxpIT,
Project Officer, (Narbada and Tapts).
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II. ESTIMATE POR PRELIMINARY SURVEYS AND INVESTIGATIONS IN CONNBOTION WITH. PROJEOTS
FOB MULTI-PURPOSE DEVELOPMENT IN THE BASIN or Tarrt RivVER FOR THE YBAR 1947
48 SUBMITTED TO GOVEENMENT FOR . SANCTION. :

ABSTRACT
: . . Rs.
I. WORKS . . . . . . .. . . . N . . 61,960
IT. TOOLS AND PLANT . . . . . . . . . . . . 1,566,684

11 ESTABLISHMENT . . . . . « o « « o o o & 41,3808
Grand Total . . 2,668,540

DETAILS
I. WORKS . .
1. Dams and appurtenant works Rs.
(¢) Survey to be carried out by the Survey of India Department . L.S. 2,500
(#%) Survey to be carried out by or under the directions of the C. W L N.C.LS. 19,000
2, Main canals and Branches —8oil surveys . . . . . LS. 12, 1640
Discharge and silt Observations . . . . . . . 4 570
Geological investigations and mineral survoys . . . . . . 1,000
8. Communications . 10,000.
8. Bpecial Tools and Plont (Dmll equxpment and apparatus for soil la.bom.tory) L.S. 11,000
7. Contingencies 2 per cent . . . . . . . 1,250
Total Works . . 61,960
II. TOOLS AND PLANT-- :
6 weapon carriers at Ry, 7,000 euch . . . . . . . 42,000
2 jeeps with trailers at Rs. 7,000 each . . E . . . . . 14,000
2 country boats at Rs. 1,000 each . R 5 . . . . . 2,000
8 outboard motors at Rs. 1,000 each . . . : . . . . 8,000
6 chronographs at Rs. 100 each , . . . . ° . . . . 600
8 levelling instruments at Rs. 800 each 3 . J : . . . 8,400
1 theodolite at Rs. 1,500 . . . v . . . . . . 1,600
1 Binocular at Rs. 200 . . 4 . i . . . 200
8 measuring cheins at Rs. 15each . . . 3 . . . . 120
30—100 ft. tapes at Rs. 30 each . . . . . . . . . 900
30—50 ft. tapes at Rs. 20 each . . . . . . . . . 600
3 steel tapes at Rs. 100 each . . . A . . . . . 300
5 Drawing boards at Rs. 30 each . . . ’ 4 . . . 150
5 sbeond class drawing instruments boxes at Rs, 200 each . . . . 1,000
2 First class drawing instruments boxos at Rs. 300/each . . . . 600
Bcales with offset, French curves and miscellaneous scientific instruments and
tools and plant . e . . . . . . . . . 800
8 current meters at Rs, 1,000 each . . . . . . . 8,000
6 lqrge boats for discharge observations at Rs. 1,000 each . . . . 6,000
6 amall boats at Rs. 500 each . . . . . . . . . 38,000
Diacharge rods . . . . . . . . . . . 800
Ropes . . . . . . . . . . . . . 4,000
1 set of laboratory apparatus for silt observations at Rs. 1,600 - . . . ‘ 1,600
Recurring laboratory equipment . . . . . . . . . . 200
14 by 14 tents b Nos. at Rs. 1,200 each . . . . . . . 6,000
10 by 10 tents 15 Nos. at Rs. 800 each . . . . . . . 12,000
15 shouldaries at Rs. 600 each . . . . . . . . f 9,000
15 servant’s tents ab Rs. 600 each . . . . . . . . | 9,000
Cerap furniture L. 8. . . . . . . . 4,000
Office furniture for DlVlslonBl and Sub-Divl. officos . . . . . 9,000
Office furniture for soil physicist’s office and labocatory . . . . . 1 8,000
Office furniture for geologist's office . . . . . . . 2,906
Total . . 1,62,436 200
(b) Repairs and Carriage—Repairs to Trucks . . . . . . 1,000
(c) Contingencies 2 per cont . . . . . . . . . 8,049 .
Total Tools and Plant . 1,565,488 1,200

Grand Total . 1,566,685
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III. ESTABLISHMENT

(a) Pay of officers
1 Executive Engineer for 3 months at Rs. 900 p.m. . . . . . 2,700
2 Assistant Engineers at Rs. 350 p.m. . . . . . . . . 2,100
1 Goologist for 3 montha at Rs. 800 p.m. . . . . . . . 1,800
1 8oil Physicist for'4 months at Rs. 276 pom. © . = . = . -~ , + . - 1,100
‘ . ' Total ' . - ., 7,700
Pay of establishmeht
5 Overseers for 3 months @ 180 p.m. . . . . . . . . . . . 2,700
1 Head clerk for 3 months @ 160 p.m. . . . . . . . . . . 480
1 Accountant for 3 months @ 200 p.m. . . . . . . . . . . . 600
1 Sub-Assistant Surgeon for 1 month @ 200 p.m. . . . . . . . . . 200
2 Clerks for 3 months @ 80 p.m. . . . . . . . . . . . 480
4 Sub-Divl. clerks for 3 months @ 76 p.m. . . . . . . . . . . 900
1 Junior Draftsman for 3 months @ 100 p.m. . . . . . . . . . . 800
2 Tracers for 3 months @ 80 p.m. . . . . . . . . . . . . 480
1 Dispenser for 1 month @ 80 p.m. . . . . . . . . . . . . 80
1 Daffadar for 1 month @ 35 p.m, , . . . . . . . . . « . 35
2 Barkandazes for 1 month @ 30 p.m. . Y . . . . . . . . . 60
4 Peons for 3 months @ 30 p.m. , . ‘ . ! o . . . . . 360
2 Peons for 3 months for officers @ 30 p.m, . . 3 . . . . ’ . DI 180
2 Dek runners for 3 months @ 30 p.m. . d L . . . . . . . . 180
6 Khalasis for 3 months for overseers @ 30 p.m. s g . . . . . . . 450
8 Gauge réaders for 3 months @ 30 p.m. . { A ! . . N . . . .« - 270
Geologiats® staff L. 8.« . . . . . . . . . . . . . . 600
6 Subeoverseers for 4 months @ 50 pm. . o s d e e . . . . . 1,200
3 Laboratory Assistants for 4 months @ 100 p.m. . . . . . . . . . 1,200
2 Clerks for 4 months @ 40 p.m. . . 5 5 4 . . . o . . . 320
1 Computor for 4 months @ 40 p.m. . . o« e e . e . . . . 160
1 Tracer for 4 months @ 40 p.m. . . . . - . . . . . . 160
" 8 Laboratory peons for 4 months @ 25 p.m. . . . . e . . . . 300
2 Peons for 4 months @25pm. . . . . . .. . . . . . 200
1} Tapalifor4months @ 26pm. . . . . . . . . . oo 100
4 Auger measurers for{4 months @ 40 p.m. . . . . . . . . . 640
e ieeetgp g
Total . . . 12,630
Dearness allowances and Special Pay of Officers L. 8, . . . o e . . . 1,965
Dearneas allowance of establishment L. 8, . . . . . . . . . . 8,000
Travelling allowance of officers
1 Executive Engineer . . . . . . . . . . . . . 800
2 Assistant Engineers . . . . . . . . . . . . . 800
1 Geologist . . . . - . . . . . . . . . . 1.800
1 Soil Physicist . « e . . . . . . . . . . 1,780
: .
5,150

|
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Travelling allowance of establishment
Supe visors . . . . . . . . . . . . . . . 1,200
Other staff (Executive Engineer) . . . . . . . . . 1,600
Geologist—Other staff . . . . . . . . . . . . . 200
Sub-oversoors . . . . . . . . . . . . . 600
Auger measures . ., . . ., . .: .: .: . . . . 600
Other Smﬁ' .‘ . o e e . .. . . . . . . . 500
. . . . 4,700
(b) Establishment Contingencies
Rent for Divisional and Sub-Divisional offices . . . . . . . . . 1,000
Rent for Soil Physicist’s office and laboratory . . . . . . . . . . 500
Rent for Geologist's office . . . . . . . . . . . . . 250
: 1,760
. 41,898

Total of establishment . . . . .
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II1. ESTIMATE FOR THE PRELIMINARY SURVEY AND INVESTIGATIONS WITH THE PROJECTS FOR
MULTI-PURPOSE DEVELOPMENT IN THE BASIN oF THE TaPT1 RIVRE FOR THE YEAR 1948-49
SUBMITTED TO GOVERNMENT FOR SANOTION.

ABSTRACT . .
) . . . Rs.
I. WORKS ' . o . . . . . . . . . . . 16,76,000
II. TOOLS AND PLANT . . . . . o o . N o . . 1,00,000
IOI. ESTABLISHMENT . . . . . . . . . . . . 2,80,000

—_—

Grand Total . . . . . . . . . . « 20,566,000

DETAILS
I. WORKS

1. Dams and Appurtenant Works—A. Preliminary Expenses
Survey to be carried out by the Survey of India Deptt. . . . e . . 200,000
Surveys to be carried out by or under directions of CW.I.N.C." L.S, . . . . . 20,000
K. Buildings L. 8, . . . . . . . . . . . . . . 25,000

2. Main canal and Branches
Misc. surveys as canal alignments, special regervoir surveys etce . . . . . . 25,00
80il surveys L. 8. . . . . . . . . . . . . . . 45,000

3. Discharge and Silt Obgervations L. 8. . . . . . . . . . . . 50,000
4. Meteorological surveys

() Rain gauges——1It ig proposed to instal 30 new gauges () Equipment and installation of
gauges 30 new rain gauges including temperature, humidity and wind velocity

apparatus at 16 places and some self recording gauges at an average rate of 500/- each 15,000
(éf) Observation expenditure per year

1 Meteorological Assistant at 200/- pan. . A T . . . . . 2,400

1 Benior observer at 120/- p.m. . . k - . . . . . 1,440

30 Partetime observers at Rs. 15 p.m. H 4 . . . . o 5,400
80 Part-time retainers at Rs. 12 p.m. . A 2 . . . . . 4,320 13,660
28,560
(b) Seismological surveys L, 8, . . . L . . - . . . . . 10,000
38,660

Say - . ! 3 . . . . . . + 88,000
5, Geological Investigations and mineral surveys ete, L. 8. . . . . . . . . 10,000

6. Communications L, 8, . . . . . . . . . . . . . 25,000
7. Special Tools and Plant (Drill equipment and apparatus for soil laboratory) L.8., . . « 12,00,000
8. Economic surveys L. 8. . . . . . . . . . . . . . 3,000
9. Hydro-Electric Installations.—A. Prlieminary expenses
Eleetrio Load surveys L, 8, . v . . . . . . . . . . 2,00
Contingenoies at 2 per cent . . . . . . . . . . 38,000

Total Works . . . . . . . . . 16,76,000
II. TOOLS AND PLANT
8 country boats at Rs. 1000 each . . . . . . . . . . 3,000

6 Chronographs at Rs. 100 each . . . . . . . . . . 600
4 Levelling instruments at Rs, 800 each . . . . . . . . . 3,200
2 Theodolites at Rs. 1,600 each . . . . . . . . . . 3,000
2 Binoculars at Rs, 200 each . . . . . . . . . . . 400
1 Camera at Rs, 600 . . . . B . . . . . . . 600
4 Measuring chains at Rs. 15 each . . . . . . . . . 80
10——100 ft. tapes at Rs, 30 each . . o« e . . . . . . 300
10—50 ft. tapes at Rs, 20 each . . . . . . . . . . 200
2 8teel tapes at Re, 100 each . . o N . o . . . . . 200
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Boales with offsets, french curves and Misc, . .
Boientiflo instruments, tools and plant . . . .
4 curront meter at Rs. 1,000 each . . .
6 Large boats at Rs. 1,000 each . . . .
68 Small boats at Rs. 500 each . . . . . .
Discharge rods . . . . . . . .

Recurring laboratory equipment . . . . .
_ Ropes . . . . . B . .

7 Nos. 14’ x 14’ tents at Re. 1,200 each . . . .
/20 Nos. 10’ 10" tents at Rs. 800each . . . .
20 Shouldaries at Rs. 600 each . . . . .
20 Bervants, tents at Rs. 600 each . . . . .
Camp furniture . . . . . . .
Office furniture for Divl. and Sub-Divl. offices . .
Office furniture for soil Physicist's office and Lab.

Office furniture for geologist’s office . . . .
(b) Repairs and Carriage-Yearly repairs to trucks .
2 per cent contingencies . . . .

Total Tools and Plant

III. ESTABLISHMENT
Poy of Officers
1 Exeoutive Engineer for 12 months @ Rs. 900 p.m.
4 Appistant Engineers for 12 months @ Rs. 350 p.m.
1 Geologist for 12 months @ Rs. 600 p.m. p d
2 Asstt. Geologists for 12 months @ Rs. 400 p.m. X
1 8oil Physicist-at Re. 275 p.m. . . . S 3

Total

Pay of establishmens ]

16 Oversoers for 12 months @ Rs. 180 p.m. 3 J .
1 Head clerk for 12 months @ Rs. 160 p.m. . .
1 Accountant for 12 months @ Rs. 200 p.m. . .
1 Bub-Asgtt. Surgeon for 12 months @ Rs. 200 p.m, . .
8 Clerks for 12 months at Re. 80 p.m. . . . .

. 8 Sub-Divl. clerks for 12 months @ Rs. 75 p.m. . .
1 Head Draftsman for 12 months @ Rs. 250 p.m. . .
1 Junior Drafteman for 12 months @ Rs. 100 p.m.
2 Traoors for 12 months @ Ra. 80 p.m. . . . .
1 Dispenser for 12 months @ Rs. 80 p.m, . . .

1 Daffadar for 12 months @ Rs. 85 p.m. . . . .
8 Barkandazes for 12 months @ Rs. 30 p.m, . . .

11 Poons for 12 monthe @ Rs. 30 p.m. . .
6 Peons for 12 months for officers @ Rs. 30 p.m.
5 Chowkidars for 12 months @ Rs. 30 p.m.
68 Dak runners for 12 months @ Rs. 30 p.m. .
16 Khalasis for overseers for 12 months @ Rs. 30 p.m. .
10 Gauge readers for 12 months @ Rs. 30 p.m. . .
Geologist's staff L. 8, . . . . . . .
¢ Sub-Oversoers for 12 months at Rs. 50 p.m. . . .

200
4,000
6,000
3,000
200
200
1,500
8,400
18,000
12,000
12,000
3,000
12,000
2,000
2,000
3,500
2,000
99,560
Bay 1,00,000
. . 10,800
. . 16,800
. 7,200
.. 9,800
. 3,300
47,700
. 84,560
. . 1,920
. e 2,400
. 2,400
. ] 4.800
. 7,200
. 3,000
. 1,200
N 1,920
.. 960
° [ 420
.. 1,800
. 3,060
.. 2,180
. 1,800
» . 2,160
. 5,760
. 3,600
7,400
. 3,600
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3 Laboratory Asstts. for 12 months @ Rs. 100 p.m. .

2 Clerks for 12 months @ Rs. 40 p.m.

1 Computor for 12 months @ Rs. 40 p.m.. . .
1 Tracer for 12 months @ Rs. 40 pm. . . .
3 Laboratory peons for 12 months @ Rs. 28 p.m. ..

2 Peons for 12 months @ Rs. 25 p.m.
1 Tapali for 12 months @ Rs. 26 p.m.

. . .

4 Auger meagurers for 12 months @ Rs. 40 p.m. .

Total . .

Dearness allowance and Special pay of Officers L. 8, .

Dearness allowance of egtablishment

Travelling Allowance of offloers
Executive Engineers .
Assistant Engineers .
Geologist | . . .
Asstt. Geologists .
8oil Physicigt . . .

. . .

Travelling allowance of establishment

Supervisors . . .

Other staff—XEN’S .

Geologist other stafl .
8oil survey staff

Sub overgeers . . .

Auger measurera> . - .

Otherstaff . ., . .

‘Establishment contingencies

Rent for Divl, and Sub-Div}, offices .

Rent for soil physicist’s office and laboratory

“Rent for geologist’s office. .

. . .

. .
. . .
L] . .
. . *

Total Establishment

8,200
6,200
7,200
8,000
6,250

14,800
6,400
2,300

1,900
1,900
2,156

3,600
960
480
480
900
600
300

1,920

1,02,260

12,235
49,000

30,850

29,455

4,000
1,500
3,000

8,600

2,80,000
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1V. ESTIMATE FOR PRELIMINARY SURVEYS AND INVESTIGATIONS IN CONNECTION WITH PROJECTS FOR THE
MULTI-PURPOSE DEVELOPMENT OF THE TAPTI BASIN, PREPARED IN ACCORDANCE WITH THE INSTRUC-

TIONS OF THE ad hoc COMMITTEE.

ABSTRACT
I. WORKS
1. Dams and appurtenant Works Rs.
A. Preliminary Expenses . . . . . . . . . 3,19,625
K. Buildings . . . v . . . . . . 40,000
2. Main Canals and Branches . . . . . . . . . . . . . 4,36,750
3 Discharge and Silt observations . . . . . . . . . . .- 70,000
4, Meteorologicel observations . . . . . . 13,600
6, Mineral survoys . . . . . . . . . . 5,000
6. Surveys for Pisciculture . . . . . . » . . . . . 1,000
7. Malaria survey . . . . . . . . . . . . . . . 2,500
8. Electric Load Surveys. . . . . . . . . 4,000
9. Surveys for Navigation . . e . . . . . . . 40,000
10. Economic and Property surveys . . . . 15,000
11. Surveys for soil erosion . . . . . . . 4,000
12, Communications . . . . . . . . . . . . . 90,000
13, Special Tools and Plant . . . . . . . . . . . . -1 1,70,000
=l 12,11,375
2 per cent’ contingencies . 24,227
12,35,602
II. TOOLS AND PLANT . . . 3 . . : . 1,87,880
III. ESTABLISHMENT . . . . : ! N . 5,72,232
Grand Total 19,95,614
Or Say 19,95,500
DETAILS
I, WORKS

1. Dams and appurtenant works
A, Preliminary Expenses

1, Survey of the Reservoir Basin by Air photography and ground survey and plotting contours at
10 ft.—5ft. intervals on a scale of 4" =1 mlle 275 sq. miles of Ukal/Toka.rwa. Dam at Rs. 375 per

8q. mile . . . . .
2. Survey of dam and weir sxt.e by air photography and ground survey a.nd plottmg on a se&le of
327=1 mile
. acres
-Ukai/Tokarwa dam site . . . . . . . 3,000
Kakarpar weir site . . . . . . . . 600
3,600
3,600 acres at Re. 4 per acre . . . . .

3. Geological investigations for foundations of dam gite and weir gite and of the reservoir basin by
boring, core drilling, making drifts and tunnelling, etc. including testing—

Nos.
Kakarpar weir . . . . . 22
Ukai/Tokarwa dam . . . . . . . 160
182 Nos. each of 50 R. ft.—9, 100 R ft. at Rs. 20 per R ft. ., . . . . . .
4. Boil Analysis and burrow surveys including testing. . . . . . . L.S.
5. Model experiments by the Indian Waterways Station, Poona . . . . LS.
K. Buildings—Temporary Buildings. . . . . . . . . . LS.

15Mof1& P

Rs.

1,08,125

14,400

1,82,000
10,000
10,000

3,19,526
40,000
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I1. Masin Conals and Branches

(8) Surveys of the commanded area for canal alignment 7,00,000 acres at 0-9-0 per acre. 3,93,750
(b) Miscellaneous surveys . . . . . . . . . . LS. 6,000
(¢) Exploration for the foundations of cross-dramage works and necessary surveys . + L8. 30,0
(d) Soil surveys 7,00,000 acres at Re. 1 per 100 acres . . . . . . . . 7,000
' 4,36,75000
II1. Discharge and Silt observaitons
(Period 2 years)
One boatman and four khalasis at each discharge site, cost of ropes, discharge rods, floats, gauges, silt
« samplers and laboratory equipment 7 sites at Rs. 5,000 per site per year . . . 70,000
IV. Moeteorological observations
Rain gauges, temperature, humidity and wind velocity observations
Equipment and installation of ten new rain gauges (some of these to be of the integrated self-recording
type) and humidity and wind velocity apparatus at 5 stations, at an average rate of Ra. 1,000 . 10,000
Recurring expenditure on part-time observations 10 observers at Rs. 15 p.m. for 2 years 3,600
18,600
Rs,
V. Mineral surveys . . . . . . . . . . . . « LB. 5,000
VI. Surveys for Piscioulture . . . . . . g . . . . . LB, 1,000
VII. Malaria survey . . R . . . . . . . . . L.8. 2,500
VIII, Electrio load survey . . . . . . . . . . . . . LS. 4,000
IX. Burvey for Navigation . 2 ] 3 - . . . . . . L.8. 40,000
X. Economic and Property surveya . vl 3 y . . . . . . LS. 15,000
XI, Burveys for soil erosion . . . . - . 1 . . . . . + L8, 4,000

XII. Communications

Constructing 30 miles of temporary roads and their maintenance for 2 years at Rs. 3,000 per mile . 90,000
XIII. Speoial Tools and Plant
1. 2 Diamond Drills complete with accessories at Rs. 60,000 each. o . . . . . 1,20,000
2. Testing apparatue and laboratory and workrhop equipment for compreesive strength of rocksand
testing soils for shear strength, optimum moisture contents, consolidation, ete. . . L. S, 60 00
1,70,000
12,11,375
2 per cent contingenocies . . . . . . . . . 24,227
*12,35,802
JI. TOOLS AND PLANT
1. Motor vehicles for survey parties 7 vehicles at Re. 7,000 each . . . . . . . 49,000
Working expenses for 2 years . . . . . . . . . . . . 35,000
2, Scientific Instruments . . . . . . . . . . . o . 60,000
3. Ordinary tools and plant . . . . . . . . . . . 5,000
4, Camp equipag . . . . . . . . . . . . . . 15,000
5. Office furniture . . . . . - . . . . . . . 20,000
1,84,000
2 per cent contingencies . . . . . . . . . . . . 3,680 .

Total tools and.plant . . . . 1,87,680

T —
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IT1. ESTABLISHMENT Expenditure

per yoar,

1. Pay of officers Ras.
1 Executive Engineer at Rs. 875 p.n. . . . . . . . . . . 10,500
2 Asstt. Exccutive Engincers at Rs. 600 pm. . . . . . . . . . 14,400
2 Assti. Engineers at Rs. 560 p.m. . . . . . . . . . . . 13,440
1 Geologist at Rs. 875 p.m. . . . . . . . . . . . . . 10,5600
2 Asstt. Geologists at Ra. 500 p.m. . . . . . . . . . . 12,000
1 Drill Foreman at Rs. 1,000 . . R . . . . . . . . . . 12,000
72,840

2. Pay of Establishment

1 hletcorological Asstt. at Re. 240 p.mn. . . . - . . . . . . 2,880
1 Accountant at Rs. 200 p.ra. . . . . . . . . . . . . . 2,400
1 Head Clerk at Rs. 180 p.m. . . . . . . . . . . . . . 2,160
2 Senior Clerks at Ra. 150 p.m. . . . . . . . . . . . . 5,400
1 Sturekeeper at Rs. 150 pan. . . . . . . . . . . . . 1,800
1 Senior Draftsmun at Rs. 200 p.m. . . . . . . . . . . . 2,400
7 Junior Clerks at Ra. 93 p.m. . . . . . . . . . . . 7,812
1 Junior Draftsman at Rs. 143 p.m. . . . . . . . . . . 1,716
2 Tracers at Rs. 104 p.n. . . . . . . . . . c . . 2,496
1 Sub-Asstt. Surgeon at Ra. 170 p.m., . . . . . . . . . . . 2,040

1 Compounder at Rs. 50 p.m. . . . . : . . . . . . . . 60¢
16 Ovorsecrs at Rs. 240 p.m. . . . . g g . . . . . . . 46,080
3 Rosearch Asstts. at Rs. 240 p.m. . . ; - . , . . . . . . 8,640
1 l.aboratory Asstt. at Rs. 230 . . h : i g . . . . . . 2,760

1 Silt Analyst at Rs. 200 . . . > . . ) . . . . . . 2,400
1 Asstt. Silt Analyst at Rs. 93 . . 2 3 4 . . . . . . . 1,116

5 Gauge Readers at Ra, 70 . . . s 3 L . . . . . 4,200
5 Senior observers ut Rs. 80 . . 5 ] L . . . . . . . 5,400
1 Dafadar at Rs. 33 . . . . d 4 3 X . . . . . 396
& Barkandazes at Ra. 33 . . . A 5 4 " . . . . . . 1,980

7 Peons at Re. 33 . . . . . . 3 b 3 . . . . . . 2,772
38 Laboratory Khalasis at Rs. 33 . . L = x . . . . N o 1,188
5 Chowkidars at Rs. 33 . . . . . . 3 . . . . . . « . 1980
1,10,616
3. Dearness allowance for officors . . . . . . . . . . . . 19,720
4. Doarnoss allowance for establishment . . . . . . . . . . . 32,940
5, Travelling allowance for officors . . . . . . . . . . . . 20,000
8. Travoelling allowance for establishmont . . . . . . . . . . . 13,000
7. Cost of Project Circle office debitable to Tapti . . . . . . . . 17,000
8. Establishment contingencies . . . . . . . . . . . . 10,000
¥stublishment per year . . . . . . . . . . . 2,86,118
Total Establishinent for 2 years o 572,232

————

G. N. Paxnp1T,
Projeet Officer;
{Narbada & Tapls),
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APPENDIX VI,

SABARMATI PrOJECT REPORT

(1) The Sabarmati River

The Sabarmati river drains a catchment area of 1,723 square miles before entering the Dharoi Gorge,
The catchment area above Ahmedabad is about 5,000 square miles, The maximum discharge of the river
at Dharoi is about 3,00,000 cusecs, while at Ahmedabad it may be taken to be about 5,00,000 cusecs.

Two important tributaries, the Hathmati (hill catchment about 237 square miles) and the Khari
(hill catechment about 100 square miles) meet the Sabarmati between Dharoi and Ahmedabad. Below
Ahmedabad, the main stream of the Meshwa System consisting of Meshwa (hill catchment about 316
square miles), Migham (hill catchment about 157 square miles) and Vatrak (hill catchment about 450
square miles) joins the river.

The river is a source of considerable danger to the industrial town of Ahmedabad and villages lower
down. Monsoon floods in the past have caused devastation, destroyed crops, carried away cattle, changed
course of delta channels and filled up harbours with silt.

(II) Works and Proposals in the Past

In the past some very small dams and anicuts for storage and irrigation have been constructed on the
tributaries of the river. No large works have been undertaken although proposals to harness the main
channel of the_ Sabarmati river have been under contemplation as far back as the second half of the nine.
teenth century. A scheme was drawn up in 1904 by Bombay Engineers to construct a dam at Dharoi and
three pick-up weirs at different places down the river up to Ahmedabad. The scheme was, however, dropped
a8 it was not considered at the time sufficiently remunerative. Nothing tangible was done till 1935, when
the Baroda Engineers started investigations and by 1942 produced a scheme, the details of which are avail-
able in two volumes. As the project could not proceed without the agreement of the several States having
riparian rights and other interests in the waters of Sabarmati, the Baroda State referred it to the Bombay
Government, who in turn sought the opinion of the Government of India. In addition, the Baroda Gov-
ernment wanted their project to be ‘vetted’ by the Central Waterways, Irrigation and Navigation Commis-
gion, and for that purpose & party of Engineers of the CWINC, headed by the Member for Irrigation, visited
the area by air and land routes, and discussed the scheme with various interests informally and in con-
ferences. All interests showed keenness to participate in a unified multipurpose development of the
Sabarmati basin and not in piecemeal schemes and also wanted that the preparation of such a project be
undertaken by the CWINC and that a special Division be opened under it for this purpose.

(IIT) Proposals ;

To implement the decisions arrived at in the conferences referred to in paragraph II, available data has
been studied and proposals are drawn up for opening a Division to complete investigations for drawing up a
scheme for unified multipurpose development of the entire Sabarmati basin.

A statement showing the rough details of the dam sites and possible irrigation areas is enclosed, The
main work lies on the Sabarmati river itself, as there are possibilities for a dam at Dharoi, where the main
stream debouches in the plains. The storage capacity of the reservoir formed by a dam of about 150 feet
height at this site may be as much as 30,000 m.c. ft:, which is expected in normal years to equal almost all
the run-off from the catchment up to this point. The regulated discharge will be of the order of 500 cusecs
yielding about 3,000 to 4,000 kW. of firm power, ensuring about 100 cusecs of constant flow for Ahmedabad
water supply and making possible irrigation to the extent of about 1,00,000 acres with or without the help of
pick-up weirs between Dharoi and Ahmedabad. Detailed investigations are necessary to find the exact
location of the sites for pick-up weirs, the alignments for canals and location of the areas to be irrigated.

From a study of the form line sheets, possible sites for a dam on the Hathmati, a dam on Ghuvai, a
pick-up weir on the Hathmati for the above two dams, a dam and pick-up weir on Meshwa, a dam on Vatrak
and a dam on Majham (the main tributaries of the Sabarmati system) have been located very approximately
and marked ou the index map. The discharge available due to storage at these dams is likely to irrigate
another 1,00,000 acres making a total of 2,00,000 acres irrigation over the entire basin . Taking an
intensity of 409, the culturable commanded area should be about 5,00,000 acres. Possible location of the
aveus making up this figure are shown on the enclosed index map.
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(IV) Estimaté

An estimate is enclosed. Worked out in great detail, it provides for manning a Division with three
Sub-Divisions for two years to complete the necessary investigations and to draw up a complete project for
the unified multipurpose development of the entire Sabarmati basin,

The estimate amounts to Rs. 15,10,000. surveys of the reservoir and irrigation areas costing about
Rs. 5,86,000 are proposed to be carried out through the Survey of India. All other investigations like the
surveys for dam sites, canal alignment, soil surveys, discharge and silt obeservations and property surveys
are proposed to be carried out independently by the CWINC. Geological surveys including core drilling are
proposed to be carried out with the help of resident geologists and under the general advice of the Geological
Survey of India. Meteorological surveys including fixing of new rain gauges and observatories for re-
cording temperatures, humidity, wind velocity, etc. will be planned and carried out by the CWINC, under
the guidance of the Meteorological Department.,

Necessary provision has been made in the estimate for temporary buildings to accommodate the
staff, for communications, for electric load surveys and for laboratory apparatus, etc. Necessary provision
has also been made for the purchase of office equipment, scientific and ordinary tools and plant, and motor
vehicles for transport in the difficult area. '

M. D, MiTHAL,

Director, Irrigation and Waterways,
C. W.1 N. C
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STATEMENT SHOWING FPROPOSED DaAM SITES AND POSSIBLE IRRIGATION AREA ON SABARMATI
. AND ITS TARIBUTARIES

Possible Area to
average Posgible be
Name of river 8ite and Dam or Catchment | annual annual | surveyed
or tributary Location pick-up weir area in runoff | irrigation | in aores Remarks
8q. mileg | in million | in acres for :
cu. irrigation
ft.
Sabasmati "Dharoi . . | Dam 1,728 15,000
72¢ 51’ E.,
24° N.
Valasna . . | Pick-up weir .a .e 60,000 150,000
72° 47’ E.,
23° 50’ W,
Waghpur . Do. ~ . 40,000 100,000
72° 47’ E,,
23° 28' N
Ahmedabad . Do. .e .. 100 cusecs wrill
72° 36’ E., be reserved
23° 2 N. for Ahmeda-
. bad water
supply.
Meshwa Near Lachhai . | Dam .
73° 10’ E.,
23° 30’ N,
316 2,800 28,000 70,000
Meshwa Near Warwara. | Pick-up weir
73° 5’ B,
23° 30’ N,
Hathmati Near Fatepur . | Dam . 237 2,000 20,000 50,000
73° 10’ E.,
23° 40’ N.
Ghuvai Near Khandial, | Dam .
73° 5’ RH.,
23° 40’ N.
v 192 1,600 16,000 40,000
Hathmati Noar Himmat . | Picksup weir
Nagar.
72° 58 E.,
23° 36’ N.
Vatrak Near Bhanipura | Dam . 450 3,900 39,000 97,000
73° 22’ B.,
23° 20’ N,
Majham Near Munsi- | Dam . 167 1,300 13,000 34,000
wara.
73° 22’ R.,
23° 17’ N.
ToTAL 3,075 26,600 216,000 541,000
acres say
850 sq.
mijlés.

N. B.—Above the Dharoi dam site, there appear to be some sites for dams as indicated on the plan. Thess will
neod to bo verifled for the sake of negotiations amongst the varions interests. The ultimato aim is, however, to concen-
trate on the Dharoi dam site,
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OVERALL ESTIMATE FOR PRELIMINARY SURVEYS AND INVESTIGATIONS FOR POSSIBLE MULTIPURPOSK

DEVELOPMENT OF SABARMATI BaSIN

Abstrack
Serial Item Estimated
No. amount
. Rs.
1. Survey through the SBurvey of India Staff under the direction®of the C. W.I. N, C. . 5,86,500
2. Other river and land surveys to be carried out by the C. W. I. N, C. Btaff 48,500
3. B8oil Surveys ‘ . B . . 17,000
4. Temporary Buildings . 10,000
8. Discharge and 8ilt Observations . 69,310
6. Meteorological surveys . . 2,000
7. QGeological investigations and mineral surveys 1,87,960
8. Communications . . . . . . . 15,000
9. Special T. & P. for laboratory apparatus for Soil Survey . 11,000
10. Electric load and property surveys . 15,000
11, Working of motor vehicles . 30,000
12, Establishment , . .. 2,84,88g
13. Tools and plant . . . 1,683,083
14, Contingenocies and Sundries . . . . . 89,767
: _ Gn.m ToTAL 15,10,000
i -
- (8p.) M. D. Mrr=ar,

Director, Irrigation and Waterways.
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DETAILS
Serial Itom Estimated cost Total
No.
Rs. Rs.
1. Sarvey through the Survey of India ataff
(@) Survey of reservoir areas scale 4”= 1 mile . 32,000
100 aq. miles @ 320/- per sq. mile.
(b) Contoured survey of Irrigation ared scale 4" = 1 mile, 5,562,500
850 sq. miles @ Rs. 650/- per sq. mile.
(c) Rapid 2" scale map of Dharoi Dam site . . 2,000 5,86,600
2. Other river and land surveys to be carried out by C.W.L.N.C.
staff.
(a) Survey of dam site areas (scale 1/1000) contour interval 26,000
5’ to 10’, 10 sq. miles @ Ra. 2,600 per sq. mile.
(b) Longitudinal section of the river and its tributarios 12,500
with oross-sections (500 miles @ Ras. 25 per mile). .
(c) Mapping shoals, sand bars, deep channels and install- 5,000 ..
ing guages.
(d) Misocellaneous surveys such as canal alignment, special 5,000 48,500
reservoir surveys, eto. '
8. Soil surveys
Work Charged establishment for one year.
4 Auger Mukadams @ Rs. 55 p.m. for one year = 2,640
16 Khalasies @ Rs. 45 p.m. for one year = 8,640
T. A. for work charged establishment . b 720
12,000 : 12,000 :
Testing Water and soil samples, for one year - . 5,000 17,000
4. Temporary Buildinga . . . . . . ' 10,000 10,000
5. Discharge and silt observations. . . J - i
(a) There will be four discharge sites on Sabarmati and
8 dischargelsites on its tributaries.
Non-recurring expenditure per site on Sabarmati.
Current meter } per site . . 500
Boat large . . . . . A e . . 800
Discharge rods . . . . X . \ 100
Ropes . . . . . . . 300
Sounding rods . . . . . . . . 100
1,800
For 4 sites non-recurring expenditure . . . . 7,200
Reourring expenditure (for 2 years) per site on Sabarmati.
} obgerver @ Rs. 150/- p.m, including dearness allow-
ance and special pay for 1} years . . . 1,800
One boatman @ Rs. 60 p.m. for 14 years . . . 1,080
4 khalasies @ Rs. 55 p.m. for 1}%years . . . 3,960
6,840

Reeurring expenditure for 4 sites = 4X 6840 . . . 27,360
Nonsrecurring expenditure per site on & tributary of Sabar-

mati
} current meter . . . . . 250
Boat small . . . . . . . . 400
Discharge rods and sounding rods . . . . 100
Ropes . . . . . . 100

850
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Datails—Contd.
Serial Item Estimated Total
No. cost
Ras. Ra.
Noneraourring expenditure for 8 sites = 6 X 850 . . 5,100
Recurring expenditure (for 2 years) per site on a tributary
of Sabarmati.
$ observer @ Rs. 130 p.m. including deamess allow-
ance and special pay for 2 years . . . 1,800
One boatmaen @ Rs. 55 p.m, for 1 year . . . . 860
2 khalasies also sultable as boatsmen @ Rs. 50 p.m. for I
year . . . . . . 1,200
3,660
Recurring expenditure for 6 sntes on tributaries of Sabarmati
=6x 8,660 LI . . . . 21,960 61,620
(b) Silt observations
Equipment . . . . 4,000
Work charged ostablishment for li yea.rs.
Laboratory Assistant @ Rs. 150 p.m. for 1} years . . 2,700
1 Khalesi @ Rs. 55 p.m, for 14 years . . . . - 990
8. Meteorological Surveys— 7,690 7,690 69,310
Rain guages, temperatures, hurmdxt,y & wind velo ¢ 'y observa. )
tions . 3 { s 2,000 2,000
7. Geologiocal mvestlgatxone and mmeral Sm'veys——
(a) Equipment (non-recurring)
2 diamond drills with equipment @ Rs. 30,000 each . 60,000
2 diamonds and spares for the above @ Rs. 20,000 each . 40,000
1 Calyx drill with equipment . é j | . 20,000
Spares for the above . 2 { . 10,000
2 large boats for drills @ Rs. 1, 000 ea.ch 1 . . 2,000
2 compressors @ Rs. 5,000 each . . . . . 10,000
1,42,000 1,42,000
(b) Running expenses for one year
One Drill foreman @ Rs. 1,500 p.m. for one year . . 18,000
One Resident Asstt. Geologist @ Rs. 350 p.m., for one year 4,200
2 Operators @ Rs. 120 p.m. . . . . . 2,880
4 helpers @ Rs. 60 p.m. . . . . . 2,880
Dearness allowance & T. A, of staff . . . . 10,000
Running expenses for engines for drills, ete. . o 8,000
45,960 45,960 187,960
8. Communications—
Constructing and maintaining tempora.ry roads to :
various dam sites and gauging stations. 15,000 15,000
8. S8pecial Tools and Plant for laboratory, appa,ratus for soil surveys ' 11,000 11,000
10. Electric load and property Surveys . . . 15,000 15,000
11, Working of motor vehicles (for 2 years @ Rs. 15 000 per year) . ' 30,000 30,000
12, Establishment
(a) Pay of Officers )
1 Executive Engineer @ Rs. 760 p. m. for 2 years . 18,240
8 Asstt, Engineers @ Rs. 350 p.m. for 2 years . . 25,200
1 Boil Physicist @ Rs. 275 p.m. for one year . . . 3,300 46,740
(b) Pay of Establishment—
12 Supervisors @ Rs. 140 p.m. for 2 years . . . 40,320

15M. of L &P,
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‘Detatls—Contd.

S;Ir(i)al _ Ttem Estimated cost Total
1 Acoountant @ Rs, 200 p.m. for 2 years . . . 4,800
1 Head Clerk @ Re, 160 p.m, for 2 years . . . 3,840
1 Sub-Assistant Burgeon @ Rs. 200 p.m. for 2 years , 4,800
& Clerks @ Rs. 80 p.m. for 2 years . . . . 9,800
8§ BubaDivisional Olerks @ Rs. 75 p.m, for 2 years . 5,400
1 Accounts Clerk @ Rs. 100 p.m, for 2 years . . 2,400
1 Head Draftaman @ Rs. 300 pm. for 2 years . 7,200
1 Junior Draftsman @ Rs, 100 p.m, for 2 years . . 2,400
2 Tracers @ Rs, 60 p.m, for 2 years . . . 2,880
1 Computor @ Rs, 60 p.m, for 2 years . . . . 1,440
1 Ferro Printer @ Rs, 60 p.m, for 2 years . . v 1,440
1 Dispenser @ Rs. 80 p.m, for 2 years . . . . 1,920
1 Storekeeper @ Rs, 80 p.m. for 2 years . . . 1,920
4 Daffadars @ Rs, 35 p.m, for 2 years . ' . . 3,360
8 Barkandazes @ Rs. 30 p.m, for 2 years . . . 3,800
2 Sub-overseers @ Rs. 60 p.m. for 2 years . . . 2,880

9 Peona (3 for Division, 2 for eaoh aub dwisiou) t‘or 2

years @ Rs. 30 p.m. 6,480
2 Poona (1 for Ass. Geologist, 1 for soil Physioist) for l year
@ Rs. 30 p.m. . A . 720
4 Peons for Officers (one for Ex. Engr, and 1 eaoh for
8.D.0’) for 2 years @ Rs. 30 p.m. . g . 2,880
6 Chowkidars @ Rs. 30 p.m, for 2 years . 5 . 4,320
1 Daftri @ Rs, 35 p.m, for 2 years . . ’ . 840
8 Dak Runners @ Rs. 30 p.m. for 2 years . . . 4,320
12 Khallasies @ Rs. 30 p.m, for 2 years. . . . 8,640
11 Gauge-readers @ Rs. 30 p.m. for 2 years . .. ., 7,920
1 Laboratory Attendant @ Rs. 40 p.m, for 1} years X 720
2 Clerks for Asstt. Geologist and Soil Physlcnst for one
year @ Rs. 40 p.m, . . . 260
8 Clerks special pay for handlmg cash for 2 yea.rs
@ Res. 20 p.m. . . 1,440 -
_ Geologist staff for one year . . . . . . 2,000
1,41,440 1,41,440
(c) Dearness allowanoce for offlcers . . . . . 8,000
(d) Dearness allowance for establishment . . . . 24,000
(¢) Travelling allowanoce for officers —
Exeoutive Engineer (2 years) . . . . . 7,200
Asstt, Engineers (2 years) . . . . . 8,600
Asstt. Geologlst. (1 yea.r) . . . . . . 1,800
Soil Physicist (1 year) . . . . . . 1,800
’ 19,400 19,400
(f) Travelling allowance for establishment—
Overseers (2 years) . . . . . . . 21,600
Other Staff (2 years). . . . . . v 10,000

Geologists, Staff (1 year) . . . . . . 1,400
33,000 33,000
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Details— Contd.

8. No. Item Estimated cost  Total
(9) Establishment Contingencies-—
Rent for divisional and Sub-Divisional offices for 2 years 7,000 -
Rent for Soil Physicist’s office for 1 year . . . 1,600
Rent f%r Aasstt. Geologist’s office for 1 year . . . 1,500
Rent for Laboratory for 1§ years . . - . . 2,300
12,300 12,300 2,84,880
13. Toors AND PraNT—
(a) Scientific instruments and drawmg materials—
5 No. Levelling instruments with stand @ Rs, 700 each . . . . 3,600
1 No. Theodolite with stand @ Rs 1,000 each . . . 1,000
5 No. Prismatic compasses with stand @ Rs. 160 eaoh . . . 800
5 No. Planetables with stand @ Rs. 100 each . . . . . 800
14 No. L-velling staves @ Rs. 40 each . . . . 6560
4 No. Scale boxes complete with scales and offsets @ Rs. 15 eaoh . . 60
2 No. Planimeters @ Rs. 200 each . . . . . 400
20 No. Tapes metallic 100 feet @ Rs. 30 each . . . . 600
20 No. Tapes metallic 60 ft. @ Rs. 20/- each . . . . . 400
2 No. Instrument drawing boxes 1st size @ Rs. 300 ea,ch . 600
4 No. Instrument drawing boxes 2nd size @ Ra. 200 each . . . 800
6 No. Instrument drawing boxes 3rd size @ Rs, 100 each . . 600
2 No. parallel rulers @ Rs. 40 each i ¢ 3 % . . . 80
Set squares of sizes L. 8. . 3 . = : . . . 100
7 No. Drawing boards @' Rs. 30 etwh . . ! . . . 210
7 No. T. Squares @ Rs. 10 each . 70
18 No, Measuring Chains 100 feet long with arrows @ Rs. 40 eaoh . . 720
8 No. Measuring chains 66 feet long with arrows @ Rs. 80 each . . 180
2 No. French curve boxes @ Rs. 30 each i : d . . . 80
2 No. Straight edges brass @ Rs. 30 each $ 3 . . . 60
5 No. Rulers 2 foet fourfold @ Re. 8 each = . . . . . 40
1 Slide rule @ Rs. 200 each . . . . . . . 200
5 Colour boxes complete @ Rs. 50 each . PO . . . 280
12 No. China slabs for colours @ Rs. 3each . . o+ . . . 36°
2 No. Steel tapes @ Rs. 100 each . . o . . . 200
1 No. Apparatus for printing plans . . . . . . . 800"
2 No. proportional compasses @Rs. 30 each e e e a0
2 No. Glasses magnifying @ Rs. 40 each . . . . . . 80
18 No. Poles surveying @ Rs. 15 each | . . B . . . 2170
24 No. Ranging rods @ Rs. 5 each . e e e e e 120"
18 No. Umbrellas flold @ Rs. 50 each . . . . . . 800
12 No. Chronographs @ Rs. 80 each . . . . . . . 1,080
1 Camera @ Ra, 400 each . . . . . . . . » 400
4 Binoculars @ Rs. 200 each . . . . . . . . 800
16,038 16,086
(b) Plants and Muochinery— .
1 G.M.C, Truck @ Ras. 10,000 each . . . . » . . 10.000
4 Weapon oatriers @ Rs, 7,000 sach . . . . . . . 28,000
0 Jeeps with trailers @ Rs. 6,000 each . . . . . . . 36,000
14,000 14,000
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Details—Contd.
8. No. Item Estimated cost Total
(0) Tools—
6 No. Augers with extension pieces @ Rs. 100 each , . . . . 600
6 No. axes carpenters @ Rs. 15 each . . . . . ' . 80
12 No. hammers of sizes @ Rs. 5 each . . . . N . . 80
24 No, G. L. Buckets @ Rs. 4 each . . . . . . . 96
24 No. axes country @ Rs. 8 each . . . . . . . 192
12 No. hammers stone breaking @ Rs. 2 each . . B . . . - 24,
Pegs iron and nails L.S. . . . . . R . . . ) 100
24 No. Pick axes @ Rs. 6 each . . . . . . ] . 120
12 No. Plumbs brass @ Rs. 3 each - . . . . . . . 36
6 No. Saws Hand @ Rs. 8 each . . . . . . . . 48
1 No. stoncil plate figures @ Rs. 25 each . . . . . . 25
1 No. stencil plate letters @ Rs. 30 each . . . P . 30
24 No. Fire buckets @ Rs. 4 each - . . . . . . . 96
4 No. Iron safes @ Rs. 400 each . . . . . . R . 1,800
3,117 3,117
(d) Camp equipment—
12 No. chairs folding with arms @ Rs. 16 eachd A ‘ . . . 102
24 No. tables camp folding @ Rs. 35 each . ; . . . . 840
12 No. Cotton durries @ Rs. 80 each 3 R - D R . . 960
16 No. Yakdans (record boxes) @ Rs. 40 each 3 b . . . 640
1 No. Swiss cottage double fly tent 14’ x 14’ @ Rs. 1,200 ' . . 1,200
6 No. Swiss cottage doublo fly tents 12’ x 12/ @ Ras. 1,000 . . . 6,000
20 No. double fiy tents 10’ x 10" @ Rx. 700 each . i . . v 14,000
20 No. tent double fly 8'x 8’ @ Rs. 500 each r . . . . 10,000
12 No. sorvants tents @ Rs. 600 each . . A . . . . 7,200
12 No. shoulduaries @ Rs. 600 each . . : o e e e . 7,200
6 No. necessary tents @ Rs. 150 each I | . .. . . 900
7 Bath Boards wooden @ Rs. 5 each . . . . . . . 35
7 Wash hand basins @ Rs. 4 each . . . . ' . . 28
7 Jugs @ Rs. 4 each . . 0 . 0 . . . . 28
6 Cots folding @ Rs. 50 each . . . . . . . . 300
86 Country charpoys @ Rs. 9 each . . . . . . 334
4 Lamps petromax @ Rs. 50 each . . . . . . . 200
24 Hurricane lanterns @ Rs. 5 each . B . . . . . 120
7 Buckets G.I. @ Rs. 6 each . . . . . . . . 35
4 Bozes for petromax lanterns @ Ras. 5 each . . . . . 20
_ 50,222 80,222
(e} Office furniture— ,
7 No. tables for officers. @ Rg. 125each . , , , , . , 87
* 20 No. tables with two drawers, handles and locks @ Rs. 60 eac . . 1,200
4 No. tables camp folding for clerks @ Rs. 35 each . . . . 140
48 No. Office cane chairs @ Ras. 15 each . . . . . . . 720
6 No. easy cane chairs @ Rs. 80 each . ‘ . . . 180
16 No. Cupboards with shelves & Locks @ Rs. 100 . ‘ . . . 1,800
26 No. record stands with shelver @ Rs. 36 each . . . . . 910

& Nos. Yakdans or boxes @ Rs. 40 each . . . . . . 200
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Details—Contd.
8. No. ' Item Estimated oost Total
7 No. Benches for peons @ Ra. 25 each . . . . . . 178 .
12 No, Teapoys @ Ra. 15 each . . . . . . . . 180
20 No. Hurricane lanterns @ Rs. 5 each . . . . 100
4 No. cupboards with six drawers 8° high each, 3’ wide 4' long und [ high
for plans @ Res. 128 each . . . . . . 8500
12 No. Buckots G. I. @ Rs. 5 each o e e e e e 60
14 No, bagkets waate paper @ Ra. 3 each . . . . . . 42
16 No. call bells @ Ra. 4 each . . . . . . . . 64
12 No. stools wooden @ Rs. 6 each . . . . . . . 72
1 No. Typewriter portable @ Rs. 300 . . . . . . . 300
& No. typewriters Remington rand @ Re. 450each . . . . . 2,250
5 Nos. acales with weights 1 to 20 tolas @ Rs. 30 each . . . . 150
12 Nos. cash and stamps boxes steel @ Rs. 20each . . . . 240
& pigeon holes for despatch clerks @ Rs. 60 each . . . . . 250
Miscellaneous petty 1tems such as pen -knives, soisgors, locka, inkstands, liveries
of peons, ete. . . . . . . . . 1,500
11,708 11,708
(NR &C.of T.&P— . + + & o o o o o 8,000 8,000
ARSTRACT—
8cientific instruments and Drawing materials . . . . . . 16,036
Plants and Machinery . . . . . - . . . e 74,000
Tools . . 0 . . ] . . . . . . . 8,117
Camp equipage . . . . ° . . . . . 50,222
Office furniture . . . . . 0 0 . . . . 11,708
R. & C. of T. & P. . . . . . . . . . . 8,000
TozAL . 1,68,083 1,083,083

14. Contingenoies and sundrios . . . . . . . . . 69,767 69,767




ds-

YEARLY DISTRIBUTION OF THR AMOUNT OF THE OVERALL ESTIMATE FOR SABARMATI INVRSTIGATIONS

Serial Estimated Probable Expenditure
No. Item amount 1948-49 1949-60 1960-51
6 months
Ra, Ras. Rs, Ras.
1 8urveys through the Survey of Lndm staff undor the
) direction of C.W. L.N . . . 5,86,500 42,000 8,22,500 2,22,000
2 Other river and land surveys to bo oarried out by '
C.W.L.N.C. stafl, . . . . . . 48,500 6,000 28,500 1,400
8 BSoil Surveys . . . . . . . . 17,000 ‘e 17,000 .o
4 Temporary Buildings |j . . . . . . 10,000 5,000 5,000 .
6 Discharge and 8ilt Observations} . . . . , 69,310 17,000 34,310 18,000
6 Moeteorological Surveys N . . . . . 2,000 1,000 600 400
7 Geologioal investizations and Mineral surveys . . 1,87,960 25,000 1,62,960 .o
8 Communications . e . . . . N 15,000 10,000 5,000
9 8pecial T. & P. for Laboratory, Apparatus for soil S8urveys 11,000 11,000 . .
10 Electric load and property surveys . . . . 18,000 .o 15,000 .e
11 Working of motor vehicles . . . . . . 30,000 1,600 15,000 7,500
12 Establishment . . . . . . ) 2,84,880 70,000 1,44,880 70,000
13 T.&P, . . . . . . p . . 1,683,083 40,000 1,183,083 10,000
14 Contingencies and Sundries . . . - . . 69,767 15,500 36,167 18,100
TaTAL . ] 3 . 15,10,000 2,560,000 9,00,000 3,680,000

(8d) M.D. MiTHAL,
Dif'edor, Irrigation and Waterways.
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EsTMATE POR PRELIMINARY SURVEYS AND INVESTIGATIONS IN CONNEOTION WITH ProJEOCTS
POR MULTIPURPOSE DEVELOPMENT OF THE SABARMATI BASIN PREPARED IN ACCORD ANCE
WITH THE INSTRUOTIONS OF THE AD-HOC COMMITTEX

ABSTRACT
I. WORKS
1. Dams and Appurtenant works—
A. preliminary Expenses . . . . . . . . . . . . 75,120
K. Buildings . . . . . . . . . . . . . . . 10,000
2, Main Canal and Branches . . . . . . . . . . . . 1,44,900
8, Discharge and 8ilt Observations . . . . . . . . . . . . 33,400
4. Meteorological Observations . .. S . . . . . . . 2,000
5. Mineral Surveys . . . . . . . . . . ' . . . 5,000
8. Burveys for Piaciculture . . . . . . . . . . . 1,000
7. Malaria Surveys . . A . . . . . . . . . . 2,000
8, Eloctrical Load SBurveys . . . . . . . . . . . . 10,000
9. Economioc and Property S8urveys . . . . . . . . . . . . 5,000
10. Communications . . . . . . . . . . . . . . 10,000
11. 8pocial Tools and Plant . . . . . . . . . . . . . 71,000
. 3,689,420
29, contingencies . . N . . . . . . . . . 7,388
Total Works . 3,76,808
II, TOOLS AND PLANT
Tools and Plant . . . . o % c < . . . . . . 1,41,000
29, contingencies . = L . . . . . . . 2,820
- 1,48,830
I11. ESTABLISHMENT . . . . ; ¥ % . . . . . . 2,66,210
GraNp ToraL . 7.86,838

Say . 7,87,000

(Sd.) M. D. MrTHAL,
Director, Irrigation and W aterways,
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DETAILS
I. WORKS—~
Dams and Appurtenant Works
A. Preliminery Expenses

1, Survey of the reservoir basins by Air photogrsphy and ground survey and plotting contours at

10 ft.—5f%. intervals on a scale of 4°=1 Mile,
40 square miles @ 375/per sq. Mile. . - . . . . . .

2. Survey of the dam sites and weir sites by air photography and ground gurveys and plotting on scale

of 32=1 Mile,
1280 acres @ 4-0 per acre . . . . . . . . . . .
3. Rapid 2 map of Dharoi dam site . . . . .

4, Geological Investigation for foundations of the de.m pites and weir sltes and of the regervoir baaxns

. by boring, core drilling, meking drifts and tunnelling, ete. including testing.

46 holes each of 50~—2300 R. ft. @ 20/- per R, ft., . . . . . .
5. Boil analysis and burrow surveys for earthen dams including testmg . . . . .
6. Model experiments by the Indian Waterways Station Poona . . . .

K. Buildings

Temporary Buildings . . . . . . . . . . e . .
II, Main Cansals and Branches
(a) Burveys of the commanded area for alignment of canals

1,20,000 acres @ 1-2-0 per acre . . . . . . . . . . .
(b) Migcellaneous Surveys . . . 3 : A a . . . .
(c¢) Longitudinal Section of the river and its tnbutarxes thh cross sections 100 miles @ 25/

per mile. . . . . . . . .

(d) Boil Surveys, L.B., . . . ‘ . - 5 . . . . . .

ITI, Discharge and Silt observations (Period October 1948 to May 1950=20 months). One boatman

and four khallagies at each discharge site, cost of ropes, discharge rods, floats, gauges, silt samplers

and laboratory equipment.
4 sites at Rs. 5,000/- per site per year for 20 months. . 4

1V. Meteorological observations, raingauges, temperature, humidity and wind velocity observations

V. Mineral Surveys . . . . . : . . . . . . .
VI. Surveys for Pisciculture . . . . . . . . . ' ' . .
VII. Malaria Surveys . . . . . . . . . . . . .
VII1. Electrical Load Surveys . . . . . . . . . . .

IX, Economic and Property surveys . . . . . . , . . .
X. Communications . . . . . . . . . . . . .
X1, Special Tools and Plant, 1 Diamond drill complete with accessories @ Rs. 60,000 each .

Testing apparatus and laboratory equnpment for compreasxve strength of rocks, ophmum mo»sture

content, consolidation, ete, . .
29/, contingencies . . . . . . . . .
Total work
II. TOOLS AND PLANT
1, Motor vehicles for survey parties. 7 vehicles @ 7000/- each . .
2. Working-expenses for 15 months . . . . . . . . . . .

3, Scieptific instruments and drawing materiale . . . . . . . .

15,000

5,120
2,000

46,000
6,000
2,000

75,120

10,000

1,356,000
5,000

2,500
2,400
1,44,800

33,400
2,000
5,000
1,000
2,000

10,000
5,000

10,000

60,000

11,000
71,000

8,69,420
T 1,388

3,76,808

49,000
22,000
80,000



4. Ordinary Tools and Plant . . . . .

5. Camp equipage . . . . .

6, Office Furniture . . . . . . .

7. R &EC.of T. & P, . . . . .
29, contingenocies . . .

Total Tools and Plant

ITTI. ESTABLISHMENT—

1. Poy of Officers—
Executive Engineer 1 No. @ 875/- p. m. for 15 months
Assistant Engineers 8 No. @ 860/- p.m. for 156 months
Asatt. Goologist 1 No. @ 600/: p.m. for 6 months .
Drill Foreman 1 No, @ 1000/- p.m. for 6 months

2. Pay of Eatablishment—

Accountant 1 No. @ 200/- p.m. for 15 months .
Head Clerk 1 No. @ 180/- p.m. for 15 months .
8enior Clerk 8 Nos. @ 150/- p.m. for 15 months
Storekeeper 1 No. @ 150/- p.m, for 16 months
Senior Drafteman 1 No. @ 200/- p.m. for 15 months
Junior Clerka 7 Nos. @ 93/- p.m. for 15 months
Junior Draftsman 1 No, @ 143/- p.m. for 15 months
Tracers 2 Nos. @ 104/- p.m. for 15 months 3
8ub-Assistant Surgeon @ 170/- p.m. for 15 months .
Compounder 1 No. @ 50/- p.m. for.15 months
Overseers 12 Nos. @ 240/- p.m. for 16 months
Research Asaistant 1 No, @ 240/- p.m. for 15 months
Leboratory Asstt. 1 No. @ 280/- p.m. for 15 months
8ilt Analyst 1 No. @ 200/- p.m. for 15 months
Asstt. 8ilt Analyst 1 No. @ 98/- p.m. for 15 months
Gauge readers 5 Nos. @ 70,- p.m. for 15 montha
Senior Observers 4 Nos. @ 90/- p.m. for 156 months .
Daffadars 4 Nos. @ 33/- p.m. for 15 months
Barkandazes 5 Nos. @ 33/- p.m. for 18 months
Peons 13 Nos. @ 338/- p.m. for 15 months

Khallasies for overseers 12 Nos. @ 33/- p.m. for 15 mont,ha

Laboratory Khallasies 3 Nos. @ 33/- p.m. for 15 months
Chowkidars 5 Nos. @ 33/- p.m. for 15 months

Dak Runners 5 Nos. @ 33/- p.m. for 15 months

Perro printer | No, @ 60/- p.m. for 15 montha

Daftri 1 No. @ 33/- p.m. for 15 months

8pecial pay for 3 Clerks for handling cash for 15 montha @ 20/ p.m.

8. Dearnees Allowance for Officers for 15 months .
4. Dearness Allowance for establishment for 156 months .
5. Travelling allowance for officers for 15 months

6. Travelling allowanoe for establishment for 15 months

7. Establishments contingencies (for 15 months).

Total Establishment

15M.0f 1. & P.

. 5,000
. 15,000
. 15,000
. 5,000

1,41,000
. 2,820

. 1,43,820

. 18,125
.. 25,200
. 3,000

8,000

47,325

3,000
2,700
6,750
2,250
3,000
9,765
2,145
3,120
2,550

750

48,200
3,600
3,450
3,000
1,395
5,250
5,400
1,980
2,475
6,435
5,040
1,485
2,475
2,475

800
493
800

1,26,885

. 7,000
38,000

20,000

15,000

12,000

2,66,210
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TOOLS AND PLANT

1. Plant and Machinery

Motor vehicles 7 No. @ 7,000/- each . . . . . .
Working oxpenses for 156 months . . .

2. Scientific instrument and Drawing materials.
Levels 12 Nos. @ 850/- each . . . . . .
Folding footrules 12 Nos. @ 7/- each
Plotting soales 12 Nos. @ 80/- each . . .
8et 8quares transparont 8” (¢5° and 60°), 12 pairs @ 15/ per pair
1st quality Drawing Instrument box 1 No. @ 160/- each .
2nd quality Drawing instrument boxes 12 Nos. @ 62/8/ each .
Frenoh ocurve set 1 No. @ 380/- each . . . . .
Parallel rulers § Nos. @ 60/- each
Burvey Umbrellas 4 Noa. @ 62/8 each

Theodolite 1 No. @ 2,800/- each . . . . .
Levelling Stavea 16 pairs @ 150/- per pair . . . . .
One hundred feet ohains 16 Nos. @ 40/- each . . . . .
100 feet Metallic Tapea 20 Nos. @ 30/- each . . . .

80 feet Metallic Tapes 20 Nos. @ 24/- each . . . . .
Plane-table with stand 5 Nos. @ 100/- each

Prismatic compasses 44" dia. 4 Nos. @ 310 each . : s : .
Ranging Rods 72 Nos. @ 85/- eash . . 3 ; z
Large size stanley planimeter 1 No. @ 400/- oaoh X - 2 .
8mall size planimeter 1 No. @ 250/- each ) : 3 | .
Btop watches 8§ Nos. @ 100/- each i 3 A

Steel tapes 2 Nos. @ 70/- each . 4 g 3 .
Drawing boards with T. Square 7 Nos. @ 50/ ea.ch A . .
10 inch Slide rule 1 No. @ 50/- each . . . i 1 .
Clinometers 2 Nos. @ 150/- each . . P

6 inch celluloid semicircular protractors 4 Nos. @ 5/- oach

Abney levels in cage with stand 2 Nos. @ 360/- each - . .
36 inch straight edge 1 No, @ 72/- each . . v A
Proportional compasses 2 Moa. @ 30/- each .

Current meters 4 Mos. @ 1,000/- each . . . . . .
Magnifying glasses 5 Nos. @ 16/- each . . .

Blue print apparatus 1 No. @ 600/- each . .

Camera 1 No. @ 300/- cach . . . . .

Prismatic binoculars 2 Nos. @ 2560/- each

66 feet measuring chains 5 Nos. @ 30/- each
Colour boxes complete 3 Nos. @ 50/ each
China 8labs for colours 12 Nos. @ 2/- each

8. Ordinary Tools and Plant

Augers 20 Nos. @ 100/- each . . . . . .
Carpenters axes 6 Noa. @ 20/- each . .
Country axea 20 Nos. @ 8/- each . . . . . .
G. L. Buckets 24 Nos. @ 4/- each . . . . . .
Harmmers of size 24 Noa. @ 8/- each . . . . . .

Stone breaking hammers 12 Nos. @ 3/- each . . . .

Total

49,000
22,000

71,000

10,200
84
360
180
160
780
30
300
250
2,800
2,400
640
600
480
500
1,240
360
400
250
500
140
850
50
300

720

30,000

2,000
120



Copper ghadas for water 10 Nos. @ 15/- sach

. . . . . . . . 150
Iron pegs and nails L. 8, . . . . . . . . . . . 100
Pick axes 48 Nos. @ 6/- each . . . . . . . . . . . .. 288
Brass Plumbs 24 Nos. @ 8/- each . . . . . . . . . . . . 72
Hand Saws 12 Nos. @ 8/- each . . . . . . . . . . . . 96
Stencil plate figures 1 No. @ 29/- each . . . . . . . 29
Stenoil plate letters 1 No. @ 30/- each . . . . 30
Fire buckets 48 No. @ 8/- each . . . . . . 384
Nail extractors 8 No. @ 10/8/- each . . . . . 63
Phahorahs 48 No. 10/- each 480
Crowbars 24 No. @& 25/- each . . . . . . . . . . . 600
Bundries . . . . . . . . . . . . . . . . 72

Total . . 5,000

4. Jamp Equipage

Chairs folding 16 No. @ 12 each . . . 192

Tables camp folding 16 No. @ 30/- each

. 480
S8wies cottage double fly tent 1 No. 12’x 12’ @ 1 000/ ewh . . 1,000
Double fly tents 10 No. 10° x 10’ @ 700 each . . . . . . . 7,000
8houldaries 12 No. @ 500/- each . . . . . . . . . . 6,000
Necessary tent 1 No. @ 100/- each . . . . . . . . 100
Country charpoys 24 No. @ 8/- each . 192
Sundries . . g 36

15,000

5. Office Furniture

Officor’s Writing tables 1 No. @ 170/- each L . . . . . . . 170
Writing tables 5* x 3’ x 2§’ *with oil cloth 8 No. @ 125/- each . . . 750

Writing table with 2 drawers 25 No. @ 100/- each . . . . . . 2,500
Office chairs 80 No. @ 20/- each . . 3 - J A . . . . . .

1,000
Eagy chairs 6 No. @ 38/- each ) . . . . . . 210
Cupboards 6’ x4 x 14" 18 No. @ 125/- oach . . . . . 2,000
Rocord stands 4’ X 34’ X 14" 16 No. @ 40/- each . . . . . . . . . . 640
8teel trunks 18 No. @ 25/- each . . . . . . . . . . . . 400
Cupboard 4’x3’x 1§’ 16 No. @ 60/- each . . . . . . . . . . 960
Boenches with backs 5’'x 15°x 18° 7 No. @ 30/- oach . . . . . . . 21
Steel stamp boxes 6 No. @ 10/- each . . . . . . €
Cotton floor carpets 8§ No. @ 100/- each . . . . . . . .

Teapoys 18 No. @ 20/ each . . . .

Cupboards 4’ X 3’ X 8’ with 8 drawers each 8 hxgh for plms 6 No.@ 150 eaoh . . .

Waate paper baskets 14 No. @ 2/- oach . . . . . .

Call Bells 12 No. @ 4/- each . . . . . . . . . .

Peon belts 13 No. @ /- each . . . . . . . . . . . .

High Chairs for tracers 2 No. @ 20/- each . . . . . . . . . .
Chamber pot 1 No. @ 5/- each . . . . . . . &

Looks 36 No. @ 8/- each . . . . . . . . . . . . . . 108
Brass pad locks 8 Nos. @ 18/- each . . . .

. . . . . . . . 120
Pigeon holes for despatch olerka 8§ No. @ 25 each . . . . . . . . 125
Scales and woights 5 No. @ 20/- each . . . . . . . . . . . 100
8teel cash boxes 5 No. @ 25/ each . . . . . . . . . . . . 126
Porsable typewriter 1 No. @ 300/- each . . . . . . . . . . 800
Standard typewriter 1 No. @ 430/- cach

. . . . . . . . . . 460



Hurricane Lanterns 24 No. @ 6/~each = . * . * . . . . . . . . 120
Table Lamps 10 No. @ 26/- each . - . e T e e T . . . ) 250
Cyoles 2 No. @ 235/-each . . e e . . . . . . 450
Safos 4 No. @ 400/-cach . . . . . e . . . . . . 1,600
Stools wooden 12 No. @ 6/- each . . : . . . . . 73
Sundries . . . . . . . . . . . . . . 374
Total . . 18,000

6, R.&(Lof T. & P, . . . . . . 5,000



16

Yearly distrsbution of the amount of ths foregoing estimate

Year Year
1948-49 1949-50
I. WORKS
(s) Prelsminary Expenses
1. 8Burvey of reservoir basin . . . . . . . . . 7,600 7,600
2. Survey of Dam Bite . . . . . . . . . . . 5,120 .
3. Rapid 2” map of Dharoi dam gite . = . . . . . . . . 2,000 .
4. Goological investigations . . . . . . . . . : .. 46,000
5. Soil analysis eto. . . . . . . . . . . . 5,000 o
6. Model Experiments . . . . . . . . . . . .. 2,000
($7) Buildinga
Temporary Buildings . . . . . . . . . . . 10,000
(¢is) Main Canals and Branches 2
1. Survey of the commanded area . . . . R . . . . 87,600 67,600
2. Miscellaneous Surveys . . . . . . . . . . . .. 5,000
3. Longituiinal Section of the river . . . . . . . . . 2,600 ..
4. Soil Surveys . . . . . . . . . N 2,400 .
(sv) Diacharge and silt obaervatwn . . . . . . . . . 20,000 13,400
(v) Meteorological Observations . . . . . . . . . 2,000 B
(vs) Mineral Surveys . . . . . . . . . . . 5,000 ..
(véi) Surveys for piacisulture . . i ” B . . . . . 1,000
(vsss) Malaria Surveys . . . . 3 £ . . . . . 2,000 ..
(sx) Electric Load Surveys . . . . 3 ; g - . . . .o 10,000
(3) Koanomic and property Surveys . . i 4 3 4 . . . 2,500 -2,600
(z¢) Communications . . . . X L 3 . . . . 10,000 ve
(x68) Speotal Tools and plant . 3 1 . . . . .. 60,000
(zi4s) Testing Apparatus and laboratory eqmpmem 3 d . . . . 11,000 .
Contingencies . . . . J . 1 . . . . 2,555 4,995
1,57,075 2.19,895
II. TOOLS AND PLANT
Tcols and Plant . . . . 5 . % . . . . 1,43,820 ..
-1II. ESTABLISHMENT . . . . . . . e . . . 1,383,108 1,33,108
, GraxD Totax . . . 4,34,000 ‘8,563,000

(8d.) M. D. MrrrAL,
Dyirector Irrigation and W aterways
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APPENDIX V11

C. P. AND BasTar PROJECTS

Central Provinces and Berar together with Bastar State which has recently merged into this province
are one of the richest provinces of India in minerals. There are vast deposits of coal, bauxite, iron, copper,
manganese, limestone ete. ete. The quality of coal found, however, is rather inferior and on that account
practically no industrial use of the mineral wealth of the tract has so far been attempted. Surveys for
the prurpose of utilising the water resources of the area were undertaken about thirty years ago but the
results were surprisingly disappointing. 1n the main it was brought outfthat in spite of the copious rainfall
over the entire area the resources could not be utilised to produce cheap power or cater for much irrigation !
At the request of the C. P. Government & fresh survey was undertaken by the CWINC and it was discovered
that potential for power exceeded one million kW. and water could also be made available for perennial
irrigation of nearly a million acres of cultivated and cultivable land.

In Bastar State at the request of the State Ministry a similar survey was carried out. This State has
about the richest iron ore deposits concentrated in two small areas one on either side of the river Indravati.
The percentage of iron in the ores is believed to be from 68 to 70. Potential of power on the Indravati
river was found to be nearly 3,00,000 kW. continuous. The plateau of Jugdalpore was similarly
discovered to be in a very undeveloped state, only a small portion being utilised for cultivation while
actually cultivation could be extended over a much larger level and fertile area.

The possibilities of development were discussed with the Government of C. P & Berar and their tech-
nical officers and at a conference held in April, 1947 it was decided to select 8 projects besides those on the
Narbada and Tapti for investigations with a view to prepare the detailed development estimates. C. P.
Government also desired that the work of investigations should be done by the CWINC. 'The sites se-
lected for investigations are given in the accompanying list in which other details of the projects are also
shown. Similarly the projects for Bastar State have also to be investigated by CWINC. Details of the
projects in that area are also shown in the list. The estimate amounting to Rs. 71,17,140 has been prepared
to cover the cost of necessary work involved in the surveys and investigations. Tt is proposed to set
up a Circle with three divisions and requisite number of sub-divisions, subordinate and ministerial staff
to man the work of investigations. As in other programmes of investigations, survey works of dam sites,
reservoir areas, areas to be commanded for irrigation will be completed through the agency of the Survey
of India Department. Hydrological surveys and Geological surveys will be done in close co-operation with
the Indian Meteorological Department and Geological Survey of India respectively. Provision has also
been made for surveys for malaria control, fish cluture, navigation, soil-conservation etc. Provision for
the acquistion of necessary plant for geological and hydrological and other surveys has been adequately
made. The work is estimated to take four years to complete. The principal feature of the 12 projects
8 in C. P. and Berar and 4 in Bastar state are shown in accompanying statement.

Index map showing dam sites ete. is enclosed.

K. M. BraTIA,
Project Officer,
C. W. I. N. C
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C. P. & BASTAR PROJECTS

Overall estimate for the preliminary surveys and investigations on 12 projects sn the Central Provinces and
Bastar State. (4 in upper Mahanadi basin, 4 in middle Godavari basin, and 4 in Bastar State).

ABSTRACT
1. WORKS
Re.
1. Dame and Appurtenans Works
(A) Proliminary Expenses . . . . , . . . . 6,80,000
(K) Buildings . . . . . . . ... 1,50,000
2. Main canals and branches . . . . . . . . . . . 10,860,000
8. Discharge observasiona . . . . . . . 3,10,000
4. B8ilt Obestvations . . . 1,837,200
5. Property Burveys . 28,800
6. Meteorologiocal Surveys . . . . . . . . . . . . 1,08,720
7. Gaologica‘l Burveys . . . . . . . . . . . . . . 19,61,040
8. Communibations . . . . . . . . . . . . . . 1,560,000
© 45,85,760
29 Contingonoivs . . 92,000
Torar WORKS . . . 46,717,760
II. TOOL8 AND PLANT . . . . 3 x . L . . . . . 4,46,000
III, ESTABLISHMENT . . . . . 3 f 3 . . . . . . .. 19,93,380
TorAL . . . . 71,17,140
Distribution— ‘
1/8 debitable to upper Mahanadi basin . I L p . . . . . 23,72.380
1/3 debitable to middle Godavari bagin . E 5 ; . . . . . . . 23,72,380
1/3 dobitable to Bastar Stato projeota . h s 3 . . . . . . . 28,72,380
Allotment requsred
lat year 2nd year 3rd year 4th year
16,562,000 20,65,000 17,00,000 17,00,000
DEFAILS '
I. WORKS
1. Dam and. Appurtenans Works
(A) Preliminary ezpenses.
(a) 1Surceya so be earried out by Survey of India.
Reservosr Surveys —
Pairi . .o . . . . . . . . . 75 eq. miles
Jonk . . . . . . . . . . . 78 do.
Hasado . . . . . . . . . . - 26 do.
Mahanadi . . . . . . . . . . 44 do.
Bhopalapatnam . . . . . . . . . 241 do,
S8abari . . . .. . . . . . . 100 do.
Chitrakot and Bar.sur . . . . - 300 do.
Ponch . 25 do.
Wainganga . . . . . . . . . . . 26 do.
Pongangs . S . . . . . . . . 55 do.
Wardha . . . . . . . . . . . . 38 do.

1,007 do.
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Re,

1,007 aq. miles @ 375/- per oq. mile . o . . . . « 3,580,000

Surveys to be carried out by O.W.1.N.O, :
Longitudinal Sections and other miscell surv ike canal ali surv
reservior, surveys, piscioulture, atoc. racons 7 liko ! sligoment o7, special

12 sites @ 25,000/- per site . . . . . . . 3,00,000
. . . o, .
6,80,000

(K) Buildings—
Temporary buildings—Lump Sum , '
2. Main canals and branches
8urvey of irrigation area,
18,175,000 acres @-/9/~ per ucre | . . . . . . . . . . 10,60,000
3. Discharge abservations (No. of gites—12) (one at each projoct site)
Ezpenditure per sits

o e . . . . . . 1,80,000

2

(non-recurring)
1 current meter @ 1,200/- . . . . . . . . . . . 1,200
1 large boat @1,000/- . . . o . . . ’ . . . 1,000
1 smalil boat @ 500/- . . . . . . . . . . . . 500
1 set velocity rods @ 200/ - . . . . . . ' . . . . 200
1 set sounding rods @ 100/- . . . . . . . . . . . 100
Ropes, etc. . . . . . . . . . . . . . . 600
Chronometers . . . . . . . . . . . . . 200
Rack & pinion arrangement . . . . - . . . e . . 200
Anchors . . . . : 3 5 . . . . . . . 1,000
(b) Recurring . . . . : ;- ¥ 3 . . . . . 8,000
1 gaugo reader @ 75/ for 4 years . . . . . . . . . 3,600
1 Boatman @ 60/- p.m., for 4 years A 5 ) . . . . . . ‘ 2,880
6 Khalasies @ 50/- for 4 yoars . . . . . . . . . . 14,400
20,880
Total for ono gite . . y . . N . N . 25,880
Total for 12ites . . . . . .. 3,10,000
4. Sslt observations
(§) Equipmeont non-recurring @ 1,000/- per site , . . . . . . 12,000
(%) 12 silt observers @ 100/- for 4 years . . - . . . . . 57,600
(s48) 16 Khalaaies for 4 years @ 50/- p.m. . . . . . . . . . 57,600
(iv) Miscellaneous on carriage and transport . . . . . . . . 10,000
1,37,200
8. Property Surveys,—
2 surveyors @ 100/- p.m, for 3 years . . . . . . . . 7,200
12 khalasies @ 50/ p.m. for 3 years . . . c e e . . . 21,800
28,800
8 M:teorological Surpeys.
(a) Equipment non-recurring. )
60 new rain gauges @ 500/- each . . . . . . . . . 30,000
(4) Recurring. . :
2 Meteorological Assistants @ 200/- for 4 years . . . . . . . 19,200
2 Senior observers @ 120/- for 4 years . . . . . o e e 11,520
60 part-time observers @ 16/- for 4 yoars . . . . . . . . ﬂ

Total Meteorologiocal Surveys . . 1,08,720

—

15M.of L &P.
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7. Geolagical Surveys.
(a) Rgquipment non-reourring, :
8 Diamond Drills @ 75,000/ each . . . . . .
Piemoads and asher spares @ 40,000/- par set . . . .
2 calyx drills 5”-6° somplete with equipment and spares . .
" 8 spoois! boats for drills @ 2,000/- each . . . . .
Tosting apparatus . . . . . . . .

(b) Reowrring capendisure,
{3 yoara operations are considerod enough).

1 Geologist @ 800/- p.m. for 8 years . . . . .

$ Assistant Qeologists @ 400/- for 3 yoars . . .

1 Drill foreman @ 1,000/- for 3 years . . . . . .
8 Operators (1 per drill) @ 150/- for 8 years . . . . .

48 helpers (8 per drill) @ 80/- for 8 years . . . .
Fuel and osher expenditure @ 20,000/- p.m. for 30 months .

Total for Goeologioal surveys . . .

' 8 Communioations,
. L\Imp sm - . . .
Total of Works . .

2% Contingencies , . . = 3 . 3 R . .

1L TOOLS AND PLANT—
{a). Camp equipment,
13 ténts 14°x 14’ @ 1,200/- each .
0 tonts 10°x 10° @ B00/- each . .
30 shouldaries @ 600/- each
30 servants tenta @ 500/- each .
ctmp f,urnitum . . . . .

(3} Other tools and plans,

{§) Non-recurring. .
15 8/4 ton weapon carrier trucks @ 7,080/- each.
0 jesps with trailers @ 7,000/- each . .

1%-outboard motor @ 1,000/ each .
48 levelling instruments @ 1,000/- sach . .
48 measuring chains @ 50/- each . .
48-100 ft. tapes @ 30/-each . . .
48-50 ft. tapes @ 20/-08ch . . .
8 Theodolites @ 2,000/- each . .
18 binoculars @ 300/- each . .
20 drawing boards @ 30/- each .
20 plane tables @ 180/-each . . . . ., . . . .
12 Priamatio compasses @ 150/- each . .
4 planimeters @ 8500/- each . . . . . . .
38 drawing instruments boxes 2nd claes @ 200/- each
Soalos with off sets, French curves

Ras.
. 8,00,000
) 3,20,000
50,000
. {16,000
. 1,00,000

10,86,000

. 28,800
. 28,800
. 36,000
. 43,200
1,38,240
6,00,000

8,756,000
19,61,040

. 1,50,000

. 45,885,760
. 92,000

. 46,717,760

. 14,400
. 14,000
. 18,000
. 15,000

. 7,200

78,600

. 1,05,000
. 42,000
. 12,000
. 48,000

. 2,400

1,440

960

. 16,000
. 4,500
. 600
. - 3,000
. 1,800
. 2,000
7,200

1,000

2,46,940
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{#6) Reourring expenditure, Ra.
Repairs and carriage of seientifie instrupsents for ¢ years . . . . . . 50,000
Running expenses for trueks and jeeps for 4 years . . . . . . . . 1,560,000

2,00,000

Total (a) & (b) Tools and Plant . . . 4,468,000

111, ESTABLISHMENT.
{Provision sa for 4 years) .
1 Buperintending Engineer @ 1880/- p.m, . . . . . . . . . . 88,800
3 Executive Engmeete @ 800/- p.m. each , . . . . . . . . . . 1,168,800

8 Assistant Executive Engineers @ 600/- p.m. eoch . ' . . . 1,72;800
6 Aseistant Engineers @ 500/- p.m. each . . . . . . . . . 1,44,000
1 Buperintendent @ 300/- p.m. . . . . . . . . . . 14,400
8 Head Clerks @ 200/- p.m. each . . . . . . . . . . . 28,600
8 Accountants @ 200/- p.m.each . . . . . . . . . . 28,800
1 8tenographer @ 200/- p.m. . . . . . . . . . . . 9,600
18 Upper Division Clerks including 8.D.Cs. @ 100/ p-m.each . . . . . . . 886,600
32 Lower Division Clerks @ 75/- p.m. each . . . . . . . . . . 1,156,000
3 Bteno-typists @ 100/- p.m. each . . . . . . . . . . . . 14,400
1 Flead Draftsman @ 300/-Pa0. .+« o o« o W W e W . 14,400
8 Benjor Draftemen @ 160/- p.m.each . . . . . o . . . . 23,040
8 Draftemen @ 100/- p.m. each . . . . . . . . . . . 38,400
8 Tracers @ 75/- p.m. each . . . . . . . . . . . . . 28,800
48 Overseers @ 150/- p.m. each . . . . . . . . N N . . 8,456,000
3 Bub-Assistant Burgeons @ 150/ p.m.each . . o . . . . . . 21,600
6 Research Asesistants @ )80/0 pam. each . ° . . . . . 0 . . 51,900
6 Labomtory Assistants @ 126/0 p-m. each ) . ® . . . . . . . 38.000
8 Corapounders @ 78/- p.m. each . . . . . . . . . 30,800
8 Ward boys @ 50/- p.m. . . . . . N . . - 7,200
1 Jemadar @ 40/- p.m. . . . . B . . . . . . 1,020
28 peons @ 30/- p.m. . . . . . . . . . . . 40,800
650 Barkendares @ 30/- p.m. B . . . . . . . . . . 73,400
12 Daffadars @ 30/- p.m. . . . . . . 17,300
1 Daftri @ 40/ p.m. . _ . . . . . . 1,920
Torar . . . . 11,08,380
Dearness allowance and incrementa @ 25 9, . E i’ . . . . . . . $,00000
Travelling allowance . . . . . . . . . . . 8,00,000

Establishment contingencies including offiee furniture ; typewnten etc, o . « e . 200,000
Total Establishments . . . . 19,93,880

The 3rd May, 1948 (84:) AL, PRATIA
: Project Officer, OW N0,
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Estimates for preliminary surveys and investigations in connection with projects for mullipurpose developmen t
in C. P. and Bastar State prepared sn accordance with the suggestions of the Ad-Hoo Committee.

ABSTRACT.
I. WORKS—

1. Dams and Appurtenant Works— Rs.
(A) Preliminary expenses . . . . . . . . . . . o . 5,24,000
(K) Buildings . . . . . . . . . . . . . . 1,00,0006
2. Main canals and branohes . . . . . . . . . . . . . 7,859,375
3. Discharge observations . . . . . . . . . . . . o 1,685,280
4. Bilt observations . . . . . . . . . . . - . . 70,600
8. Property Surveys . . . N . . . . . . . . . . 28,800
8. Meteorological surveys . . . . . . . . . . . . . 84,040
7. Geological Burveys . . . B . . . . . . . . . . 16,59,360
8. Communications . . . . . . . . . . . . . . 1,00,000
35,01,456
29, Contingencies . . . . . 70,029

'OTAL WORRS . . . . . 35,71,484

II. TOOLS AND PLANT . . « e . e . . . . . . . . 4,27,380
111. ESTABLISHMENT . . . . . 3 A . . . . . . . . 14,10,376

TorarL . . . 64,090,239 ,
Allocation. .
12 of above debitable to 4 C.P. Prolects on Pairi, Jonk, Hasado and Mahanadi rivers . 27,04,620

1/2 of above debitable to 4 projeots in Bastar State on Sabari and Indravati (3 projeots) nvors . 27,04,620

ALLOTMENT REQUIRED.

Ist yoar  2nd year 3rd year
16 lacs 20-9 lacs 18 lacs

DETAILS

1. WORKS—
1. Dams and Appurtenant Works—
(A) Preliminary expenses—
(a) Surveys to be carried out by the Survey of India.

Reservoir surveys

Pairi . . . . . . . . . - . . . . 15 8q. miles,
Jonk . . . . . . . . v . . . . . 78 do.
Hasado . . . . . . . . . . . . . . 26 do.

Mahanadi . . . . . . o« . . . . - 4 do.
Bhopalapatnam . . . . . . . . . . . . 241 do.

Sabsﬂ . . . . . °* . . . . . - . 100 do.
Chitrakot & Baraaur . . . . . . . . . . 300 do.
{(Approx.)
864 do.
864 sq. miles 375/- per sq. mile . . . Rs. 8,24,000

(b) Surveys to be carried out by C.W.I.N.C.
Longitudinal Sections and other miscellaneous surveys like canal alignment surveys, special resorvoir

sur veys, piscicuiture, ote.
8 wites @ 26,000/- per gite . . . . . . . . 12,00,000

16,24,000



(K) Buildings—
Temporary buildings Lump Sum

2. Main Canals and Branches —
Survey of irrigation aroca.
18,560,000 acres @ -/9/- per acro .

8. Discharge observations—
Number of sites— 8 (one at each dam site)

Ezxpenditure per site
(a) Equspment non-recurring—

1 current meter @ 1200/-
1 large boat @ 1000/-
1 amall boat @ 500/-
1 set velocity rods @ 200/-
°1 set sounding rods @ 100/-
Ropes etc. . .
Chronometers . . . .
Rack and pinion arrangements
Anchors . .

(b) Recurring—
1 gauge reader @ 75/- for 3 years
1 Boatman @ 60/- for 8 years . .
6 Khalasies @ 50/- for 3 years . .
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Total for one site .
For 8 sites .

4. Silt observaiions—
(#) Equipment non-recurring @ 1000/- per site
(¢¢) 8 Bilt observers @ 100/- for 3 years
(¢4¢) 18 khalasies @ 50/- for 3 years
(sv) Miscellanvous on Carriage & Transport

b, Property Surveys—
2 surveyors @ 100/- p.m. for 3 years .
12 Khalasies @ 60/- p.m. for 3 years .

8. Meteorological Surveys—
(a) Equipment non-recurring— _
60 new rain gauges @ 500/- each . . .
(b) Recurreng—
2 Meteorologioal Assistants @ 200/- for 3 years
2 Senior Observers @ 120/- for 3 years . .
50 part-time observers @ 20/- for 8 years .

2,700
2,160
10,800

15,660

20,660
1,856,280

Ras,

1,00,000

7,59,375

1,200
1,000
500
200
100
600
200
200
1,000

5,000

8,000
28,800
28,800

5,000

70,600

7,200
21,600

28,800

25,000

14,400
8,640
36,000

84,040



7. Qeological Surveys—

(a) Egquspment non-recurring—
8 Diamond Drills @ 75,000/- each . . . .
Digmonds and other spaxes @ 40,000/- per set . .
2 Calyx drills 5°-6" complete with equipment and sparea
8 special boats for drills @ 2000/- each . . .
Testing apparatus for rooks and roock material . .

(b) Reeurring expendiiure—

1 Geologist @ 800/- for 2 years . . . . .
2 Assistant Geologists @ 400/- for 2 years . . .
1 Drill Poreman @ 1000/- for 2 years . . . .
8 Oporators (1 per drill) @160/- for 2 years . .

48 helpers (6 per drill) @ 80/- for 2 years . .
Fuel and other expenditure @ 20,000/- p.m. for 20 monthl

Total for Geological surveys . . . . . .

8. Communications
Lump sum . . . . . . . . .

ToraL or Wonks

2 % Contingencies

' Graxp Torar Wonks

.. TOOLS AND PLANT—
(a) Camp equipage—

‘8tents 14'X 14’ @ 1200/-each . . . . . .

20 tents 10’ X 10’ @ 800/- each . . . . .
20 shouldaries @ 600/- each . . . . 2 .
20 servants tents @ 500/- each . . . . .
Camp furniture . . . . . . . .

(b) Other tools and plant—
($) Non-recurring.
15 8/4 ton weapon carrier trucks @ 7,000/- each . .
6 jeeps with trailers @ 7,000/- each , . . . .

8 outboard motors @ 1,000/- each . . . .
32 levelling instruments @ 1,000/- each . . . .
32 measuring chains @ 60/- eash . . . .
32-100 ft. tapes @ 80/- each . . . . .
82-50 ft. tapes @ 20/- each . . . . .
8 Theodolites @ 2,000/- each . . . . .

10 binoculars @ 300/- each . . . . . .
158 drawing boards @ 30/- each . . . . .
15 plane tables @ 150/- each . . o . .
12 Prismatic compasses @ 150/- each . . . .
8 Planimeters @ 500/- each e e e e,
24 drawing instrument boxes 2nd class @ 200/- each .
Scales with offsets, ¥rtnch ourves, eto. . . . .

Rs.

6,00,000
3,20,000
50,000
16,000
1,00,000

10,886,000

16,200
18,200
24,000
28,800
92,160
4,00,000

5,88,360

16,889,380

1,00,000

84,11,815
70,236
84,82,085

D

9,600
16,000
12,000
10,000

4,800

52,400

1,056,000
43,000
8,000
32,000
1,600
960
640
13,000
8,000
450
2,250
1,800
1,500
4,800
600

2,16,600




(46) I ecurring empenditure,

85

Repairs and carriage of scientific instruments for 3.years . . . . . .

Running expenses for trucks and jeeps for 3 years

; Total (a) and (b) Tools and Plant

2 9, Contingencies
Grand Total Tools and Plant

II. ESTABLISHMENT

(Provision for 3 years),

1 Buperintending Engineer @ 1,850/- p.m.

2 Exeoutive Engineers @ 800/- pam.
4 Asstt. Executive Engincers @ 600/- p.m.
4 Asstt. Engineers @ 500/- p.m. each
1 Superintendent ¢g:300/- p.m.

2 Head Clerks @ 200/- p.m. each
2 Accountants @ 200/- p.m. each
1 Stenographer @ 200/- p.m. each

v

. . . . . . -

13 Upper Division clerks inctuding 8.D. Cs. @ 100/ p.m. euch

28 Lower Division clerks @ 78/- p.m. each
2 Bteno-typists @ 100/- p.m. each
1 Head Draftsman @ 300/- p.m.

2 Benior Draftsmen @ 100/- p.m. each

6 Draftemen @ 100/- p.m. each

6 Tracers @ 75/- p.m. each

.

32 Overseers @ 150/- p.m. each

2 Sub-Asstt. Surgeons @ 150/- p.m. each

4 Research Asstt. @ 180/- p.m. each

4 8ilt Analysts @ 180/- p.m. each
4 Laboratory Asstts. @ 125/- p.m. each
2 Compounders @ 75/- p.m. each

2 Ward boys @ 50/- p.m. each
1 Jemadar @ 40/- p.m. .
21 peons @ 30/- p.m. each

44 Barkandazes @ 30/- p.m. each

10 Daffadars @ 30/- p.m. each
1 Daftri @ 40/- p.m. .

Dearness allowance @ 269,
Travelling allowance

Establishment contingencies including office furniture, typewriters, etc.

3-5-1948,

.

.

.

.

ToTAr ESTABLISHMENT

(8d) K. M. BHATIA,

47,500
1,12,600

1,560,000

. 4,19,000

8,380
4,27,380

66,600
57,600
86,400
- 72,000
9,600
14,400
14,400
7,200
46,800
62,100
7,200
9,600
11,520
21,600
16,200
1, 72,800
9,600
25,820
14,400
18,000
4,800
3,600
1,440
22,680
47,520
10,800
1,440

8,40,300

2,10,075
1,80,000
1,80,000

14,10,375

Project Officer, C. W.1.N.C.,
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APPENDIX VIII
'REPORT

Assam PrROJEOTS REPORT

Asgsam, the easternmost - Province of India, covers an area of 63,000 square miles and gets an annual
precipitation of 286 million acre feet. It has tremendous water power potential and a vast scope for in-
dustrialisation from its mineral and forest wealths. 1t suffercd a strategic strain during the last war
and with partition has become still more important and therefore needs an industrial development all

round. l

The Province can roughly be divided into 2 main valleys, the Brahmaputra vallcy in the north and
the Surma valley in the south. The waters of these rivers at present cause devastating floods, destroying
crops, water logging lands and creating problems of soil erosion and denudation. At the instance of the
Government of Assam, the Central Waterpower, Irrigation and Navigation Commission undertook a pre-
liminary survey for multipurpose schemns to golve the above problems as well as to provids cheap power
for industrialisation. The availablc data which is very meagre showed that 12 schemes, 3 in the Surma
valley and 9 in the Brahmaputra valley could be mooted. Of these 4 schemes on the Barak and
Somcshwari rivers in the Surma valley and Dihang and Manas rivers in the Brahmaputra valley were
entrusted for investigation to the Central Waterpower, Irrigation and Navigation Commission at a con-
ference held by His Excellency the Governor of Assam in October 1947,

The Central Waterpower, Irrigation and Navigation Commission started investigations on these four
schemes in January 1948, and two of the rivers Dihang and Barak have been inspscted by an Engineer,
Dihang having been inspected by a Geologist also. 'The inspection has shown that schemes on both the
rivers are promising.

The four schemes are briefly described below in order of priority and their principal faatures are shown
in the accompanying statement.

1. Dihang—1t is the main tributary of the Brahmaputra and possosses 2 exesllent storage sites within
13 miles of its debouch from the hills. A 500 feet dam will impound lake of 9- 82 million acre feet and gene-
rate at least one million K. W. of continuous power. The scheme will provide for flood absorption by stor- -
ing the supply of the main tributary at times of rain thoreby rzleasing the capacity of Brahmaputra in the
lower basin to absorb floods from other tributaries. The lake will b2 70 miles long and help in opzning
wp the tribal areas of Assam.

2. Barak—Barak rises in the hills of Manipur State, bifurcates into two cstuaries tho Surma and the
Kusiyra, which both fall into the Meghna river. When Meghna is in floads, its back water effect interrupts
drainage of the Surma Valley with the result that the plains of Catchor and Sylbet districts become almost
one sheet of water. A storage scheme on this river would absorb floods thereby reclaiming the plains of
Surma Valley from water-logging and will provide irrigation to the reclaimed areas as also generate about
2,90,000 K. W. of power, which can be used in industrial exploitation of the tremendous forest wealth
of Manipur and Lushai hills. As these hills are of shalys formations, 3 alternate schemes as shown in the

statement have to be investigated.

3. Manas—Manas is the largest tributary of the Brahmaputra at the western end of Assam. 'The
river is snow cum rain fed and large icebergs are reported now and again to form artificial dams in the river
and cause unexpocted floods when any one of them gives way. A 400 feet high dam will solve this flood
problem, generate 2,50,000 K. W. of continnous power and provide irrigation to the wastern areas of Assam,
The Government of India have under consideration a projoct for a navigation canal b>tween Ganges, Tista
and Brahmaputra to provide water transport betwecn Assam and West Bongal. The Manas project
will shorten one of the links in th2 development of this canal as it will make Manas navigable throughout
the year and thc canal can be connected with Brahmaputra through Manas.

4. Someshwari—S meshwari river provides a site for power gencration at the southern fringe of
Gharo hills, Tho river has a catchment area of 803 square miles and a 340 ft. high dam will store the
entire run-off. There are rich coal fields and purest limestone quarries nzar this site and the power gene-
rated is expected to help in the. development of these industries,
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To enable these 4 schemes to be put through, detailed investigations covering topographical surveys
of reservcir areas, surveys for irrigation, hydrological surveys, meteorological observations, geological
surveys, navigational surveys, soil conservation surveys and pisciculture surveys have to be undertaken.
1t is proposed to open up & Circle with 3 Divisions and 9 sub-divisions to carry out these investigations and
complete them in a period of 3 years. Besides the civil staff, the geological staff and the meteorological
staff have been provided and the tetal estimate for the investigations amounts to Rs. 50,00,000.

5. Index map showing dam sites, etc. is enclosed.
K. M. BHATIA,
Project Officer, C. W. 1. N. C.
3-5-1948.
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Overall estimate. for preliminary surveys and snvestigations for four projects in Assam

ABSTRACT

Period of invostigation

Detailed estimates as prepared and submitted to W. M. P. for 15 months operations—

(Establishment provided for 12 to 14 months)

Deduct non-recurring cost

Assume 3 times this cost for 3 yoars operations

Add non-recurring cost

3-5-1948.

.

Total
Say

3 yoars

23-08 lacs

10:3 lacs

12,78 lacs

384 lacs

10-3 lacs

487 lacs
50 lacs

(84.) K. M. BHATIA,

Project Officer, C. W. 1. N. C.

Rough estimates of preliminary snwestigalions of the Assam Projects for the years 1947-48

1. SBurveys by S8urvoy of India Department .
2. Burvoys by C. W.I. N. C.
3. Discharge observations (4 sites)

4. 8ilt Observations
5. Property Burveys

8. Meteorological SBurveys .

7. Scismological Burveys
8. Geological investigations
9. Communications .
10. Temporary buildings
11. Camp equipage .
12. Tools and Plant
13. Establishment .
14. Dearnces allowance
15. Travelling allowance
16. Office vontingencies

Nxw Pzuin: ;
18-11-47.

.

and 1948-49

ABSTRACT

10,000
000
2,500
2,000

1,00,000

1048.49
Rs.

4,00,000

1,10,000
30,000
23,000
10,000
40,000
20,000
8,00,000
25,000
25,000
10,000
80,000

2 40,000
96,000
72,000
60,000

20,41,000

MAN SINGH,

Director of Walerways, C.W.IN.C.
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DETAILS
Rs. Rs
1. Surveys to be carried by Survey of Indsa Dspartment under direction of the O.W.I.N.C,

{a) Gorge sites 25 sq. miles at 110/- per sq. mile . . . . . . . 2,750 .
River survey 1,000 sq. miles at Rs. 44/- per sq. mile . . . . . . 44,000 .e
Moving aircraft ete. . . . . . . . . . . . . 3,250 oo

(b) Burveys and map publications.— ’
Gorge sites 5,000 acres at Rs. 4/- per acre , . . . . . . . 20,000 .
River Survey 900 sgq. miles at Rs. 160 per sq. milo . . . .. . 1,44,000 .e

1,64,000 .
(¢) Contoured surveys of Assam projects flood plain in Assam for Irrigation and other
protective measures, 3,48,000 acres at -/9/- per acre . . . . . 1,96,000 4,10,000 -
II. Survey to be carried out by or under direction of the C. W. I, N..C.—
(a) Longitudinal Sections of rivers and oross~sections, 650 miles at 150/- per mile . 97,500 s
(b) Other miscellaneous surveys, e.g., canal alignment, special reservoir surveys, etc., 17,500 115,050
111, Discharge observations.—
Number of sites 4
Expenditure per site. Equipment Non-recurring ——
1 current meter at 1,200/ .. MERSRNenblrAY 0, 1,200
1 boat large at 1,000/- . . . g ! ; . . . . . 1,000
1 boat small @ 500/- . . . . . . . . . . . . 500
Velocity rods . . . - . : . 1 . . . . . 200
Sounding rods . . . . . 3 i . . . . 100
Ropes, etc., . . . . . A ’ 4 : . . . . 600
Chronometers . . . . . h . g ) . . . . 200
Recurring expenditure.— 3,800
(Provision is mads for 12 months ) —_——
1 supervisor @ 150/- p. m. . . . : B . . . . . . 1,800
1 Boatman @ 40/- p. m. . . . . . . . . 480
4 Khalasis (ulso suitable as Boatmen) @ 30/ p. m. . . . . . . 1,440
T. A., ete. . . . . . . . . . . . . . 605
4,325

4 Bites equipment @ 3,800 per sito . . . . . . . . . 15,200
4 Sites recurring expenditurc @ 4,325 per sile . . . . . . . 17,300 32,500

IV. Silt observations at the above 4 sites,— .
One silt observer and one analyst are proposed to be employed for taking observations

at each site.
(¢) Equipment non-recurring.—
Apparatus, 4 sets . . . . - . . . . . . . 4,000 4,000

(#%) Recurring expenditure.—

(Provision is made for 12 months)

4 gilt observers @ 100/- p. m. each . . . . . . . . . 4,800
4 silt analysts @ 100/- p. m. each . . . . . . . 4,800
Khalasis (4 per observer and 2 per analysts) 24 @ 30/ p. m. oa.ch P . 8,840

Dearness and Travelling allowance . . . . . . . . . 2,760 21,000
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v Property Surveys.— Rs.
1 Supervisor for 12 months @ 110/- p. m. . . . . . . . . 1,320
4 Surveyors for 12 months @ 80/~ p. m. . . . . . . . . 3,800
12 Khalasis for 12 months @ 30/- p-m. . . . . . . . . . 4,320
Patwaris Lump Sum . . . . . . . 560
VI. Meieorological Surveys (Rain gauges and Snow courses) It is proposed to instal 50 new
gauge stations.
(3) Equipment installation of gauges non-recurring—
50 rain gauges (including temperature, 25,000 humidity and wind veloolty at 26 places
also some self recording gauges) average rate of say 500/- each. . . 25,000
Miscellaneous apparatus snow samples etc. . . . . . . . . 4,000
(¢4) Recurring expenditure.—
(Provision is made for 12 months
1. Meteorologiceal Assistant @ 200/- . . . . . . . . 2,400
1 Senior observer @ 120/- p. m. . . . . . . . 1,440
16 Observers (part-time) @ 15/- p. m. . . . . . . . . 2,880
16 Retainers (part-time) @ 12/- p.m. . . . . . . . . . 1,536
2 Snow surveyors @ 120/- p. m. . . . . . . . . . 2,880
' 40,136
VII. Seisinological Surveys.—
This will be taken up separately in consultation with the Director of Meteorological Sur-
veoys but a lump sum provision is made of Rs. 20,000/.
VIII. Geological Inwestigations.—
(7) Equipment non-recurring—
4 Diamond Drills with equipment complete @ 75,000/- each = . . . . . 3,00,000
Diamonds (and other spares) for the above @ 40,000/- each 1,60,000
1 Calyx Drill 5—6" complete with equipment ete. 20,000
Spares for above . i 3 5 ) . . 5,000
4 special boats for drills @ 2 000/ ea.ch . s J . . . 8,000
Testing apparatus for rocks and rock materials . ] . . . . . 47,000
(i¢) Recurring expenditure.— J
1 Geologist @ 600/- p. m. for 15 months ? | v g . . R 9,000
2 Asstt. Geologists @ 300/- each for 15 months . . . . e e 9,000
1 Drill Foreman @ 1,000/- p. m. for 12 months . . . 12,000
4 Operators (1 per drill) @ 140/- p. m. each for 12 months . . . . . 8,720
24 Holpers ( 6 per drill) @ 80/- p, m. for 12 months . . . . . 23,040
Running expenses of 4 engines for drills for 10 months @ 5,00¢/. pev il . . 2,00,000
1X. Communications.—
Lump Sum . . . . . . . . . . . . 25,000
Temporary busldings.—
Lump Sum . . . . . . . . . . 25,000
X1, Camp equipage.—
4 tents 14’ X 14’ @ 1,200/- each . . . . . . . . . . 4,800
12 tents 10’ x 10’ @ 800/- each . . . - . . . . . 9,600
12 shouldaries @ 600/- each . . . . . N . . . . 7,200
12 servants tents @ 500/- each . . . . . . . . . 6,000
Camp furniture . . . . . . N . . . . . 2,000
XII. Tools and plant.—
(3) Non-recurring
13 trucks @ 7,000/- each . . . . , . R . . . . 91,000
4 jeeps @ 7,000/- each . . . . . . . . . . . 28,000
4 country boats @ 1,000/- each . . . . . . . . . . 4,001
4 Outboard motors @ 1,000/- each . " . . . . . . N 4,000

29,000

Say
40,000

5,40,000

say
2,60,000

6,000

25,000

29,800
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8 Chronographs @ 100/- each . . . . . . . . : t’{’:?f)
24 lovelling instruments @ 1,000/- each . . . . . . . o 24,000
Measuring chains 24 @ 15/. each . . . . . . .. . . 360
26100’ tapes @ 30/- each . . . . . . . . . . 780
3050 tapes @ 20/- each . . . . . . . . . . 600
4 Theodolites @ 1,200/ each . . . . . . . . . . 4,800
6 Binoculars @ 200/-each . . . e e 1,700
12 drawing instruments boxes 2nd class @ 200/ ea.ch . .. . . 2,400
Soy.les with offsets, French curves . . . . . . . . . 500

12 Drawing Boards @ 30 each . . . . . . . . . . 360

1,64,000
(¢7) Recurring expenditure,~ —_—
Repairg . . . . . . . . . . 4,000
Working of trucks . . R . . . . . . . . . 12,000
XIII, HEstablishment.—
(Provision is made for 14 months).
8 Executive Engineers @ 600/- p. m. each . . . . . . . . 25,000
9 Assistant Engineers 8. D. Os. @ 350/p. m. each . . . . . . 44,100
* 1 Superintendent-@ 250/- p. m. . . . . . ot . . . 3,500
8 Head Clerks’ @ 160/- p. m. each . . . . . . . . . 6,720
1 Stenographer @ 160/- p. m. . . . . . . . . . . 2,240
8 Accountants @ 150/p. m. each . . . : 3 . . . . . 6,300
3 Upper grade clerks @ 80/- p. m. each 5 3 1 ; . . . . 3,360
3 Accounts clerks @ 80/- p, m. each . P ! A F . . . . 3,360
9 Sub-divisional clerks @ 80/ p. m. each 1 & 5 5 . . . . 10,080
3 Steno-typists @ 80/- p. m. each 3 - 2 . . . . . 3,360
4 Lower grade clerks @ &5/ p. m, each \ L 4 . . . . . 3,080
3 Record keepers @ 55/- p. m. each . . . . . . . . . 2,310
6 Assistant Accounts clerks @ 65/- p m. each . . . . . . 4,620
9 Assistant Sub-divisional clerks @ 55/- p. m. each . . . . . . 6,930
8 Assistant Record keepers @ 65/ p. m. each / d 1 . . . . 2,310
2 Typists @ 55/- p. m. each . . . x : { 4 . . . . 2,310
3 Despatchors @ 55/- p. m.each . . . . . . . . . . 2,310
1 Head draftsman @ 300/- p. m. . . . 3 | . . . . . 4,200
8 Senior draftsmen @ 170/- p. m, each . . . . . . . . . 7,140
8 Draftsmen @ 100/- each . . . . . . . . . 11,200
3 Overseers (Headqaurters) @ 100/- p, m. ea,ch . . . . . . . 4,200
8 Tracers @ 60/- p. m, each . . . . . . . . . . 6,720
36 Overseers @ 100/- p, m. each . . . . . . . . . . 50,400
6 Research Assistanis @ 160/- p. m. each . . N . . . . 13,440
§ Bilt Analysts @ 100/- p. m. each . - . . . . . . 7,000
8 Sub-Assistent Surgeons @ 100/- p. m each . . . . . . . 4,200
8 Compounders @ 40/- p, m. each . . . . . . . . . 1,680
3 Ward boys @ 30/- p. m. each . . . . . . . . . . 1,260
1 Jemadar @ 35/- p. m. each . . . . . . . . . . - 490
27 Peons @ 30 /- p. m, each . . . . . . . . . . 11,340
12 Dafadars @ 80/-p.m.each . . . . . . . ... 5,040
24 Barkendazes @ 30/- p. m. each . . . . . . . . . . . 10,800
1Daftri @36/-p.m. . . . . . e e e e 490  2,79,930
. Say 2,80,000

(5) Dearness and Travelling allowances.
Lump Sum . . . . . . . . . .

XIV. Contingencies,—
Lump Sum . . . N . . . N N . . . . 1,20,000 1,20,000

.. 1,96,000 1,96,000
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Estimate for preliminary surveys and investigations in connection with the prajects in Assam Province prepared
in accordance with the instructio of the AD-HOC Commitice.

ABSTRACT
1. Surveys by Survey of India. . . . . " . . - . . . . 6,186,500
2. Surveys by C. W. 1. N. C. . . . . . . . . , . . 1,560,000
3. Discharge observations . . . . . . . . . . . . . 57,760
4. Silt Observations . . . . . . . . . . . . . 28,000
5. Property Survey . . . . . . . . , . . . . . 9,800
8. Meteorological Survey . . . . . . . . . o . . . 60,800
7. Seismological Survoy . . . . . . . . . . . . . 25,000
8. Geological Survey . . . . . . . . . . . . 8,353,280
9. Communications Lurop 8um . . . . . . . . . . . . 50,000
10. Buildings Lump Sum . . . . . . . . . . . . . 50,000
11. Camp equipage . . . . . . . . . . . . . . 29,600
12. Tools and Plant: . . . . . . . . . . . . . . 2,80,170
13. Establishment . . . . . . . . A . . . . . 8,885,000
Total . . 30,738,710
DETAILS
1. Surveys to be carried out by Survey of India—
() Air photography of gorge sites 1,25,000 acres (200 sq. miles) @ 25 per sq. mile . . . 5,000

(#7) River survey. 6 mile strip for length of 2 lakes and reservoir up to its junction with Brahma-
putra. 202x5=1,010

Say 1,000 sq. miles @ Rs. 44 per 3q. mile .

’ 4 . . . . . . . 44,000
(#%s) Moving airoraft . . . . i . . . . . . . . 5,000
(b) Field Surveys and Publications.—
(4) Reservoir sites 20 sq. milos @ 375 per sq. mile . g . . . . . . . 75,000
(it) River area 1,000 sq. miles @ 375 por sq. mile . ; . . . . . . ’ 3,75,000
(i43) Irrigation potential on Manas 2,00,000 acros @ -/8/- per acre . . . . . . 1,12,500
6,16,500
1I. Surveys to be carried out by C. W.I. N. C.—
{a) Longitudinal sections of rivers 200 miles @ 150 per mile . . . . . . . . 30,000
(b) Other miscellaneous surveys like canal alignment, special reservoir, pigciculture, etc. . . 1,20,000
1,50,000
II. Discharge Observations—
Numbor of sites 4 (2 for projects and 2 more for hydrological data for Barak and Someshwari)
(a) Equipment expenditure non-recurring—
1 Current meter @ 1,200 . . . . . . . . . . . . . 1,200
1 Boat large @ 1,000 . . . . . . . <« . . . . . 1,000
1 Boat small @ 500 . . . . . . . . . . . . . 500
1 Set sounding rods @ 100 . . . . . . . . . . . . . 100
Ropes, ote. . . . . . . . . . . . . . . . . 600
Chronometors . . . . . . . . . . . . . . 200
Rack and Pinion arrangement ' . . . . . . . . . . . 200

4,000

———— e oy



94

(b) Recurring—
1 Cauge reader @ 175 for 2 years . . . . . . . . 1,800
1 boatman @ 60 for 2 years . . . . . . 1,440
6 Khalasis @ 50 for 2 years . . N . . 7,200
10,440
Total for one site . 14,400
Totel for 4 sites ; . . 67,760
IV, Silt Observations—
(¢) Equipment non-recurring @ 1,000/- per site . . . . . 4,000
(#%) 4 Silt observers and Analysts @ 100/- for 2 years . . 9,600
(#i¢) 8 Khalasis @ 50/- for 2 years . . . . . 9,600
(sv) Miscellaneous on Carriage and Transport , . . . . . > 2,800
' 26,000
V. Property Survey—- .
1 Surveyor @ 100/- for 2 years . . . . 2,400
6 Khalasis @ 60/- for 2 years . . . . . 7,200
&
’ 9,600
VI. Meteorological Survey (rain gauges and snow courses)—
(¢) 50 more rain gagues as proposed to be mstalled (in Bara.k & Someshwzm) glvmg one gauge for 4 000
sq. miles @ 500/- . 25,000
Snow gurvey apparatus . . . v ] 3 . . . 7,500
(¢7) Recurring expendilure—
1 Meteorological Assistant @ 200/ for 2 years . 5 . . . 4,800
1 Senior observer @ 120/- for 2 years . ! 5 - . . . . 2,880
16 Observers @ 20/- for 2 years (part-time) f 7,680
16 Retainers (part-time) @ 15/- for 2 years } . . 5,760
2 Snow surveyors @ 150/- for 2 years . - . . . 7,200
T . | 60,820
VII, Seismological Survey—
Lump Sum . . . . . . s . . . . . 25,000

VIIL. Geological Survey—

(¢) Equspment non-recurring—
4 Diamond Drills @ 75,000/- each . . .
Diamonds and other spares @ 40,000/- per set .

1 Calyx drill 5*—6“ completo with equipment and spares .

4 Bpecial boats for drills @ 2,000/- each . .
Testing apparatus for rocks and rock material

(#2) Recurring expenditure—
1 Geologist @ 800/- for 2 years - . . .
1 Asstt, Geologist ‘@ 400/- for 2 years
1 Drill Foreman @ 1,000/. for 2 years .
4 Operators (1 per drill) @ 150/- for 2 years
24 Helpers (8 per drill) @ 80/- for two years

Fuel and other running expenses @ 10,000 p. m. per dn]) for 20 months . .

"Colal

@

3,00,000
1,60,000
25,000
8,000
47,000

e et ey

6,40,000

19,200
19,600
24,000
14,400
46,080

2,00,000

3,13,280

8,53,280

————
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IX. Communicationa—

Lump Sum . . ' ' . . . . . v

X. Temporary buildings—
Lump Sum . . . . . . . . . .

X1, Camp equipage—
4 tents 14’ x 14° @ 1,200/- each. . . . . .
12 tents 10’ x 10’ @ 800/- each . . . . . ’ .
12 shouldaries @ 600/- each . . . . . '
12 servants tents @ 500/- each
C&mp furniture * ' ' * ' v * [

XIi, Tools and Plant
{t) Non-recurring—

13 trucks @ 7,000/. each . . . . . . .
4 jeops @ 7,000/- each . . . . . . . .
4 outboard motors @ 2,000/- each . . . . . .
24 levelling instruments @ 1,000/- each . . SRR .
24 measuring chains @ 15/- each . . . . . .
24 metallic tapes @ 30/- each . . . . . . .
4 Theodolites @ 2,000/- each . . . . . F .
8 Binoculars @ 300/- each . . i 3 : L .

18 Drawing boards @ 30/- each . : 4 . ) g
18 drawing instruments 2nd size @ 200/- each .
3 planimeters @ 500/- each
15 plane tables @ 150/- each . . t .
12 nos. Prismatic compasses @ 150/- each . . 3 g
Other miscellaneous drawing apparatus like set squares, seales, curves

(#8) Recurring e:vpendzmre—
Repairs and carriage of scientific instruments for 2 yema
Running expenses for trucks and jeeps for 2 yoears . . .

X111, Establishment—
(1) Provision for 24 months

1 Superintending Engineer @ 1,850/- for 24 months . . .
2 Executive Engineers @ 800/- p. m. each . . . .
6 Assistant Engineors @ 400/- p. m. each . . .
1 Superintendent for Circle Office @ 300/- p. m.

1 Head Draftsman for Circle Office @ 300/- p. m. . . .
1 Stenographer for Circle Office @ 200 p. m. . .

2 Head Clerks for Executive Engineers’ Offices @ 200/ p. m. each

2 Accountunts for Executive Engineers’ Offices @ 200/- p. m. each

13 Upper grade clerks including Sub- divisional clerks @ 100/- each
2 Stenographers to Executive Engincers @ 100/- p. m. each

28 Lower grade clerks including record keepers and typists @ 75 p. m. each .

6 Draftsmen @ 100/- p. m. each . .o . . .
I5Mof L &P,

L] L]
L] +
. [}
. ]
L ] .
.
. .
. .
. L]
L]
Total
. L)
. L]
L] -
- ‘e
. []

- -

150,000 ]

50,000

4,800
8,600
7,200
6,000
2,000

29,800

91,000
28,000
8,000
24,000
360
720
8,000
2,400
540
3,600
1,500
2,250
1,800
8,000

1,80,170

25,000
75,000

—

1,00,000
2,80,170

———

44,400
88,400
657,600
7,200
7,200
4,800
9,800
9,600
31,200
i 4,800
41,400
14,400
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6 Tracers @ 75/- p. m. each . . . . .
24 Overseers @ 150/ p. m. each

4 Research Assistants @ 200/- p. m. each

4 Laboratory Assistants @ 75/- p. m. each

2 Bub-Assistant Surgeons @ 150/- p. m. each

8 Compounders @ §0/- p. m. each

2 Ward boys @ 50/- p. m. each

1 Bteno to Geologist @ 100/- p. m.

1 Clerk to Geologist @ 75/- p. m.

3 Drafteris @ 40/- p. m. each .

1 Jemadar to 8. E. @ 40/- p. m.

21 Peons (8 per Division= 186}

Circle Office—3 @ 30/- p. m. each
Geologist and Assistant —2

36 Barkandazes @ 30/- p. m. each
10 dafadars @ 30/- p. m. each

Dearnesg allowance @ 25 9, . . . . .
Travelling allowance . . . .

Establishment contingencies including office fumit'ure, typewriters, eto.

Bay

Total Establishment

10,800

886,400

19,200
7,200
7,200
3,600
2,400
2,400

. 1,800

2,880
860

. 15,120

25,820
7,200

4,71,360
4,72,000

. 1,18,000
. 1,560,000
1,25,000

8,65,000

(Sd.) K. M. BHATIA,
Project Officer, C.W .IN.C.

3-5-1948
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APPENDIX 1X
Coora ProJECT REPORT

The province of Coorg is a small centrally administered area in South India, west of Mysore State.
The total area is 1,582 squarc miles and population of less than 2,00,000. It receives an annual rainfall
of about 125”. A numbor of schemes for irrigation and hydro-electric generation were projected by the
provincial engincers in the past, but all of them were shelved for one reason or another. A small province
like Coorg cannot take up-independently investigations, preparation, and execution of such large scale
projects for the development of its water and power resources.

C. W. 1. N. C. was, thercfore, approached by the Chief Commissioner of Coorg to take up the investi-
gations of the feasible projects in the province, and also to take up the question of renovation of existing
irrigation and fish culture tanks. Director, Irrigation and Assistant Director toured Coorg in October
last, and inspected most of the sites .  As a result of the inspzction, the three projects—Herangi, Barapole
and Lakshmantirtha, were considered suitable for investigations. Main features of these projects
are given below (See Index Map).

Herangi Prcject—This project was first conceived in 1877 on representation of an influential zamindar
of the place who drew attention to the possibility of utilising the Herangi river as a source of irrigation.
A schemec preparcd in 1899 for an anicut across Herangi ncar Herur village was later on abandoned as it
wag considered unremunerative. Similar attempts at reviving the project were also unsuccessful and the
scheme was later on shelved. In order to make it a paying project, a dam with possibility of hydel
energy along with irrigation is envisaged. A suitable site near the boundary of Herangi and Halgunda
villages in the narrow gorge has now becn located and is considered suitable for about 100’ high dam. 1t
would be affording irrigation to about 7,000 acres and generate about 1,800 kW. of continuous power.,

Barapole Projeci—This project envisages two dams about 100'—150" high, one each on Konganahole
and Kokatahole, the two tributarios of the Barapole river, and through pipes leading the discharge about 4
miles away, so that a head of about 1,500’ is available for power. The total power available from these
two dams is estimated to be about 47,700 kW. of firm power. The power can be utilised in Madras Presi-
dency for the adjoining districts of Malabar and South Kanara which are in need of it. 1t will also give
impetus to new industries being started in Coorg province itself.

Lakshmantirtha Project—This project originally prepared in 1941 consists in having an anicut across

Lakshmantirtha river just below its confluence with Ramtirthahole. The anicut will supplement water
required to irrigate about 3,000 acres in Coorg province. The execution of the project was however ob-
jected to by the Mysore Gevernment as in their view it would have had detrimental effect on the existing
irrigation lower down the river in Mysore territory. - To speed up agreement it is proposed to hold a meeting
of the engineering representatives of the C.W.L.N.C., Madras Government and Mysore Government to
go into the question whether it would be possible to allow the construction of an anicut, or it would be
necessary to provide storage at the site. Survey and investigation work will have to be done for either
project. .
An overall estimate of Rs. 6,64,700 has been framed to carry out the surveys and investigations work
on all the three projects and to put up proposals for renovation of irrigation tanks. Surveys of the re.
servoir areas and dam sites provided in the estimate are proposed to be carried out by the Survey of India
Department, whereas the surveys for the irrigation areas would be done by the C.W.1.N.C. staff. Proper-
ty surveys, electric load surveys and mineral surveys have algo been included in the estimate. Geologi-
cal investigations, including boring and drilling in the abutments and foundation, are proposed to be carried
out in conjunction with the Geological Department and have been adequately ]frovided for in the estimate,
Fixing of new rain gauges, temperature and humidity recording stations shall be set up and read by the
Meteorological Department. Discharge and silt observations are porposed to be recorded regularly and
have been provided for in the estimate. To carry out these investigations it is proposed to open one
division with three sub-divisions along with the requisite staff for two years, the time which it is estimated
the work will take to complete. Necessary provision for this has been made in the estimate. Provision
has also been made for the purchase cf necessary office equipment, scientific and ordinary tools and plant,
and motor vehicles, eto. 1t is also proposed to house the entire staff in temporary buildings for the duration
of the investigations.

M. D. Miraat,
Director, Irrigation ond Walerways,
o, W. 1. N, C,
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Overall estimate for preliminary surveys and investigations of Irrigation and Hydel Projects in the

Coorg Province.
ABSTRACT
1. WORKS . . e . . . . . - .
II. TOOLS AND PLANT . . . . B . . . .
ITI. ESTABLISHMENT . . . . . . . . . .
DETAILS

WORKS—
(¢) Dams and Appurtenant Worka
Preliminary Expenses :—

Rs;

2,11,260
1,14,240
'3,39,240

664,740

1. Survey of the roservoir basin by air photography and ground survey and plotting contours @10°*—5'

mtorvals on a scale of 4”.=1 mile

10 8q. miles @ Rs. 375/- per 8q. milo

3,750

2. Survey of tho Dam sites and weir site by air photogruphy and ground aurveys and plottmg onn

scale of 327=1 mile

1,280 acres @ Rs. 4/- per acre . . . . . .
3. Geological investigations of foundations of the dams and weir sites mcludmg boring, core drilling,
drifts, etc, -
Kokatahole dam . . . . . 15 Nos.
Konganahole dam . . . . 15 Nos.
Herangi dam . . . . 3 A 2 . 15 Nos.
Leakshmantirtha weir . . . . . . . 6 Nos.
50 Nos,
650 Nos. each of 30’-2500 ft.@ Rs. 20/- por foot :
Soil Analysis for earthen dam ete.
(#8) Butldings :
Tenporary Buildings . . . . . .
(¢%6) Masn Canals and Branches :
1. Surveys of the commanded areas for alngnment of canals:
Herangi . . . R A g . 1,000 acres
Lakshmantirtha . . . . 3 d . 3,000 acres

10,000 acres

10,000 acres @ 1/2/- per acre . . . .
2. Miscellancous surveys

8. Longitudinal section of the rivers and its tributaries 40 miles @,Rq 25/ per mile

($v) Discharge and Silt observations.

One boatman and 4 Khalaais at each dlschu,rge site, cosb of ropes, dlscharge rods, ﬂoate, eto. included.

3 sites @ Rs. 5,000/- per site per year for 2 years.

(v).-Meteorological Observationa,

Raingauges, temporature, humldlty, etc. observations . L.8S.

(%) Mineral Surveys . . . . . . L8,

(ves) Electric load surveys . . . . . . L8,
(viss) Eco nomsc and Property mrveya . . . . . L.8.
(va) Oommunications . . . . . . L8.

1z) Specsal tools and plant.

- 1, Dia mond drill complete with accessories @ Ra. 60,000 ench,
Testing apparatus and laboratory equipment . . .

209}, contingenoclos . .

'Total Works - R .

5,120

50,000
2,000

5,000

11,250
4,000
1,000

30,000

2,000
2,000
10,000
6,000
5,000

60,000
11,000

2,07,120

4,140
2,11,260
2,11,260
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iI. POOLS AND PLANT

1. Motor vehicles for survey parties 8 Vehicles @ Rs. 7,000 each . . . . ‘ . . Rs,
Maintenance for 2 years . . . . . . . . . . . 20,000
2. Scientific instruments ete, . . . . . . . . . . . . ' 10,000
3. Ordinary tools and plant . o . . . . . . . . . . 5,000
4. Camp Equipage . . . .. . . . . . . . . 15,000
5. Office furniture ) . . . . . . . . . . . 15,000
6. R&ECofT&P . o e . . . . . . . . . . . 6,000
_ 1,12,000
29}, contingencies . . . . . . . . . 2,240
. 1,14,240
Total Tools and Plant . . . . . . . . . 1,14,240

11I. ESTABLISHMENT
1. Pay of Officers

Executive Engineer 1 No. @ Rs, 875/- p.m. for 2 years . . N . . . . . 21,000
Assistant Engineer 3 Nos. @ Rs. 560/- p.m, for 2 years . . . . . . . . 40,320
Asgistant Geologist @ Rs. 500/- p.m. for 2 years . . . . . . . . . 12,000

Drill foreman @ Rs. 1,000/- p. m. for 1 year R . . . . . . . . 12,000

Rs. 85,320
T
2. Pay of Eatablishment.

Supervisors 12 Nos. @ Rs. 240/ p.m, for 2 years i, 3 . . . . . . 689,120
Accountant 1 No. @ Ras, 200/- p.m. for 2 years : . 3 . . . . . . 4,800
Head Clerk 1 No. @ Rs. 180/- p.m, for 2 years 3 . ¥ . . . . . . 4,320
Clerks 8 Nos. @ Rs. 93/- p.m. for 2 years A - s . . . . . . 17,856
Draftsmen 2 Nos. @ Rs. 200/- p.m. for 2 years s I TN : . . ' . . . 9,600
Tracers 2 Nos. @ Ras. 104/- p.m. for 2 years . d . . . . . . . 4,992
Daffadar 1 No. @ Rs. 33/- p.m. for 2 years 1 ! . . . . . . . - 792
Barakendaz 1 No. @ Rs. 33/- p.m. for 2 years . . . . . . . . . 792
Peons 8 Nos. @ Rs. 33/- p.m. for 2 years ! ) £ . . . . . . 6,322
Khalasis 12 Nos. @ Rs, 33/- p.m. for 2 years , ¢ 4 . . . . . . 9,504
Dak runners 4 Nos, @ Rs. 33/- pom. for 2 years . . . . . . . . . 3,104

Rs. 1,31,260
S et e ————t—
Dearness allowanvce for Officers for 2 years lump sum . . . . . . . . 10,000
Dearness allowance for establishment for 2 years lump sum N . . . . . 60,000
e T Y
60,000
e il il bl
", A. for officers for 2 years lump sum . R N . . . . . . . . 24,000
T. A. for establishment for 2 years lump sum . . . . . . . . . 32,000
48,000
Rs, 3,32,580
2 9 contingericies . . . . . ‘ . « 6860
Total Establishmenﬁ . . . . . ] ¢ . o 3.39.240
3,309,240

L ———
Graitd Total . ‘. o . D ’ ¢ e + Re. 0,64;7“

M. D. Mrrmar,
Director, Irrigation and Waleriays,
Ol WO I . N . 0.
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Rstimate for prelzmmary surveys and investigations of Irrigation and Hydel Projects in the Province of
Coorg, which was originally submiited to Government

ABSTRACT
I. WORKS . e . . . . . . . . . . . . . . 60,000
II. TOOLS AND PLANT . . . . . . . . . . . . . . 40,000
ITI, ESTABLISHMENT . . . . . . . . . . . . . . 1,24,000
Total . 2,24, 000
L DETAILS
I. WORKS
Ras,
Surveys
Surveys of the Reservoir Area 6,000 acres @ Ra. 2 per acre . . . . . . . . 12,000
Irrigation Area, 10,000 acres @ as. 8 por acro . . . . . . . . . ' 5,000
Property, Surveys, eto. . . . . S . . . . . . . . 3,000
Baxploration Work— Equipment and Staff—
Drilling, boring etc. 4 sites @ Rs. 4,000 each N . . . . . . . . 16,CC0
Staff and other geological surveys . . . . . . . . . . . 4,000
Temporary Buildings, Gauge Readers’ Huts etc.—
8. D. O. quarters temporary (alternative tents) (3) at Rs, 2,500/- . . . 7,600
Ovorseers’ Huts (12) @ Rs. 750/- . . . - 1= A . . . . . . 9,000
Gauge Readors’ Huts ete. . . . . . . = . . . . : . - 3,500
Total—Works . e ; . . . . . . . 60,000
II. TOOLS AND PLANT ,
Furniture for Divisional and Sub-Division Offices L ) . . . . . . . 5,000
Camp furniture - C . . . . i 3 . . . . . 2,000
Transport vehicle and its maintenance . r 5 . . . . . . e . 15,000
Instrument Level Theodolite etc. for surveys 3 % ] . . . . . . 10,000
Current moters, Boats éte. for dlscharge and other observa,tloue r . . . . . . 8,000
Total—Tools and Pla.nt . . ) . . . . . . 40,000
I11. ESTABLISHMENT
{a) (1) Pay of Officers
1 Executive Engineer for 12 months @ Rs. 900/- pm. . . , . . . 10,800
{3 Sub-Divisional Officers for 12 months @ Rs. 600/- p.m. . . . . . . . 18,000
Total . . . . . . . . . . . . 28,800
(2) Pay of Establishment .
12 Supervisors for 12 months @ Rs. 150/- p.m, . . . . . . . . 21,600
1 Accountant for 12 months @ Res. 200/- p.m. . . . . . . . . . 2,460
1 Head clerk for 12 months @ Ra. 160/-p.m. . . . . . . . . . 1,920
8 clerks for 12 months @ Rs. 80/- p.m."- . . . . . . . . . . 7,680
2 Draftemen for 12 months at Rs. 100/- p.m, . . . . . . . . . 2,400
2 Tracers for 12 months at Rs. 60/- pm. . . . . . . . . . . 1,440
1 Dafadar for 12 months at Rs. 30/- p.m, . . . . . . . . . . 360
2 Barkandazes for 12 months at Rs, 30/- p.m. . . . . . . . . . 720
8 Peons for 12 months at Rs, 30/- p.m,¥ . . . . . . . . . 2,880
6 Dak runners for 12 months at Rs. 30/- pm. , . . . . o . . 2,160 -
Total—Establishment [ . . . . . ’ 0 . 43, 560

A et Sttty
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(3) Dearaa Allowanos of Officers —lump sum . . . .

(4) Doarness Allswanoe, other allowances of Establishment—Ilump sum

Total .

(6) T. A. of Officera
(8) T. A. of Establishment
(b) Establishment Contingencies .

Total—Establishment

e e e 4,000
e 20,000

e e e e 24,0000
e e e 8,400

e 12,960
e . 6,280
e e e 1,24,000

M. D. MITHAL,
Director, Irrigatién & Waterways,
C.W.I.N. O,
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ESTIMATE AS PER INSTR®OTIONS oF AD.HOC (COMMITTEER

Estimate for Preliminary Surveys and Investigations in conneotion with the Irrigation and Hydle Projecta
wn Coorg Province, prepared in accordance with instructions of the Ad-Hoc Committee.

ABSTRACT
1. WORKS e e e e s s 2,02,460
IIL. TOOLS AND PLANT . . . . . . . oo, 79,500
I1I. ESTABLISHMENT . ' ) ' ' . . . . ' . . . . 1,70,040
ToTar ) " 4,52,000

DETAILS

1. WORRS—
: (i) Dams and Appurtenant Works
Preliminary Expenses
1. Surveys of the reservoir basins by air photography and ground survey and plotting contours at

10°—35" intervals on a seale of 4”=1 mile 10 sq. miles @ Rs. 375/- p.sq. mile 38,750
2. Surveys of the dam sites and weir sites by air photography snd ground surveys and plotting on a
goale of 32'==1 mile 1,280 acres @ Rs, 4/- per acre, 5,120

8. Gealogioal investigations and foundations of the dam sites und weir sites and of the reserv oir bakins by
baring, core.drilling, making drifts and tunnelling etc. including testing :

Koakatahole dam . . . . . . . o e " 15 No.
Konganahole dam 15 Nos.
Herangi dam . . . . . s . ] 1 15 Nos.
Lakshmantirtha weir . . . . . . . 3 5 Nos,
50 Nos.
50 Nos. each of 50'==2,500'@ Rs. 20/- por foot. ) . . . . . . 50,000
4, Soil analysis and burrows surveys for earthen dams including testing L. 8. . . . 2,000

(is) Buildings
Temporary buildinga , . . . ? . n . . . . . o 5,000

(#48) Main Canals and Branches ]
{(a) Survey of the Commanded areas for alignment of canals

Herangi . . . . ' ’ . ¥ . . 17,000 aores
Lakshman trtha ' . . . . . . . 8,000 acres
10,000 acres
110,000 sores @ Re. /8- peraore . . . . ... 5,525
(b) Miscellaneous Surveys . . . . . . . . . . . . 4,000
(¥v) Dischargs and Silt Observations( 2 years) . . . . . . . . .

One boatman and four Khalasies at each discharge site, cost of ropes,
discharge rods, boats, floats, gauge, slit sampler and laboratory

equipment @ Rs. 5,000/- per site per year 3 sites for 2 years . . . 380,000
(v) Meleorological Observations, Rain Gauges, temperature, humidity etc., . . .
obssrvations lump sum . . . . . . . 2,000
(vi) Eleotrical Load Survey L. 8. . . . . . . . 10,000
(vii) Economic and property surveys L.S. . . . . . . 5,000
(viid) Communications L. 8 . . . . . ' . . 5,000
(iz) Special Tools and Plant. . _
1 diamond drill complete with accessories @ Rs. 60,000/ each™ . 60,000
Testing apparatus and laboratory and workshop equipment for testing
#d ofsamples . . . . . . . . . 11,000
Total . . . . . . [1,98,495
29, contingencies . . . : 8,976

—

TotalWorks . . . . .  12,02,460 2,02,460
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I1. TOOLS AND PLANTS—

1. Motor vehicles for survey parties . . . .

Running expensoes for 2 years . . . .
2. Socientific instruments . . . . . .
3. Ordinary tools and plant . . . .
4, Camp equipage . . . . . . .
5. Office furniture . . . . . . .

8.R&C.T.&P. . . . . . . .

Total . . . .
29, countingencies .

Total—Tools and Plant .

I1I. ESTABLISHMENT—
1. Pay of Officerss
Asgstt. Engineers 2 @ Rs. 560/- p.m. for two years
Asstt, Geologist 1 @ Rs. 500/- p.m. for one year
Drill Woreman | @ Rs 1,000/- p.m. for one year

Total . . - .

Carried forward

2. Pay of Establishment

Oversoers 8 @ Rs. 240)/- p.m. for 2 years 5 &,
Senior Clerks 2 @ Rs.150/. p.m. for two years
Junior Clerks 2 @ Rs. 93/- p.m. for {wo years
Dafadars 2 @ Rs. 33/- p.m. for two years

Gauge Readers 3 @ Rs. T0/- p.m. for two years

Peons 4 @ Rs. 33/- p.m. for two years : .
Khalasis 8 @ Rs. 33/- p.m. for two years . s
Chawkidars 2 @ Rs. 33/- p.m. for two years v
Dak Runners 2 @ Rs, 33/- pm. for two years
Total
3. Deamess Allowance of officers . .
4. Dearness Allowance of Establishment. .
Total
5. T. A. of Officers
8. 'T. A. of Bstablichment . . . . .
Total . . .
Total . . . .
Contingencies @ 2 %, . .

Total—-Establishment”® .

Grand Total

Estimate for Year . . .
] (Details as under)
15M.of . &P

79,800

25,000
10,000
10,000
3,000
.16,000
10,000
5,000
78,000
. 1,600
£79,600
26,880
" 8,000
... 12,000
44,880
2,81,960
. 46,080
. 7,200
. 4,464
) _ 1,584
. 5,040
. 3,168
. 6,336
. 1,684
. 1,684
. 77,040
. 4,800
. 20,000
. 24,800
. 8,000
. 12,000
. 20,000
R 1,66,720
3,320
" 1,70,040 1,70,04¢:
. ' 4,562,000
1948-49 1040.50 -
. 2,20,00() 2,32.0( H)




BEstimate for Prenminary snvestigations of Irrigation

1948-49 and 1949-60.
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and Hydel Projects in Ooorg Province of the year

1048-49 1049-50
I. WORES—
() Dam and Appurtenent Worke.—
Surveys and investigations
1. Burvey of bagin reservoir . . 1,800 1,950
2. Burvey of the dam site . 2,660 2,560
3, Geological investigations . . . 80,000
4. 8oil analysis for earthen dam . . 1,000 1,000
(#5) Buildings— . . . . . . . R
Temporary Buildings . . 8,000 .
(#45) Main Canals ard branches—
(a) Survey of the commanded area . . 5,625 -
(b) Miecellaneous Surveys . . . . 4,000
(sv) Discharge and silt observations N 15,000 15,000
(v} Meteorological observations . . . 2,000 ..
(vi) Electrical load survey . . . . . 5,000 6,000
(v4{) Eeonomic and property surveys . . 2,600 2,500
wiit) Communications . . . . 2,500 2,500
«x) Special tools and plant . . . g . . 60,000
Testing samples, laboratory eto. . 11,000 ~
Contingencies . . . . . % 1.498 2,470
35,480 1,46,980
. TOOLS AND PLANT . . . . . 79,600 / -
IT. ESTABLISHMENT . . . o . 85,020 f85,020
Grand Total . 2,20,000 2,32,000

(zd) M. D, Mrraar,
Directcr Irrigation & Waterways
C.W.I.N.C.
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