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REPORT OF THE AD-HOC COMMITTEE, APPOINTED BY THE
GOVERNMENT OF IXDIA/TN THE MINISTRY OF WORKS, MINES AND
POWER, IN CONNECTION WITH THE INVESTIGATIONS OF THE RIVER-
VALLEY PROJECTS, PREPARED BY THE CENTRAL WATERPOWER,
TRRIGATION, AND NAVIGATION COMMISSION.

“ We, the members of the Ad-hoec 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 Koxi , 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 5.

Messrs. Man Singh, 3ember, M. D. Mithal, Director, and GG. N. Pandit and K. M.
Bhatia, Project Officers, presented the proposzls and explained the various feature
of the proposed developments. '

They recast the relevant estimates in the lialit of =-me o vlifications propnsed
during the first day’. meeting.

Item I of ihe Terms of Feferenice

1. What would you consider to be reasonable cost of investigations of a project in
relation to the overall capital cost of that project ?

As to the reasonable ratio which the cost of investigations of a project should bear
to the overall cost of the project, in our opinion, no hard and fast figure can be laid
down. Generally speaking, the cost of preliminary investigations will not be less

than one per cent of the overall capital cost. It may go up as high as five per cent
depending on the nature and features of the project.

1. KOSI PROJECT
(AppENDIX II)

Ttems II to VI of the Terms of Reference

11, Are the proposals in respect of each one of the above projects, as put forward b
CWINC, in order ? proj put f Y

III. Is the cost of investigations, provided in the above proposals, justified ?
IV. Keeping in nind 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 move of the projects ?
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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. 1t will
be more like one crore of rupees.  The Kosi Dam, when constructed, will be the highest
in the world—130" hicher than the present highest dam, the Boulder Dam on the
Colorado river in U, S, AL which is 726" above rock bottom.  The dam site is situated
in a highly seismic zone.  The explovatory work and invesgitations at the site must
therefore be very thoroughly done. _

The propesed strength of engineering staff is adequate, for the present, but will
have to be substantially iucreased it the recommendations under icem ¥/ are accepted.

The actual work of investigations at site was inspecied by 'r. J. L. Savage and
Mr. A. N. Khosla arul is on sound I'nes. With more mechau’sitien in exploratory
work and the vperation of diamond drilis—now that the Drill Foreman has joined—
the work will be considerably accelerated.

Ttem V1. In rospect of the Kosi Project in particular, what ¢ your views as to :

() the desirability of obtaining from Dispesals construct’on machinery to the
extent of newrly 10 lakhs (i aniicipation of e constrad won of urrage conals
und dam ;| the expenditure to be {readid as suspersc in the first instance
and chargcd to the project when the lutter receives san ‘ton [ this course was
followed in conuection with the Herakwd Do Projeci, and

(b) the desirability of
(7} undertaking the construction of a meter-gauye rasluey line to the barrage
wnd dem site (length nearty 1 oniles), und
(i1} undertaking the construction of the barrage vnd canai systems in advance
of the constiuction of the dam,

In view of the recurring havoe caused by the vagaries and floods of the Kosi,
and the need for growing more food for the country, tic constriction of this project
is an urgent and vital necessity. This project with & potenti | development of 2
million k. W. of power and 3 to 4 million acres of anireal irein Gon, offers immense
scope of development in the industrial and agricultural ficids. Th.orefore, any measures
that are calculated to accelerate the work of investigaiions anc, later, construction
of this project, deserve to have the full support of the Government.

We fully endorse the proposals under {a), and (b) (?) and (b) (4¢).

The exploratory work on the dam will take some timne as also the trial load ana-
lvsis which, it is hoped, the U, 8. Burcau of Reelainati n will undertake to do.  In
the meantime machinery and staff can be assembled aicl tyainec on the construction
of the Barrage and Canal systems and kept ready for the bicg v construction pro-
gramme for the dam. To this way large areas of laad wl be biroght under irrigation
m advance of the completion of the Jdam and the coantry prepare 1 to veceive the full
benefits from the dam 3 1o 4 vears in advance, thas bridging 1he gap between com-
pletion of the project and development of its potential.
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2. NARBADA VALLEY PROJECTS
(ApPExDIX TV)

Ttems I1 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 ?

TI1. Is the cost of investigations, provided in the wbove proposals, justi fied ?

IV. Keeping in wind the proposed prograae eid  proovidics of inrestigutions
18 the proposed strength of engineering staff, provided in the estimuates for the  purpose
adequate ¢

V. Is it possible, by a re-arrangement of progrennme or priovities, to reduce capendi_
ture, or at least spread 1t over a longer peviod, in icspect of one or more of tesc project

The Narbada basin appears to hold great polomml of (leulopm( nt, and such
developm(n‘ is likely to have far-reaching ¢ ffeet on the economic advancement of the
country in general, and the basin in p&rlu wlar. It appears feasibie to bring under
irrigation 37,00,000 acves of cultivated and cultivabie land in the basn, generate
continuous power of over a million K. W., and extend navigation from the river's
outfall in the sea right up to and beyvond iHoshangabad f.e., aliniost to the heawt of the
country. The principal works involved would be consirneiion of ahout clght storage
reservoirs, a number of bharrages and thyee systems of canals and soae n.Au;,nltmn
locks.  An overail estimate for investigation of the total plan has been prepared and
amounts to Rs. 05,01 144 lstimates, peepwed en the basis of expeeditiee fiome yvear
to year, wiich wore nun.niltc—d 10 Gov(ﬁrr.m ut for sancticn, were alwo plaecd hefore
us. The amounts were Bs. 1,70,740 tor 194748 and Ra ;u,.!l G0 i(n 1045- 49.  These
have been examined by us in detail and appesr to be in order,

In this connection My, Man Siugh pointed out that the cost of topograp!ical sur-
vey, provided in the cstimates, could be brouglit Gown conside: uly if 1he  contour-
survey of the commanded-areas by the Survey ofl \d a Dvp rtarent could be reduced to
just what was essential to enable th CW{T NC atal? to pic ap the channel algnments
rougily, and thercalter do the detailed work thiciaselves. This, he said. wonid Lave
the added advantages, first, of reducing the wori of the Suvvey of India, who had
already too heavy o programme for tne stad tioyv have, anrdd .seum(‘!\‘ train un the
CWIXC staff for such work., He said. he had v(* thiz in o ngal and the resuiting
work was quite accurate. Mro Pandit said, he we s workin, on this hasi in the 'laptl
basin and caleuinied that the overall cost wouwid be 1 lucad to half ’i‘his in
our opiniow, is a good suggestion and should be adopted wherever possible. dklna
the resulting economy into acccount the total cost of mvestigations 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 of 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 1L}, We entirely agree with  this
view and suggest that it will be desirable to restrict the work in the fiest 2-3 vears to
only such projects as will give the maxmium results in the shortest pessible time.
Judned from this criterion, we recommend that invsetigations be concentrated on the
folluwmg

Bargs P-m_jecf. The project envisages construction of 3 dams and a svstem of
canals to command 18,000,000 acres. It is C‘al(_uldt(’d that in addition it would be
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possible to generate 80,000 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 l feature very
attractive

Tawa Project. This envisages construction of a dam on the tributary Tawa
just above its outfall into the Narbada a few miles above Hoshangabad. A dam
of 170 feet height will intercept the entire run-off from a catchment ot 2,340 square
miles.  An area of 11,00,000 acres would be commamu([ from the rescrvoir itself for
irrigation. The power potential is likely to he 12,700 k. W. continuous.

Punesa Project, A dam of 237 woet heigit will intereepi almost the entire
residial run-off of the main river at this site. It iz proposed {0 rescrve a portion of the
capacity for controlling the floods which oceur frequently in the Broach district of
Gujrat in Bombay Proviuce. Taking this into account, the power potential of this
project would be in the n(‘lffh])Oillh(){)(l of 2,833,000 k. W. continnous.  The lake would
be navigable right up to its upper end, very near Hoshangabad.

Burrage and canal systew for (ke Broach {nstrict,  Wilh the regulated supplies
available from the Punasa Project it would be possible to command the entire culti-
vated arca of Broach district, measnring abont H 00,000 acres for perenivial irrigation.

In addition to concentrated investigations on these projects we also recommend
that the cost of colleclion of such ('ﬁt‘lltlal data as discharxe and silt observaticns at
arions important stations, meteorological, mineral. navigational and  econoniic
surveys and special tools and plant 1(*(111110(1 should be pu)\'idcd forin the estimate
for investigation of the projects on a basin-wide basis,

At vur request fresh detatled estimates have been prop:u'(‘d to cover these investi-
gations and these amount to Rs. 64,97,000.  The eost will be snread :*vt-r a poriad
of three vears, Rs. 26,97,000 in the first, Ry, 19,00,000 in the sccond and Bs. 19,00,000
in the third vear.

The strength of engineering stalf provided is adequate for  the purpose in view.

While examining this project it was brou +ht to ouy notice that there is a proposal
to ntitize the land to be commanded for irrization by the Bargi and Tawa projects
for ve ttling and rehabiiitating refugees from Sind amnd Western Punjab,  If, on this
acenu 1, therefore, the im‘vmr‘_‘stmm have to be specded aip, and construction has to
be lawsiched apon simultaaccosly, the staft tor chese tvo project: will have to be consi-
derably =trengthened to suit the pace at which progress would be demanded.

3. TAPT]I VALLEY PROJEUTS
(ApPENDIX V)
ftems 11 1o V of the Tevins of Reference

TI. dre proposals in respect of eackh one of the abore projects, as put forward by
CWINC, in order ?

11, [s the cost of investigations provided in the ubove proposals justified ?

V. Keeping in mind the proposed programme and priorities of investiqations, is
the proposed strength of engineering staff  provided in the estimales for the purpose,
adequate ?



5

V. Is it possible, by a re-orrangement of programme or priorities, to reduce expendi-
ture, ar al least spread it over ¢ longer period, in respect of one or more of  these projects ?

Examination of the proposals reveal that potential of development in tiis basin
is also fairly great, although it is not likely to be as attractive as in the case of the
Narbada basin.  The pLLn envisages construction of six dams and three barrages
togetner with thelr canal systemms.  Of these the develonments on Girna river are
being investigated and undut(.lwn v the Governmen: of Bombay. The cstimated
cost for investigations of the rest of 1o project amounts to Rs. 42,725,034, The vearly
extimates for the years 5104748 and 104849, dl‘n()llnd[l“‘ to Bs. :2,00 540 and Es. ‘)O__.JG,OOO
respectively, were also placed Lefore us. The provisions are in order.  But the cost
of surveys should be reduced by the CW INC doing most of the work, leaving only the
essential part to be done by the Survey of India.

11 this case also, we suggest that attention for the present be concentrated on the
lowermost dam at Ukai and the Kakrapara barrage and canal system and only silt
observations, and metcorological, mineral, navigation and economic surveys be carried
out, for the rest of the basin, “for {he nresent. At our request an cstimate 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 vears, 7.c., Rs. 12,00,060 in the first year, and Rs. 7,95,500
in the seccond vear. The provisions and the strength of the engineering stafl for the
purpose are adequate.

4. SABARMATI PROJECT
{ApPENDIX VI)
Ttems [1 to V of the Terms of Reference

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

ITI. Is the cost of tnvestigations provided in the above proposals justified ?

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

V. Is i possible, by a re-arrangement of programme or priovities, to reduce expendi-
ture, or af least spread it over a longer period, in respect of one or move of these projects ?

This river passes by the industrial town of Ahmedabacd where, we are informed
the domestic water sunuly problem is acute. Authorities interested in the develonment
of the basin are Beubay Province including Ahmedahad Monicipality, Baroda State,
Tdar State and some States of Mahikantha, Sabar Kantha Accncies, Part of the eatch-
ment area Hes in U dfnpur State of the Ramuwnu Union. Projects for irrigation and
improvement of domes-ic water supplies have becn prepared by various agencies
from time to time. But owing to disagreement regarding water- rights and other
matters nothing has matured so far. Ree ently, we are mfomwd. in a conference of
I'Pplesentatn‘(‘% of various interests held at Bom‘n\‘ it was decided to entrust the
development of the hasin on a unified basis to the CWINC in the hope that betier
progress will be made in finalising and then execuiing the projects.  Some enginecring
staff was offered to be provided by governments of Lombav and Baroda for manning
the organisation to be set up for the investications. Accordmﬂlv, an estimate for
preliminary investigations amounting to Rs. 15,10,000 was prepared This and the
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vear to vear estimates of Rs. 28,000 for the year 1947-48 and Rs. 5,20,000 for the
vear 1948-49 have been examined by us.  No contour-levels are available in this basin.
Maps of hilly pmtmn mierely shove the form lines. It has, therefore, not been possible
to itclicate wrecisel *Lo develonment  that might be possibic. Some prelinminary
investivations w re dooeo i connestion with a dam project at Dharol. The result
of the —urves indicstes vorohly thas the proje-t would ensure irrigation for 1,00,000
acres and put rhe water stoandy position of Ahmedabad town on o surer footing. We
recomp-ndd that, in the fisst instence, activities might be restricted to thiz one projeet
emly i this basine A ovs request the estimate has been recast to provide for the
necesserv investizations ¢ this proieet, It amonnts to Rs. 7,877,000 and expenditure
will be s eead over two vests, in the qrst vear being Rs. 4,34,060 and in the second year
Rs. 3,57.000.  The provisicns are reasonable ard the staf¥ provided is adeqtiate.

Tn his, as ‘o the case of Narbada and Tapti, discharge and silt observations,
meteare ogicad observitions ete, will be taken uvn on hasin-wide scale and provision

41

has been made in the reeast estimate.
5. (. P. & 6. BASTAR PROJECTS
{AppExDIX VII)
ftems Il to V aof the Terms of Refcrence

[1. Are the proposals in respect of each one of the above projects, as put forward by
CWINC, in order ?
111, Is the cost of investigations, provided in the above proposals justified ?

IV. Keeping in mind the proposed programme and priovities of investigatigns, 18
the proposed strength of engineeiing stuff, provided am the estimates for the purpose,
adequrte ?

I". Is it possible, by a ve-aivangement of programme or priovities, fo reduce expends-
ture, or al least spread it orer a longer period, in respect of one or more of these projects ?

(C.pP)

Besides Narbada and Tapti basins, it is also proposed to undertake investigations
for development in the mid-Cedavari and upper Mahanadi basing.  The projects in
the mid-Godavarl basin were ]n‘im ip.ﬂ‘v on the “"ftint_{anua and Wardha tributaries
of the Godavari.  In view of the fact that a very big project is being undertaken by the
(. P.enrineers en the lower Weaincanga we conxider it desirable for the present for the

CWINC to concentrate on the npper Mahanadi basin only. There are fowr projects,
three on the tributaries and one on the main river which appear to be very pl'omising
and wili result in asspring rvieation for 6.30.000 acres of land and enable 23.000 k. Ws
of continuous power h('nw generated. The regulated supplies from these pmject%
will alsa increase the power potnn ial of the Hirakud and other lower projects on lower
Mahanadi.  The work of mvestications could be taken up by one Divigion.

At our request the estimate for investigations has been recast and now amounts
to Bs 27.04.000 for the Mahanadi hasin in place of Rs. 47,44,000 for the Mahanadi
and Codavari basins.  In the recest estimate costs of surveys b} Survey of India have
Lieen reduced as in other cases. Other provisions are reasonable and the statt provided

qdequate.
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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 dope on a very restricred scale and mineral resources, which are
very oreat iave not at ail toen explered or exploited. A good part of the state is on
a plaieau at an elovation of over 2,000 fi. above mean sea level.  The rainfall is good
and the climate exhilarating.

On these accounis it iz not anlikely that the territory might be utilized for resettling
and rehabilitating refugecs o Wostern Pakistan.  This, we find, can be achieved
without disturbing or cacroaching upon the aveas occupied by the tribal population.

dhe principal river of the seate, Indravati, has great potential for Power develop-
ment whicn is absolutely necessary for the ricn ivon oves ageregating to over 1,000
million tons, contaiiing 68 per cent o 70 per cent pure iron to be utilised for manu-
facture of sicel ete. Some good «ites have been lorated where development will be
very atiraciive, Tha power poteatinl of these projeets will be in the neighbourhood
of 3,00,000 k.Ws. continncis.

On the sabri river one project iins 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
pronosal to =i ap one Division for e puirpose has ourapproval. The estimate amounts
to Rs. 27,0400 ant the expeniioace would he soread over 3 vears. The provisions

matle in the estimate arve reasowable and the siadl proposed adeguate.

One Superintending Bagiveer would be necessary to control the two Divisions
im ¢his region, s.e., one in the Upper Mahanadi and the other in Bastar State. The
estimates provide for the entertainment of a Superintending Engineer and his office
staff.

Totsl expenditure on investigutions in (. P. and Bastar vivers will thus be Rs,
54,090,000 sead over thive venvs, The vearh exyoenditure will be Rs. 16,00,000 in
the first veur, !

Hao 2000006 in the second year and Rs. 18,098,600 in the third year.
They arc in order and comnare favourably vith the estimates for the vears 1947-48
and 1948-49 amounting to Rs. 16-52 lakhs (#rovision was for 13 months only).
7. ASSAM PROJECTS
(ArpExDTX VIII)
Ttems Il to 1V of the Terms of Reference

I1. Are the proposals in respact of cach one of the above projects, as put forward by
CWINC, tn order ?

111. Is ihe cost of investigntions provided in the above proposuls justified ¢

IV, Keeping in mind the proposed prograwimme and priorities of investigations, is

the proposed strength of engineering staff,  provided in the estimuates for the  purpose,
adequate ?

15 M. of 1&P,
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V. s it possible, by a re-arrangement of programme or priorities, to reduce expendi-
ture, or at least spread it over a longer period, tn respect of one or more of these projects ?

The territory, with ifs 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 expenditure 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 (.onsu.lmat:om-, 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 Dihang. The priorities allot-
ted to the projects shonld be changed to vive Manas the lmzhe , as it is close to the
rest of India and not too far from the industrial area of Assam. This project has
a bigger irrigation potential as well.  Besides, the channet below js likely to provide
a link for the navigation canal which is being thought of from the Teesta barrage to
the Brahmaputra. The Dihang will be No. 2 pn\mtv but taken up s,nnult‘meoualy
for investigation.

In addition to discharge and silt observations, meteorological, mineral and economic
surveys, and surveys for ndn(ratlon should be planned for “the entire area. A recast
cstimate to cover our recommendation has been prepared and now  amounts to
Rs. 30,73,700 spreqd over two years, F‘),pon(htmo will be Rs. 14,00,000 in the first
and Rs, 16,73,700 in the second vear.  The provisions are veasonable and staff provided
adequate, one of the threc divisions previously provided having been curtailed.

8. COORG PROJECTS
{Aprexpix IX)
Items I to V of the Terms of Heference

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

III. s the cost of tnrestigations provided vn the above proposals justified ?

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

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

The estimate to investigate the projects in Coorg vez. Herangi Irrigation and
Power Project, the Bfu'opnlo Hydel Projeet, the Lak shamantirtha Trr IQJUOII Project
and the projects for renovation of ireigation tanks, amomiting to Rs. 6,64,740 and one
for the year 1948-4) amounting to Rs. 2,244,000 have boeu examined.  We suggest
that work of investigations on renovation of tanks be omitted and the proposals should
be amended to prm'ulo for only two 8. ). Os. and the adequate number of subordinates
and clerical staff instead of one Exceutive Engineer and three 8. DL Os. The work of
investigations could be completed in about two years. The estiniate has accordingly
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been amended and now amounts to Rs, 4,52,000 and the expenditure for the year 1948-
49 and 1949-30 will be respectively Rs. 2,20,000 and Rs. 2,32,000. The provisions
are reasonabic and the expenditure will be justified. The staff provided is adequate.

GENERAL

Before eoncluding we would like to bring to the notice of the Government that
some special allowance should be given to officers and men on field duties in connection
with investization and construction of such projects as the localitics where they have
to work are generallv wi 1\_11*11‘, communicalions are difficult and the work arduous.
Unless an incontive o ihe shape of such allowance is given people would generally prefer
to be on les: arduous jobs clsewhere.  This paru(ular point was not amongst our
terms of reference but we feel it wonld not be fair not to bring this aspect to the notice
of Gavernment, as it is only contented stafl’ that could be relied upon to do the work
efticiently and (,cononmdlly specially in these days of shortages.

The original estimates placed b"fore us are appended as also the estimates now
prepared which are approved by us.’

(3d.) A. N. Knosra
() J. L. SAVAGE

(Sd.) M. NARASIMHAIYA

DATED NEW DELHI ;
the 15th May 191+,
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APPENTIX 1

Terms of Reforenee of the Ad-hoe Committee, appointad by the Government of India in the Mimstey
of Works, Mines and Power in connection with the investizations of the River-valley projeets, sponwersd
by the C. W. 1. N. ©

“The projects concerned are :—

1. Kosi,

2. Narbada,
3. Tapty,

4. Saharmati,
4

5. Central Proviness and
6. Bastar vivers,
7

. Assam Valley, and
8. Coorg.

Iiem T —What would vou consider to e a ravoinble enst of Divestizatinns of o peojoct in relation to
the overall capital cost of that_projeet 2

Ttem II.—Arc the veoposals in rospoct of caclione of the abavs peajrets, as put forward by CW.LNLC.
in order ? .

Ttem TTT —Ts the cost of invostigations pro

dud in the above proposals justified ?

Ttewn TV —Koeeping in wiind the proposed prograinmes and peisrities of investigations, is the proposed
gtrength of encincering staff provided in the estimates for the parpose adeguate ? .

Htem V.—lIs it possibic, by a re-arrasnement of programm» or priorities, to reducs expenditure, or at
least spread it over a longer perted, it respoct of onor more of these projacts ?

Ttem VI —Invespeet of tive Kosi Project, in particular, what are your views ¢
as to
{e) the desirahility of obtaining from Dizpoals consdruction machinery (o the extent of  necarly
Bes o Taels inanticipation of the copstraction of barrage, conals and dams ; the exponditwe
to be treated wn suspense inthe first Bstance aned chaeesd 4o the projeet. when the latter
receives sanction : this course was followed i vonnection with the Hitnkud Dam Projeat ;
and ’

(&) the desirability of

() undertaking the consivuction of a meter gauge railway line to the barr a.ﬂr' and dam sites (length
uearly 10 mifvs), and

() undertaking the wn.\trut,tmu of the barrage and canal systems in a,dvance of the constrpc.
tion uf the dam.”



TMPORTANT DATA IN RESPRCT OF VARIOUS PROJECTS

’ ™| Total | [ et n-mﬂ'«% O ERTIA L VI ROTYRRY ‘ i ) | -
i Amount of ! cost of{ rost of | from Fear4a vea ] ; Prisrity Projects
; aripnal pstis | investis | priorky | rhale Nasin ! i i
No. [ mate by [untions | items ! P SRR S J— I
I wears in | for the Epwved 1948- wh- IR60- ¥Flomt  Irrigation in j Treigntion In (G antinuos i
. Name ot | lzkh of i wharls ¥ 'the 40 81 | control mill'on actes | v milhan aeres [Power ! !
. Project | Tupees i Basin tup Ad-hoe | — s e Contingous toRload s in . O
| i —— lahbof | Com- 7 Ciroay 'lrmrl- Tawer N vigntder Poeonbeal ¢ @roes Trriva- kW, Mavi- | Bangs
! | Ctipeea | omittes | comm- bla in kW, , Crom- ble t o patiew |
1st 2nd 3rid ! : shuded area ; Canded area i i
) ‘ ! t area 1
1 R 7 2 8 10 1 12 1 14
1 : Kosl .oWedd 1500 0 Ome One AH-E2 39-00 'Il-Oﬂ' !\nj hl . i
, Crore crome e ¥ ) 442U 105 O ea o elion fa .. | Sameas whole Fsragm
‘ (approx). tukhs @ wlics  phave I Rusin arst camali
; stood ta Million Rarahshuhvtr in : way e
! 24 lakh Nopal. ! ronafracted
‘ iteod. I in arnpce
I ‘L of tha dum.
£ Narbada 1-71 25-91 9% 11 G494 2H-07 1600 3008 Complete  3-7 2-22  COver P “ﬁ_ﬁ ' Toakoeaiag . Ceragiefc | 8:Y 2 A0 e o Tl
| Yalley mililen k Wa. 490 jiles ! :l‘:{‘ "\{‘nll
. G N
B[ Tapht 26052050 ., 2236 19985 190 5056 ., Comdete  1-2o  007TL CLOGG I e W Cermvee | GT 0o 43000 Wk ke
Valley Surat 40 mileg : w: Sl 4@
| il s,
4| Yabarnatt 0-28 5-20 ., 1614 2-87 4% ®h ., Complete L2 Ui Nobealcufared  Smllt off oeshey Semel 0 60 L . B of Resorying
tir Juncting  of | (MG 1ra 180 nusrced
! Hetlemati ! netion <0 for Alimes
! Hatheati, dahail
1 water
| LY TG LN
C P& ' 1
Bernr -~ 2-23 14-98 . 70017 54-08 1800 SNewD oo N o A A, I Lower ol gea Gagden 0 1 TR R4 NED . hv--ﬁﬂ;
t! Hastar ‘ proklem g 18 DY s W i fiv om Nl
| thrctigh Fodaenri | Annwari
basin Lhave
I . bern
i H 1 Lojal cmitfed.
! i "o timmy
| ; Duni,
1 Assam L7 2041 .. SR00 30-97 100 Xe-13T7 L. Partiml R 158 16,00 860 lwsex ¥ Dillwnz Dokl P Wor  Iztlukhe Namea zrd Mane ard
. Vadie s exact Mamer will L ralon i Ao
] sxtent Navi able for Chted lates! b
i rannat by cenviveraldic dis- | shle
i watked tanves in land re paider
H out ahle (e EHN
‘I - taniea ‘]\ shwanri to
4 : atriam o he omittad
1 i thr T for the
! -Im % on preaent,
thern
Conrg 2-24 .. 86474 162 898 X892 .. Xo 012 0.7 49,500 MU e [ e0r e 10,580 Nil Kenmvaiion
problem problem | ?_1 Trl:‘!ﬂ-]
' mn ang

tanle omlt-

‘ pizeisnlture
trd.

* While other investiontinny are expected to fnjsh by m»n t.huﬁ ennbumz cnnstrnctn n to be taker in hand Belore that vear
survey work [n the Kovi tood plaln for irrigation and dzrinaze work will contirue for a nutei--r of years and the eonatrueti.nof
ennais and distributaries will progress as survey proceeds,

I
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APPENDIX II
KO0SI PROJECT

REPORT

At their meeting held on the 20th July 1946, the Standing Finance Committee agreed to an expendi.
ture of Rs. 31-44 lakhs on the preliminary surveys and investigations for the Kosi Project during the year
194647 and 194748, This sancticn was communicated in W. M. P. letter No. T0. W. 1201 (1), dated,
the 27th May 1946, . )

2. The previous estimate had been framed with a view to ascertain the  feasibility of the scheme.
Investigations go far carricd out have now shown that the scheme is definitely feasible and therefore investi-
gations have now to be carried out in greater dotail.  Owing to difficult situation of the site and the enormity
of the magnitude of the work, the detailed investigations will have to extend bevond 1850 but they shall
have progressed sufficiently by  Mareh 19530 to enable donstruction to be taken in hand. This estimate
amounting to Rs, 65,26,000 has therefore been prepared to cover the period ending March 1951 and includes
the amount of Re. 31 44,000 already sanctioned.  For completing the investigations the cost will be of the
order of rupees ome crore.

3. The present estimate covers the eost of investigations for the dam (excliding the cos iof trial load
analysis to be carried out in America, the oost for which will be sncluded 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 construotion of the barrage can however be taken in hand without waiting for the
completion of surveys for the irrigation area amd the construction of trrigation system can propeeced as
surveys progress. Wor the present, it is proposed to concertrate op the surveys and investigations of the
canal system to the east of the Kosi.  The cost of the remaining surveys will 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 buildiﬁgs most
of which have been provided in pre-fabricated structures. '

(Index map showing dam site, etc. is enclosed)

-
4

BALWANT SINGH NAG,
Project Officer (Kesi),
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Kost ProJeer

Estimate for preliminary suvveys and investigations for the Kosi Project for the period, ending March

19ai)

Abstract
.. Rs.

L Sl;rveys by Survey of India . . . . . 22,70,000
2. Surveyaunder C, W. 1. N.C. . . . . 37,500
8. Discharge Observations 8ihh00
4. Silt Observations 18,000
5. Praperty Surveys 21,400

6. Ground Water Surveys - . Nil
7. Meteorological Surveys 2,093,000
8. Beismological Surveys 1,14,000
9. Geologival Inveatigations. . §2,03,750
10. Rounds and Paths 1,67,000
11, Aerial Ropeways 48,000
12, Soil conservation survey for controlling silting of Dam . 80,0600
13. Agricultural and Soil surveys for Irrigation , . 60,04M)
14. Survey of Fish Fauna 5,000
15. Indastrial and I.oad Surveys . . . . . 5,000
16, Wooden Models . . . . . . 10,000
17. Temporary accommodation PN 2,70,000
18. Camp equipage . . . . . . : 96,004
19. Taols and Plants new supply 2,333,900
20. Repairs and carringe to T. & P. . . . . 60,000
21, Laboratory at Barakeshtra 15,000
Total 50,88,350
Sey 50,88,400
22, Contingencies on Ra. 50,88,400 at 5 per cent . . . 2,054,400
23 Establishment (Salary, T. A. and contingencies) . . . 11,83,000
Grand Total 63,25,800
Say 653,26,000

BALWANT SINGH NAG,
Project  Officer {Kosi),
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l*.si imate of pn]aun Y SWIYETR awl mnliy.t-mm for the p.’lel andmg thah 18,

Reninl Tvema Berima tod Tetwl
No. sur
- 1 2 K] £
Rs P,

b Surveqs fo he carried vl by Swveey of Fe lia wnder guidance of the LN
{ay For dam Bite

Comprisay serial-photography of the gowgs and the revervole area, survey

and map publication of the dam site m seales add of
{(#) | == L0in
(¢¢) 327 =1 ule

Sorvey 4ol moap publicatien of reaerwigr aren owl the Cleaira gorse

to a s e V- T s nterval cnd B a8 near seaio

surveyv - Drelbh Wosi roservaiy L Newni) . . . . 2,50),A80

(5} For irrization and drainegs uren 1o o a3 e o 47=1 1avke Masr o Kosi
inchuding the river ip e g ondy) 20 0w W00 aeres, a o, | por aere . 39,110,001

N . N l‘ “n‘i
y..-.—.;,*k g 30,606 o, 70,00}

(ry Cost of var: : pheroaces: HEEIL T WO RWE
pubticatien ni maj _vla.u. sl ppeiiioe ser e

t Nugveys tu be carried oisl by ar wivker Mo lirecHon of e W & N & 0rmisaren-—
() Longitudinal secticn of the river sl x-seawion: (1Y ap:ari) W) wiles ar

R 1o per mile . . . . . - . . . R
(&) Surveys fer railway and read algnnients for the dam ard vhe bacrsge 30,909
e} Alicninens of Eastern Kost Canui and branshes : X0 rdiles at Ra. 23
per mile . . . . . . . . . . . 13,840 ¥7.080
U Discharge Ubservations.
Xumber of sites . . . . . . . (6)
Expendiswre per site (now-rocurring) . . . Rs.
Cureens Meters 14 . . . . . . . 1,20
Boat large 1 . . . . . . . 1,009
Boat small 1, . . . B . . . Go9
Sounding rods, ete.. . . . . . . lag
Ropes . . . . . . . . . a0y
3,500 21,000
Recurring Expenditure for 2 yesw per stie,
Head heatnan at Tis. 75 @, 1. . . . . 1,500
4 khalasiz crm-boatmen gt Bs, 60 pm, . . . | 3. 1]
Ropes at Rs 200 per snnwa . . . . . 408
7,960
(Say Ra, 8,000) 48,008

Temporary gauge readers for tlood seasom 24 Nos. for ¢
months per year for two years at Re, 8 poom. . 11,520 Bay 11,506 £0,500

4 Silt Observations,

Number of sites . . . . (3
Ra,
Equipment  (nen-revuareing! per site
Ras, L . . . . 0,00,
Recurring expemditure for 2 years;
2 khalasis per site at Bs. 533 pom. 13,200

Say 13,000
— 13,000 18.000



] i’ropcr(y Survey.
For 9 months.

4 Surveyors at Rs. 1R0 pomn. © . . 6,480
10 Khalasis at Ra. 35 p.m. . . 4,950
Camp charges . . 5,008
&¥aff on deputation from \Iepal . ' 5,00€
21,43¢ Say 21,400 21,400
R, Rs.
§ @reund Water Surveys.
Meae will be done by staff. Nil
7 Metserolegical Surveys,
@igures given by Mpteorological Departinent)
Class I Observatorios, 2 Nos.
Cluss II  Qbservatories, 2 Noa.
Class III  Observutories, 6 Noa.
Class IV Observatories, 20 Nos.
’ Ra. Ra.
() Non.recwrring ¢xpenditure.
(%) Equipment . . . 79,700
(#) Installution charges mcludmg
buildings . . . 485,500 1,28,500
(d Recurring charges for two years.
Pay of Officers . . . C - 4,800
Pay of Staff . . . . . 1,00,000
Dearness allowance . . . 50,000
T. A. & contingencies . . . 10,000 1,64,800 2,93,300 2,893,300
8  Seismelogical Surveys.
(Based on flugures given by Meteorclogical Depa.rtment)
{&) Equipment (non-recurring}
One Cc\mhmdg_o Universal ¥V 1br0[,raph . . .
Ome Vennor's 127 Accelorograph . . . . 45,000
Two unity milneshaw  horizoutal componcnt
Soismograph . . . f
One Benioff vertical so:».mog_rmph . . . -J
Six wood-Anderson soismographs . . . 24,000
69,000
(%) Buildings for abservatories . . . . . 20,000
(¢) Recurring expenditure for two years,
Pay of staff . . . . . 13,600 ..
Allowances & Honoraria . . . 6,000 ..
Contingencics . T 6,000 25,000 1,14,000 1,14,000

9 ®dategical Investigations.
{a¢) Equipment (non-recurring})

Diamond drills 6§ Nos. . . N 1,80,000
Diamonds & spares for above . . 2,440,000
Calyx drill complete . . . 20,000
Spares for above . - . . 3,0
Special boats fur drills 4 sots . . 10,000
Dorrick, stool cabies ete, . . . 3,000
Comprossors 4 Nos. at 3000 . . 20,000
Pumps 2 Nos. . . . . 6,000

Hoists for vertical shafts : 2 Nos, . 10,000

4,496,000
15 M. of I1&P.
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() Labour and consttmabls stores for

{#} 30,000 of diamond dﬂllmg at
Rq 12 per foot . . 3,860,000

{i7) 2 Vertical shafea for under river

tunnel 200" dsep each 48" dias

meter at Ka. 100 & foot . . 40,000

(3ii} Cross tunnel under the river 500"
at Rs, 100 per foot . . . 60,000

(iv) Drifts 7"x 5 length 8000° at
Ra. 80 per foot . . . 4,00,000
8,560,000

(¢} Specisliata,
One drill foroman at R, 2000 p-m.

for 2 years . 48,000
Subsistence allowance for above at
Rs. 584 p.m. =14,016 aay . . 14,000
Passags both-ways . . . . 7,600
Consulting Geologist’s fees . . 15,000
Resident Geclogists 2 Nos. for one
year 4t Rs. 350 p.m, . . 8,400
Deamesa Allowance, T. A., ete. . 3,600
98,500 . 14,42,600
Deduct cost of tools and plants devailed below which Ras. Ra.
will be available for use on other works to be
taken on stock suspense for further use on
other worka.
Ra.
76 per cent of Ra. 1,80,000, the cost of
drilla . . . . . 1,35,000
76 per cent of Ra. 20,000, the cost of
calyx drill . 15,000
Spares . . . . . . 30,000
75 per cent of Rs. 10,000 the cost
of speciul boats . 7,500
76 per cent of Rs 5,000, l;he codt
of Dorrick steel rables . 3.750
76 per cent of Ha. 20,000, the cost of
COmMPTesHors . 13,007
75 per cent. of Ry, 6, 000 the cost of
pump . 4,500
80 per cent of Rs. 10, ‘100 the cost of
hoists . 8,000 2,38,750 12,032,750

—————

10 Roads and Paths.
{a) Construction
(7) Widening and improving eustmg pﬂth between

Barakeshtra and Chatra . 20,000
(#) Tow Yath from Chaira to Dnm site l’rgh! bnnk

H miles . . 10,000
{ii{} Footpath from Bnrakushtra ta T‘rahem, left hnnL. 25,000
{iv) Footpath from Barakeshtra to Tribeni right bank 17,000
{r} Footpaths alung both banks of the Tamur, from

Tribeni to gauge vite . . . . 4,000
(vi) Footputh along the Sun KO‘AJ from Triteni

to gauge site . . - 2,000
(66¢) Footpath along the Arun from Tl‘lb(‘l’ll to M&ch

waghat 3 miles . . . 4,000
{riif} Improvement of cnrt track and (-onstrucl.lng

kutcha road from Chatra to barrage site . . 20,606

——— 1,02,000
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15
16

17

17

() Maintenance of Roads & Pathe.

{(7) Kutcha road from Jogbani to
Chatra 40 miles and @hatra to
barrage site 16 miles

(#d) All other foot-paths .

40,000
23,000

Aeviul ropeway across the ¥apt Kosi, the Tamur, the Arun and the Sun Kosi,

4 Nos., at Bz, 12,008 each
Soil Conscrvation Surveys

Agricultural and soil aurvey for Jrngamon + m!lllon agres at 15,000 per million

acres . . . -
Survey of Fish Fauna . . . .

Industrial and Load Survey . . . . N
Wooden models . . . . . . .
Temporary 4ccommodalion

(@) Dam Investigation

Non-Residential
Adminizstrative Quarters at Barakoshtra . . .

{z) Inspecmon Housea at Barakeshtra and Jogba.m
at 7,000 each

(i) M. B. Sheds for stores and workahops at
Barukeshtra . . . .

{41i) Storo Shed at Chatra .
{4v) Lahoratory and Store shed at Barakeshtl‘a tmd

Tribeni 2 Nos.
gv} M. B, Shed Class IV . . . . .
{vi) Petrol godown . . . - . .
{vid) Magazine for explosives . . . .
{wiii) Dispensary building . .
{iz) Office building for Divisional and Suh Div lsmnal
offices

{z) Sheds for akl]led and unskllled labour 200 \Os .
(xd) Sheds for cooking meals for the above labour

{zéi) Miscellaneous buildings . . ’ .
Restdential
{f}) Executive Engineer's Bungalow . . . .
{i#) Hesidences for six gazetted officers (3 8. D, Os,,
2 Geologists and | Meteorologist} . - .

{#%{) Accommodation for clerks, drawing staff, store-
k%pers, compounders and iaboratory asgistants
25 Nos. . . .

(iv) Aceommodation for Superusors, Silt  Aaqalyst,
Research Assistunt 25 Nos. . . .

(v) Drill Foreman’s quarter : 1 No, . '
(vi} 8. D. Ou, visiting quarter at Tnbem

{vié} Time Keepers, Gauge Readers, I’affadars, Bar-
kandazes, Peons, (Chowkidars, Dak Runnere.
Boutmen, Nepalese fuards, Sweepers’ quarters at
Rs. 350 each B0 Nos. . . .

(va Servants guarters at camp sita ; 3 hos. . ’

8,500
14,000

11,000
8,000

16,000
10,000
1,000
4,000
3000

18,000
10,800

4,200
14,000

Re.

6,000

18,000

25,000

40,000
5,000
1,500

28,000
1,500

1,25,000

63,000

48,000
80,000

60,000
3,000
5,000

10,000

1,22,500

Rs.,

1,25,000

1,67,000

48,000
80,000

60,000
3,000
3,000

10,000
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(b) Irrigation and Drainage investigations.

Accomunodation for officers and stores sheds, ote. L. 8.
50,800 for each division 2 Mos, . . . .

Deduct the cost of muterinls from prefabrieated struc-
tare like M. B. Sheds, Lahors Shede, Nigsen Saeds
which will be availuble for use on oiher Projecta
to he taken on stock suspeuse and eredited to
this work . . . .

18 Camp Houipage.
{i) For Dam Division,

4 Tents 14" 14’ @ 1,400 . . . . .
12 Tents 107 1 (7 800 . . . . .
i necossary tonts @ 130 . . . . .
30 shoulderies w0 350 . . . . .
Camp turniture . .

Repairs and carriage of furniture . .

(it) For Irrigation Divisions.
4 Tents 147 14" @ 1,400 . . . .
B teata 127 12 (@ L1000 B . .
15 tents 107 10 @ 800 . . f

30 shouldaries (¢ 350 . . . . .
Cump furniture . . . . . .
Repairs and carriage of Camp equipage . .

19  Teols and Plant.

({} Special Tools
For Kosi Dam Division.

Jeeps with Irailees 2 Nos, @ 6,000 . .
Weapon carrier tencks 6 Nos, @b 6,000 .
G. M. C. Trucks 4 Now, @ 10,000 X
Country honfs 18 Nos, 70 1M

Inspeaction boars 4 Nos, @ 1,200 . . .
Motor boats 2 Nos, @ ¥,000 . . . .

Fur Trriqution D rision,
Jeeps amd trueks 2 Nos, ¢ 6,000
Weapon carriers 8 Nos, ¢ 6,000 . . .
Boais s~ Nog, @ 1,000 . . .

. -
Tustruments,
For Kosi flim Division,
Levels 12 No=, 6 1,000, . . . .
Theodulftes 3 Nas.ge 3,500 . ' .

Rinoculars 4 Nas, @@ 200

. . .

Cameras 2 Noxs at 4100

Miscellaneous SBurveying and Drawing Instruments

5,600
9,600
900
10,500
7,300
3,000

5,600
8,560
12,000
10,500
10,000
10,000

12,000%
36,000%
40,000%
18,000
4,800*
16.500¢

12,000*
48,000%
8,000

12,0900+
10, 5005 %
S0(x*
S
T 5,000

1,00,000

3,47,599

77,000

2,70,800

39,100

56,800
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.

For Kos: Irrigation Division. : Rs. Rs.
Levels 24 Nos.at 1,000 . L. . . 24 ND0OO**
Theodolites 4 Nos, at 3,500 . . . . Z1006%*
Other suveying and drawing instr umenta . . . 10,000
Boil tosting and Laboratory cynipient . . . - 10,004

{62) (Hfice Furniture and other 7. & I
For Kost Dame Liivision.

O#tice furniture for Excentive Engineer and 8, D, Os. . 6,000
For Kosi Lrriqution Dicisions. - - _
Miscollaneon= T. 12 at 14,000 Por Division . . 20,000
Otfive  furniture for Executive Enginecr and  Sube
Division Officers . e e e e 12,000 3,26,500

Deduct cost of stores Hkely to be available for use on other
works and projucts after completion of the investiga-
tion to be takon on stock suspenze and cost to be
credired to 1his worle as under - -

2539, of tho cost of items muarked *pre-page . . 42,000
7395 of the cost of items marked ** above . . . 51,000
—_— 93,000 2,33, 900
20 Rﬂpa.u's and Carriage of vehicles . . . . . 611, nnn 60,000
21 Silt and chemical lrlbora.fm"v at Bamkeahtm . . . 15,000 15,000
22 Contingencios at 3%, vn the.umount of Rs. 50,88, 400 . - 2,354,400 2,54,400

23  Establishnent.

() Kosi Dam Inevestigaiion Division.

1 Executive Engincer for 3 years @ 1,130 p.m. . . 41,400
3 Asstt. Engineers for 3 years @ 350 pam. . . . 37,800
15 Supeérvisors for 3 yoars @ 150/- pon. . . . 81,000
1 Accountant for 3 years @6 233/- p.m. . v 8,460
I Hoad Clerk for 3 years §r 170, p.mn. . . , 6,120
3 Sub Divisionul Clerks for 3 years ¢ 80,- pm. . . 8,640
U Arcounts Clerk for 3 yoars ¢ 1007 pom. . . . 3,604
4 Clerks for 3 yeurs ¢ 53- pam, . . . . 7920
6 CIOILs for 2 years (@ 33/- p.m. . P . 7,920
1 Sr. Draftsman for 3 years ¢ 150/ pm, . . . 5,400
1 Jr. Draltsman for 3 years @ 140/ p.m. . B . 5,040
L Tracer for 2 yoars @ 60/- pm, . . . . 1,440
1 Ferro Printer for 2 yvears @ 60 p.m. - . . 1,440
b Civil Asatr, Burgeon fov 3 years (¢ 3700 p.m. . 13,320
1 Compounder for 3 vears @ G0.- pm. . . . 2,160
1 Research Asatt, for 3 vears (v Ly p.m. . . 4,760
3 Silt Analysts for 3 vears @ 100 pom, . . . 10,500
b ORilr Analyst for 2 years 1000 [):nl. . . . 2,400
1 Labovatory Asstt, for 2 years g i) pm, . . 1,440
1 Labovatory Aticndant for 2 years i 407 pm. . 960
1 Seismolouical Asstt. for | year ¢ 160/ pom, . . 1,920
I Seninr Observer tor 1 year @ MR- pm. . . . 1,200
I Junior Ohserver for 1 year ¢ 66l;- pam,- . . 720
6 Guage Readers for § years w0 35,- pom. . . . 7,560
4 Daffadars for 3 years 1 30 pan, . . . . 4,320
i Burkandazes for 3 vears o 30/- pam. . . . 6,480
8 Peons for 3 vears w 30 pan. . . . . 5,040
7 Nepulese Police Guards for 3 years @ 35/- p.m. . ) B&0
1 Dispensary servant for 3 yoars @ 30/- pom. . . A Losu
2 Srorekerpers for 2 years o 8O pam, . . . : 3,840
4 Soaziad pays for baadling cash for 3 vears  at
200 p.om, . P . . . 2880
Add provision for incroments . » ' . . . : 10,000 7

g e — 3,10,480
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(#} Irrigation and Drainage Investigation Divisions.

2 Exes, Engincers for 2 yeurs g 1,808/ pm. . 48,000

6§ Asstt. Engineees far 2 yoars g da0/- pam, . . 80,408

28 Yupervisors {ar 2 years (@ 158;. p.m. . . . ’ 72,008

2 Aeesuntunts for 2 yesre ¢1 200- pom. . . 680

2 Head Clorks for 2 years @ 168 - o, . . . 7.438

2 Accounts Clerks fer 2 years ¢ Ivo . pm . . 4,360

6 Sub-Divisional elerks tor 2 yoars g 3¢/ p.m.. . 11,820

16 Asstt, Clerke for 2 years (¢ 50 - pow. . . . 21,12¢

4 Storokecpers for 1 years (0 S0 - pus. . . . 3,840

1 Sr. Desfistoan lur 2 years (o 1a®, - oo . . 3,im

2 Jr. Draftsmen for 2 yoavs @ 188, p.m, . . 4,208

2 Tracers for 2 years @f &0 pom, . A . 2,588

2 Ferroprinters for 2 years (o BU,- powm. . . . 2,488

68 Guage Readers fur 2 vears & 33,-pm. . . . 5,048

8 Daffiudars for 2 years @ 307 pm. . . « 5,780

24 Barkandazes for 2 years o 3¢ - pom, . . . 17,288

18 Poous fur 2 years M 307 p.m. . . . . 11,526

1 Asstt. Soil Specialist for 1 year @ 350/ poma. . . 4,200

6 Boil Analysta for 2 yoars @ 100,- pm. . . 14,400

1 Peon for I yoar @ 30/ p.m. . . . . . 360

8 Spacinl pays for handling cash for 2 years at 20/- p.m. 3,840

Add provision fur inerements fur 1 yoar . . . 20,000

e #3,29,120
($%8} Direction. Office.

1 Stenographer for 2 years @& 170/- pm. . . . 4,080

1 Superintendent for 2 years ¢ 250/~ p.nL . . 6,000

1 Cirela Clerk 2nd for 2 years i 160/ pom. N . 3,840

3 Upper Division Clorks for 2 years @ 80/- p.m. . 5,760

4 Lower Division Clerks for 2 vears (# A3/. p.m, . 3,280

1 8¢, Draftsman for 2 yoars @ 130/ pam, . . 3,600

1 Jr. Draftstman for 2 vears ¢ 100/ pom. . . . 2,400

I Tracer for 2 yenrs i 68/ pan, . . . . 1,440

1 Ferroprinter for 2 yewrs @ 60/- pm, . . . 1,440

¥ Dafiri for 2 years (@ 35/ p.m. . . . . 840

6 Doons {or 2 vears @ 30/ pan, R . - - 4,320

1 Barakandaz for 2 voars & 34, pam. . . . 720

1 Specinl Pay for handling ecash for 2 yeuwrs at
20/-pwm. . . . . . . . . 480
Add provision for incrowents . . . . 2,200
e £42,400
(5) Dearnoss and Nepal Compensaiory allowances,

Seriel Class of Estt, No.  Poriod D. A, Nepal
No. in Yrs. Allce,

Rs. Rs.

1 Executive Engineer . . - 1 3 4,140 5,400

Executive Engineers , . . 2 2 4,500 ~

2  Asstt. Engineers . » - 3 3 7,060 8,100
6 2 10,800 1,500

3 Snpervisors - . - . 15 3 24,300 21,600

20 2 19,200 3,000
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Otpm-qg_-.m

11
12

13
14

15
16

17
18
19
20
21
22
23
24

25

27
28
29
30
31
a2
33

34

35

36
37

b2
pa=s

Accountants . . . . 1 3 1,860
3 2 2,160

Cirele Supdt, . . . ] 2 1,260
Circls 2nd Clerk i 2 1,080
Head Clerk 1 3 1,620
Acceunnts elerk . 1 3 1,260
Head Clerks 2 2 2,160
Acceunts elerks . . . 2 2 1,680
Upper Div. Clerks . 3 2 2,520
Sub-Div. Clerka 3 3 3,780
6 2 5,040

Steno for Project officer 1 3 1,620
Clerks 4 3 5,040
26 2 21,840

Storekecpers . . . . 4 2 3.360
Sr. Drafismen . . . 4 1 3 1,440
2 2 460

Draftaman 1 3 1,440
Tracers . . . . 4 2. 3,360
Ferroprintera 4 2 3,360
Civil Asatt. Surgeca 1 3 2,620
Compounder 1 3 1,260
Dispensary Servant 1 3 900
Rosearch Asstt. . 1 3 1,620
St Analywts . . . 3 3 3.780
1 2 #46)

Assté. Boil Specialist . 1 2 1,680
Scil Analysts . . . . 6 2 &,040
Laborutory Assti. 1 2 840
Laboratory Attendamt 1. 2 600
Seismological Asast. . 1 1 540
Sr. Ohaerver 1 I 420
Jr. Observer 1 I 424
Guuge Readers . 6 3 5,400
Daftadars . [ 2 3.600
4 3 3,600

2 2 4,800

Barkandazes L] 3 5,404
25 2 15,000

Peons . . . . . 3 3 7,200
22 2 13,200

Daftri - ' - . . 1 2 H00
Peon . . . . . 1 1 300
2,17,080

(¢} Travetling Allowances.

(i) For Kosi Dam Divicion ; @ 11,000 per yoar for 3
years . . .

(i) For 2 Irrization and Drainage Investigation Divisions
@ 11,000 each per year for 2 yoars

{i%i) For Supdtg. Engineers Camp staff ste. 4,000 per
year for 2 years . . . . . . .

717,580 2,954,680

33,000

44,000

8,000 85,000

Bay

-

9,76,660
957,000

865,000
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{d} Contingencies

(7} For Dam Investigzation at 13000 per year for 3
yonr:

. . . . . . . 30,000
{#{) For 2 Investigation Divisions 13,000 each por
year tor ooyears . . . . 52,000
(8¢} For Direction Olice 15,000 por year fur 2 years 30,000 1,21, 000} 1,2 1,000
Total Establishment charges Ras. 11,853,000 -

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

MixisTRY oF Wonks, MINEs A¥D PowER

L

One of she factors governing the atiitude of the 8. F. 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 wonld he able to undertake a large number of river valley projects
within a measurable period. Government are adready committed to the Damodar Project as a whole,
the Hirakud Dam Projret, the Bhakiea and Nangal Pr ojocts, Riand, Tungabhadra and Ramapadasagara
to mention only a few of the prominent prn;frcts which must go ahead in any case, The Kosi Projeet
on which we have alrcady spent a Large amount on prelinminary investigations must also go ahead.  Similar
sonziderations would secm to apply to some of the dams on the Chambal, the Narbada and the Tapti.
These 1)1'0jpots will tax all our resvrees and the capacity of CWINC to the utmost for the next 5 years,
if nos for a longer period.  In the circumstane. x, Tam of opinion that CWINC shonld try and reduce the
eost of pwhmma-', surveys or all other projeets which are now under contemplation, e.g., projects in the
Assam Valley, i the C.P., Coorg amd so on. It is quite unnecessary at this stage to undertake acrial sur-
vey of all these projects, nor dees it secm worthwhile taking up a large number of such projects even for
preliminary investigations. We should pick and choose and only tuke up projects which appear most
likely to be profitable and concentrate our energics on such projects, For instance, it will not be posst-
ble for many vears to utilize all the electrical potential in Assam.  The utmost we can aim at is to build
one large dam at a suitable site in Assam which wili previle power and ivrigation, A very rough investi-
gation of the various projects in view will suggest which of them should be taken up for preliminary
investigations ; similariy in the Central Proviness and other areas.  Even on the Mahanadi, I am inclined
to think that we should not spend any more money on the third site, viz., Naraj. 1t will Le quite enough
if Tikkarpara site is explored. The investigations on the third site may well be undertaken 10 years
hence, atter Hirakud and Tikkarpara are nearing completion.

2" 1 have put down my tentative vicws as a basis for discussion with Mr. Khosla. If he agrees
with m~, will he kindly reduce his estimates for preliminary investigations of the Narbada-
Tapti, Assam Valley. and other schemes before 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 wiich are likely to be actually cons-

tructed during the next 5 years.  But there is no point in spending large sums of money on other investi-
gations whicl are not likely to be frnitful, at Teast for the next 5 or 7 years.

Sd. B. K. GoKHALE,

4.3-48,
(Secretary).

Mr. Khosla
B S P
I am in complete agreement with Seerctary’s views.  Will Members and Directors note above and

tuke immediate action as to A7 above in eonsultation with me so that 1 can disenss this with Sceretary
on Monday or Tuesday before T go on tour. This note should come back to me for return to Seey.

Sd. A. N. Kuosra,

4-3-48.
(Chasrman, CWINC.)

15 M. of I&P,
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APPENDIX 1V
NARBADA VALLEY PROJECTS

REPORT

The Narbada river has hitherto been considered as useless for being exploited for either irrigation,
power, or navigation, the latter beyond a certain 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
basing 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 conirol, irrigation, power gencra.
tion and extension of navigation as the chicf objectives in view. They offered to depute some of the

ongincering  staff necessary 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 1%47. The river drains an arca of nearly 40,000 sq. miles.  The total annual
precipitation of rain in the basin is nonnally over 80 million acre feet of water. At present the cntire
amount. is running to waste inte the sea. The river has a deep channel  almost throughout its course
exeept in the plaing of Broach afier it emerges [tom the tust narrow gorge near Rajpipla.  The bed slopes
vary from a maximum of about 40 feet a mile to about 3-75 ft. a mile through the last gorge.  In the

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

A study of the topography has revealed that cxcellent storage sites exist both on the main river
and on some of its tributaries where, by constructing dams of medium heights, reservoirs of varying capa-
cities ean be formed to held back the excessive precipitation of rain during monsoon months and utilize
the water for purposes of perenmial irrigation, power generation, extension of navigation, fish culture and
supplics for domestic uses all over the basin.  Floods in the Broach arca can be completely controlied
by reseeving 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 amd Geelogists 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 projeets, which will aggregate to nearly one million
KW, 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, temperatore,
and humidity and river gauging ; surveys of dam sites, the reserveir areas and areas to be commanded
for irrigation ; seil surveys of the commanded area and geological surveys of the dam sites.  Such other
surveys as minerals of the entire basin, electrical lvad surveys, surveys for navigation, soil erosion and aiso
economic surveys by Gokhale Economic Research Institute, Poona, have also been included in-the pro-
granine of investigations and requisite provisions made in the estimate. Surveys of dam sites, reservoir
areas and irrigation arcas will be done through the agency of the Survey of India Department, while
surveys of main canals and other channel alignments for distribution system for irrigation water will he
done by CWINU staff.  The hydrological surveys will be undertaken in ¢lose co-operation with the Indian
Metevrological Department,  Geological surveys both for minerals and foundation explorations will be
done in close co-operation with the Geolugical Survey of India.  SBimilarly surveys for pisciculture will
be undertaken under the dircetion of the Director, Zovlogical Survey of India.

Two divisions have been formed to do the work, Each Division wilt have four sub-divisions together
with requisite subordinate and ministerial stafl.  Such other stafl asaMeteorological Assistants, Rescarch

Assistants for soil survey, Silt Observers, Geologists, Drill foreman, etc. has alsv been 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 ‘ean be launched wpon in case of features which can be taken up independently before the
investigations on afl projects are completed 8o as to obtain quick and maximum results. As soon as such
atages are reached, estimates for construction will be prepared for sanction.
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Adequate provision for acquiring;r necessary tools and plant and ‘tra.nsport vehicles has been made
at rates whith prevail in the market at present,

A statement showing the rough data for the dam sites and the anticipated benefits from the projects
is given below,
The following map and chart are enclosed-—
(1) An index map of the Narbada basin showing the proposed dam sites and projects.

(2} A profile of Narbada river and its main tributaries.

(i. N. Paxorr,
Project Officer {Narbads and Tapii).
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NARBADA BASIN—ROUGH DATA FOR THE DAM SITES

1. Name of theo river . Narbada  Buriner  Nurbada  Tawa Nurbada Nuarbada Nathada
2. Namo of tho dam eite . RBilghavs  Ghugri Bargi Ranipur  Punasa Barwani  Weir be-
low gorge
3. Length along river (Miles} 153 85 249 95 513 G63 750
© (approx.)
4. Latitude and Longitndo of dam site  80°20°207E 80°42°07K 7935 30°E 77°5%0°K  76°28°0"E 74°41'0"E
220NN 22°4445°N 23°1°07N 22°35°30"N 22°1T70°N 22°2°0"N
5. Catchment aron above dam  sito
{(8q. miles) . . 1900 1280 6180 2340 23600 32000
6. Average rainfall in catchment (Inches) 60 [H] 55 39 45 42
7. Prubable mean annual runoff (m.a.fi.) 3-06 2-06 1-8 3-1z2 15-63 22:23
8. K. L. of river bed . 1320 1570 1240 1020 Gt} 330
9, Praposed F. T. L, . . . 1750 1745 1350 1190 837 590
10. Muximum height of the dam at
F. T. L. (fest) . . 230 175 110 170 237 240
11. Longth of tho dem at F. T. L. {fect) . 3964} 5300 5120 2700 2400 2000
12. Qross capacity of resorvoir at ¥. T. L. _
(m.a.ft.) R . 190 157 2-59 340 17-14 23-18
13, Doad storago (m.a.ft.) 0-19 0-13 0-29 1-5 1-52 2-35
14. Max. area of water aproad {acres) 22900 32000 62200 9600 320000 390400
15, Loases due to evaporation {m.a.ft.) ., 0-08 0-10 023 0-36 1-03 1-28
16, Raservo for flood control . . . .. .. - .
17, Net storage availuble . I-63 1-34 205 3-14 14-60 21-00
18, Continuous reguluted discharge
(cusees) . . . . 3275 2350 700 4140 20500 28980
19. R. L. of the top of dead storuge 1613 1638 1308 1147 700 470
20. R. L. of tail race . . 1540 1583 1280 11235 G70 375
21, Average head available (feet) . 141-3 106+ 3 el 47 1685 155
22, Continyous pawer availahle KW, 30800 15500 32500 12701 223000 300000
23. Gross arce commanded (acres) ‘e 18,00,000  11,00,000 . 3,005,000

L.-—Total live storage impounded

II.—Continuous power generable

Bilgrhaea 30,800 KW,
Ghugri 17,500,
Hurgi 32500,
Tawa 12,700
Punasa 225000,

At the dam between Punasu and Huorinphal 112,000 kKW,

Harinplal 250,000 ,,
At the two dams in the gorge 320,000,
Total 9,98,500 ,,

G. N. Panprr,

. 31413 maft, Total gross aroa commanded 37,00,000 acros.

Project Officer (Narbada and Tapti),
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NARBADA PROJECTS ESTIMATES

Overall cstimate for preliminary surveys and investigations in connoction with projacts for the
multipurpose development of the Narbada Basin.

III. ESTABLISHMENT
Establishment for 4 years including esjablishmens vontingencies . . . . . 23,00,568

Abatract
. Ra.
I. WORKS—
1. Dams and Appurtenani works o

A. Preliminary oxpenses . . .. . . . . . . . 74,000

K. Buildings . . . . . . . . . . . . . 1,00,000

2, Main eunul and Branches . . . . . . . . . . . 4-5:46,500

3. Discharge and silt observations . . . . 2,00,000

4, Mateorological (bservations . . . . . . . . . . . -+ 725,800

5. Miner.l surveys . . . . . . . . . . . . , 10,000

6. Surveys for Picciculture . . . . . . . . . . . 2,000

7. Malaria surveye . . . . . . . . . R . . . 35,000

8. Electric Load surveys . . . . . . . . . 10,000

9. Surveys for Navigation . . . . . . . . . . . © 1,00,000
10 Economic and properiy surveys . . . . . , 60,000
11. Soil erosion surveys . . . . . P . . 7,500
12, Communications . . . . . . . . . . . . . 3,00,000
13. Special Tools and Plant . . . . . . 4,60,000
$7,00,800

2 per cent Contingoncies . . . ' . . . . . . . . 1,34,016
Total Works . ’ 68,34,816
II. TOOLS AND PLANT —_————

Tools and Plant for the Divigions . . . . . . . . . 4,38,000

2 por cont Contingencies . . . . . . . . . . 8,160
Total Tools and Plant . 4,486,760

Grand Total . . 95,901,144
I. WORKS Details
Daros and Appurtenant Works

A. Preliminary Exponscs

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

1. Ghugri Dam . . . . . . . . . . . . 50 8q. miles
2. RBilghra . . . . . . . . . . . . 258 ,,
3. Burgi O L S
4, Tawa . . . . . . . . . . . . . 139 -
5. Hoshangabad . e e e e <. e e e e e 23{Apprex))
6. Pungsa . . ' ' . . . v . . v ' . . 060 »
7. Harinphal . . . . . . . . . . . . . . 140 .
8. Dam site between Punasa and Harinphal . . v ’ . . . . . 25 ”
9. 2 Dam sites in Rﬂ._l'pi‘pla. gorsc . . . . . . . . N . 15 m
15 "
1031-3 Sq. milea
10318 ¥q. miles at Re. 375 per s, mile Ra. 3,87,000.

2. Survey of Dam sites and Weir sites by air photography and ground surveys aud plotting on
a scale of 327=1 milc,

7500 arres at Rs. 4 per acre Re. 30,000
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3. Ceolorical investigations for fonadat’ons of Dam sites and Weir sites and of the roservoir
basing by boring, core drillinzg, making drifts and tuanelling, ete, including testing,

Bilgharn . . . . . . . . . . .
Ghuagri. . . . . . . . . . .
Baryi . . . . . . . . . - . .
Tawa . . . . . . . . .

Punnsh . . CL . . . . . . . .
Harinphal

Hoshangabad . . . .

Dam site hetweoen Pumu;d nnd Hmmplml
2 Dam sites in Rojpipla gorge
Pick-up Weir for Brauch project

21,600 k. Ft. at Ra. 26 per . Ft,

4. 8ail anulysis and borrow survoys for earthen dams including testing
5. Mudol Exporimonts by Indian Watorways Stations 'oana
K. Buildings
Temporary buildiags ~H0 sites

"I, Muin Canals and Branches
{a) Survey of the commanded arens for alignmentis of canals

Cununls ox-Bargi . . . . .
Canals ox-Tawa | . . . . . . .
Canils ox-Broach . . . . .

No. of bores.

. . 40 Noa.
. . 56,
. 32
. 30 t
. 100,
20
. 32,
. 27 .
a0,
25

432 Nos. each 30 in depth ,
Rs, ¢,32,000,

) Rs.
+ L.B, 1{h, (00
. LS, 15,000
. L.8, 1,060,000
9,74,000

. . 18,00,000 acres,
. . 11,00,000 ,,
. . 10,00,000 ,,

39,00,000 acres.

Rs.
39.00,000 aeres @0 Ry, 12 por acre . 43,837,500
(b) Miseollanoous snrveys . . . . . . .8, 20,000
{#} Bxploretions for fuounilbuiona of cross drainags works and necessary surveys L.S, 1,00,000
{d) Soil surveys 39,000,000 ueres a1 Rs, [ per 100 acros . . . 30,000
43,46,000
1L1. Dierharge and Silt Observations {period | years)
Qne Boatman and four Khodasis at each diseharge site and cost of ropes, discharge rodas,
Hoats, winees, st sumplbes and laboratory cquipment
10 sites {8 on tha Nachada amt 2 at Tawn and Thurhner) at He 5,000 per sito per year 2,00,000
Iv. lIuwrofuquut (/b.~¢ruaiar;n.s Ruatngoauges, Temperatures, Hunidity and W z.nd Velocity Q-
serveations
Eauipment and installations of 15 new rangouaees sotpo af thess 1o be of the integrated
salf-reeardme type, hamidity and wind volocity appmutuq at 8 stationg at an average
rate of s Lk . . . . 13,000
Revurring Expondditaee on part-fimo phservers ) .
L5 observers at Ha. 153 pm. for 4 vears 10,800
A ) . a5 A0
V. Mirernl Sarveys Lo S . . . - . - - . N . 10,000
VI, Sureey for Pisciculture L8, . . . . . . 2,000
VI, Molurivg Sarveys LN, . . . . . 5,000
VIIL. Electriv toad Surveys L. 8. . . . . . 160,000
IX. Surrecys for Navigntion LN, . . 1,000,000
X. Econamic aud properlyy Swerveys LS. . . . . . . ' 60,000
X1. Surveia~ for Soil Eravien L. 8, . . . . . N . ' . 7,500
XII, Communicentiona
Constructing 100 milvs of temporary roads and their maintenance for 2 yeas at Re. 3,000
per mile . . . . . . . . . . . . 3,00,000
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XITL, Special Taols and Plant Re.
6 Dianrond Jrilla complate with accesaories at Ra. 66,000 rach -, . . . 3,860,000

Teating apereatus and kiboratory and workshop oguipment for compressive strongth of
rocks wad tosting soils for shear strengrh, oplimurn meiature centent and consolidu-

tion, ete. L. S. . . . . . . . . . . N . 1,00,000
4,60, 000
(‘nT.UO,hUU
29, Contingencies . . . . . . . . . . . . . 34016
Tatal Works . . . . bb,.L .‘il(l
IT. TOOLS AND PLANT

1. Motor vohicles for aurvey partios . . . P . . . . .
14 wvohicles at Rs. 7,000 each . . . . . . . . . 98000
Working expenses {or four yours . R . R . . . . . 1,460,040
2. Seientific Instrumems . . . . . . . R . . 1,201,000
3. Ocdinsry Tools and Plant . . . . . . . . . . 10,000
4. Camp equipage . . . . . . . . . . . . 30,060
4. Qtfice furniture . . . . . . . . . . . . 40,01H)
4.38,000
294 Contingnueies . . . . p . . . . . . . . 8,760
Tota) Tonls and Plant . . 4,4R,760

ITI. E3TABLISHMENT.
Exponditure per year

1. Pay of Officcrs— Rs.
Executive Engincers 2 Neos. @ Rs, 873 p.m. . . . R . . . . 21,000
Aszistant Executive Engineers 4 Nos. @ Rs. 600 pm, . . . . . . 28,800
Asgistant Engzineers 4 Nos, @ Rs. 560 p.m, . . - . . . . . 265,880
Geologist I No. ¢ Rs. 875 p.m. . . . . . . . . . 10,500
Assistant Guolugists 2 Nos. (@ Rs. 500 p.m, . . . . . . . . 12,000
Officer ta conduct cconomie surveys 1 No. @ Rs. 450 pom. . . . . . . 6,600
Drill Foreman | No. @ Rs. 1,600 pm. . . . . . . . . . 12,000

1,157,780
Rs.
2. Pay of Establishment—
3 Motoorniogiral Assistants @ Ra, 280 p.ma, . . . . . - . . 8,640
2 Accountsnts @ Ra. 200 p.m. . . . . . . . . . . 4,800
2 Head elerks 18 Hs. 180 p.m. . . . . . . . . . . 4,320
6 Senior elerks @0 Rs, 150 p.m. . . . . . . . . . . 10,800
2 Starckeepars 42 Rs. 130 pan. . . . . . . . . . . 3,600
14 Junior clerks @) Ra. 93 pan. . . . . . . . . . . 15,624
2 Sonior Drafrsnen @ R, 200 poan, . . . . . . . . . 4,800
4 Junior Draftsnen @@ Rs. 143 pom. . . . . . " . . . 3,432
4 Tracoes w8 Rs. 104 pom, . . . . . . . . . . 4.4992
2 Sub Assistant Surgzeons @ Rs. 170 pom. A . . . . . . N 4,080}
2 Compoundars @@ Rs. 50 pom. . . . . . . . . . . 1,200
32 Ovorseers (3 Ra. 240 pon, . . . .. .. . . . 92,160
G Roavareh Azsistantz 2 Ks. 240 pan, . . . . . . . . 17,2
2 Laborstary Assistants @@ Rs. 230 p.m. . . . . . . . . 5,520
2 Silt-Analysts @ Ra. 200 pan, . . . . . . . . . . 4,804
2 Assistant Silt Analysts @ Ra. 03 p.m, . . . . . . . . 2,232
10 Gauge readers @ Ks. 70 pm. . . . . . . . . . . 8,400
10 Sonive Ohservers 75 Ra. 90 p.n, . . . . . . . . . 18,800
2 Dafadars (2 Rs, 33 pm. . . . e . ' . . . . ' T2

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

14 Peons @ Ra. 33 pm. . . . . . . . 5,645
# Laboratory Khalasis @ Ra, 33 p.m. . . . . . . . . . 2,376
10 Chowkidars & Rs. 33 p.m. . . . . . . . . . 3,960
_—_

Total . . 224,112
\ —_—

Dsarnoss allowanees of Officers, . . . . . . . 16,020
Dharnaas allowane~s for establishmen t 66,430
Travalling aliowanres for Officers . . . 40,000
Trawvalling allow.neeas for establishment . . . 60,000
Coat of projoct Circle office dobited te Narbada . . 33,600
Establishmant eantingencies : 20,000
Esatablishment par year . . . 5,77,3492

(Irind Total—Establishment for 4 yaurs .

23,09,568
G, N PANDI’]',
Project Officer (Narbuda & Tapti).
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I1. Estimate for preliminary surveys and investigations in connection with projects for multtpurpoae
development in the Basin of the Narbada River for the year 1947-48 submitted to Government for sanction.

I. WORKS
Dams and appurtenant worka
{¢} Preliminary expenses

{¢t) Survey to be carried out by the Survey of Indie Department

1. Survey to be carried out by or under the directions of CW.IN.C.

2. Diecharge and &ilt ochservations

3. Geological investigations and mineral survoys

4. Comrnunications .
5, Contingencies at 2 per cent

II. TOOLS AND PLANT

Total Works

LS.
LS.
L.5.
L.s.

L.,

Ra.
2,500
14,000
1,990
1,000
10,000
850

r———

30,140

{(Including transport, conveyance and its carriage and repair charges, survey and mathematical insiruments,

camp equipage, silt, observation apparatus, etc.)
{a) New Supplies
8 Weapan carriers @ Rs. 7,000 each
3 Jeeps with trailers @ Rs. 7,000 each .
2 Chronographs @ Rs. 100 each

2 current metere @ Ra. 1,008 each . .
2 large boata @ Rs. 1,000 each

2 small boata @ Ra. 500 each . . .
Discharge rods . . . . .
Sounding rods . . . . .
Ropes . . . ‘N

One set of u.pparatus for silt observat.lons @ Ra. 1.000 emh and remaining laborat.ory equipment

(&) Repairs and Carriage
Repairs to trucks ete. .

Grand Total of Tools and Plant

III. ESTABLISHMENT
{a) Pay of Officers

2 Executive Enginecers for 3 months @ Rs. 900 p.m.
4 Asgistant Engineers for 3 monthe @ Rs. 350 p.m.

1 Geologiat for 3 months @ Rs. 600 p.n.

Pay of establishment

11 QOverseers for 3 months @ Rs. 180 p.m,

2 Accountants for 3 months (@ Rs. 200 p.m. .
2 Head clerks for 3 months @ Rs. 160 paa. .

1 Sub-Assistant Surgeon for 2 months @ Rs. 200 p.m.

3 clerks for 3 months @ Rs. 80 p.m.

4 Sub-Divisional clerks for 3 months @ Rs. 75 p.m.

1 Head Draftsman for 3 monthe @ Rs. 250 p.m.
2 Junior Draftamen for 3 months @ Rs. 100 p.m.

4 Tracers for 3 months @ Re. 80 p.m. .
1 Dispenser for 2 months @ Rs. 80 p.m.
1 Daffadar for 2 months @ Ras. 35 p.m,
3 Barkandazes for 3 montha @ Rs. 30 pam. .
7 Peons for 3 months @ Rs. 30 pm. . .

15 M. of I&P.

Total

.

Rs,

63,000
21,000
200
2,000
2,000
1,000
200
100
500
2,200

1,300
93,700

5,400
4,200
1,800

11,460

5,940
1,200
960
400
720

760
600
960
180

0
270
630



4 Peons for 3 montbs @ Ra., 30 pam. .
5 Chowkidars for 3 months @ Ra. 30 p.m.
4 Dak runners for 3 months @ Rs. 30 p.m.

11 Khalasis for overseers for 3 monthe @ Rs. 30 p.m. .

7 Gauge readers for 3 months @ Rs. 30 pm, .
Geologist—stalf—L. 8. . . . . .

Dearness allowance and Speecial pay of Officers L. 3.
Dearness allowance of eatablishment L. 8. .

Travelling allowance for officers
1. Executive Enginecra
2. Assistant Engineers .
3. Geologiate

Travelling Allowance of Establishment
Supervisors . .
Other staff (Executive Engmeers)
Geologiat—Other Staff .

{8) Eatablishment Contingencies

Rent for Divisional and Sub-Divisional Offices
Rent for Geologists® Officea

Grand total of establishment . . .

I. Works
I1. Tobls and Plant
IIL. Eatablichment

Total

30,140
93,700
46,900

1,70,740

G. N. Paxnrr,

Project Officer, (Narbada and Tapli).

380
450
360
590
630
1,000

17,350

1,150
7,000

1,400
1,800
1,600

4,200

2,000
2,000
400

4,400

1,000

1,400
48,600
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II1. Estimate for the preliminary surveys and investigation in connection with the project for multipurpose
developments sn the Basin of the Narbada River for the year 1948-49, submitied to Government for sanclion.

I. WORKS
1. Dams and appurienant works. (A—Proliminary expenses}

Survey to be carried out by the Survey of India . . . . .
Survey to be earried out by or under the direction of C.W.I.N. C . . .
K. Buildings . . . . . . . . . . . .

2. Matn canal and branches

Miscellaneous surveys such as canal alignments, special reservoir surveys, ete.
Boil surveys . . . . . . . . . . . .

3. Meteorological surveys

Rain gauges—It is proposed to install 70 new rain gauges (i) Equipment and
installation of gauges—70 new ruin gauges including temperature, humidity and
wind velocity apparatus at 33 places and some self. recordmg gaugca at an
average rate of Ha. 500 each . . . . .

(ff) Observetion Expenditure per year
3 Matearological Assistants @ Rs, 200 pma. . . . . . .
3 Senior Observers @ Rs. 120 p.m. . . .
70 part time Observers @ Rs. 15 p.m.
70 part time Retainers @ Rs. 12 p.m. . . . . -

& Gleological investigations and mineral surveys . . . . .

6 Communications.
7 Special Tools and Plant (Dmll equnpment and apparatus for sml la‘bora.bory)

8 Eccnomic surveys . . . .
9 Hydro Electric Installations—A. preliminaxy expenses-—EIectnc Load surveys .

10 Contingencies @ 29,

ToraL—Works . .
I1. TOOLS AND PLANTS
7 country boats @ Ra. 1,000 each . . . . , . .

3 outboard mators @ Rs. 1,000 each . . . . . . .
16 chronographs at Ra. 100 each .

18 levelling instruments at Ra. 800 each

3 theodolites at Rs. 1,500 each

3 Binoculara at Ra. 200 each

1 camera at Rs. 600

18 measuring chains @ Rs. 15 cach

60—100 ft. tapes at Ra. 30 each

60—50 ft. tapes at Ra. 20 each

7 steel tapes @ Rs. 100

7 drawing boards at Rs. 30 cach

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

2 first class drawing instrument boxes (@ Rs. 300 cach .

Scales with offsets, cte., french curves and miscellanecus ecientific mﬁtmments

and tools and plant . . . . . . . . . . .
10 eurrent meters (@ Rs. 1,000 each . . . . . . .
10 large boats at Rs, 1,000 each . .

10 small boatss at Re. 500 sach
Discharge rods

. L3B.

LS.
L.B.

L.B.
L.5.

Ra.

3,00,000
20,000
50,000

40,000
70,000

69,000
(say}
20,000
50,000
12,040,000
6,000
5,000
61,000

19,41,000

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

100
10,000
16,000

5,000
2,300



Sounding roda . . . . . . .
Ropes . . . . . . .
1 set of apparatus for silt observations . .

Recurring lahoratory exponscs .
15 Nos. 14' x 147 tents @ Rs. 1,200 each
40 Nos. 10" x 10’ tents @ Rs, 800 each
40 Nos. shouldaries at Ra. 600 each

40 servants’ tents at Ra, 500 each

Camp furniturc

Office furniture for Dlvwional and Sub- Dlvtsmnal offices .

Office furniture for aoil physiciat's office and laboratory
(fice furniture for geologist’s office .
Repairs and Carringe—yearly repairs to trucks
Contingencies at 29, . . . .

.

Torar—Tools and

III. ESTABLISHMENT
(a} Pay of officers
2 Executive Engineers at Ra. 900 p.m. for 12 months
8 Assistant Fngineers at Ra. 350 p.m. for 12 months
1 Geologiat at Re. 600 p.m. for 12 montha . .
2 Assistant (Geologists at Ra. 400 p.m. for 12 months
1 Boil Physicist at Ra, 275 p.m. for 12 months

{b) Pay of establishment
32 Overseers st Ra. 180 p.m. for 12 months
2 A ccountants at Rs. 200 p.m. for 12 months
2 Load clerks at Re. 160 p.m. for 12 months
2 Sub-Asett, Surgeons at Re. 200 pan. for 12 months
10 Clerks at Re. 80 p.m,
16 Sub-Divisional Clerks at Rs. 73 p.m. for 12 months
2 Head draftsmen for 12 monthe at Rs. 250 p.m.
2 Junior draftsmen for 12 months at Re. 100 pm. .
4 tracers for 12 months at Ra, 80 p.m.
2 dispensera for 12 months at Rs, 80 p.m.
2 daffadars for 12 months et Ra. 35 p.m.
10 barakandazes for 12 months at Re. 30 p.m.
22 peona for 12 months at Re. 30 p.m.
12 peons for 12 months at Ks. 3 p.m.
10 chowkidara for 12 months at Ks. 30 p.m.
12 Dek runners for 12 months at Rs, 30 p.m.
82 khalasis for overeecers for 12 monthe at Ra. 30 p.m.
20 gauge readers for 12 months at Ra. 30 p.m, .
Geologist's staff L.S. . .
8 sub-overseers at Re. 50 p.m. for 12 months .
3 Laboratory assistants at Re, 100 p.on, for 12 moifths
2 clerks at Ra. 40 p.un, for 12 months
1 computor at Rs. 40 p.m. for 12 months
1 tracer ot Rs. 40 p.m. for 12 months
3 laberatory pvon‘i at Re. 25 p.m. for 12 months
2 peons at Rs. 23 p.m. for 12 months
1 Tapali at Ks. 25 p.m, for 12 months
4 Auger measures at Rs. 40 p.m. for 12 months

Plant

Ra.
1,100

2 500
1,500
300
18,000
32,000
24,000
20,000
£8,000
15,000
2,500
2,500
5,420
£,000

2,00,000

21,600
33,800
7,200
9,600
3,300

75,300

69,120
4,800
3,840
4,800
9,600
14,400
6,000
2,400
3,340
1,920
840
1,600
7,920
4,320
3,600
4,320
11,520
7,200
4,000
3,800
3,600
960
480
480
900
600
300
1,920

1,80,880



Ra.
Doarness allowance and apecial pay of officers . . . . . . . . . 26,420
Dearness allowanee of establishment L.S. . . . 73,008
Travelling allowance of officors Ras.
Executive Engineers . . . . . . . . . . 5,800
Asstt. Engineers . . . . . . . . . . . 14,400
Geologists . . . . . . . . . . . . 8,000
Asstt. Geologists . . . . . . . . R . . 9,600
80il Physicist . R . . .. - 5,000 42,200
Travelling allowance of establishment
Supervisors . . . o . . . . . . . 28,000
Other staffi-XEN’s . . . . . . . . . . 10,000
Qther staff (Geologist) . . . . . . . . . . 1,600
Sail survey rtofi—
Sub-overseers . . . . . . . - .. . 2,000
Auger measutes . . . . . . . . . . . 2,000
Other staff . . . . . . . . . . . . 2,000 435,600
(¢} Establishment contingenciea
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—HEstablishment . 4,50,000
Abastract
I. Works . . R . . . . . . . . . B 19,41,000
I1. Tools and Plant . . . . . . . . . . . 2,00,000
IIT Establishment .. . . . . . . . . . 4,50,000
GraND TOTAL . 25,91,000

G. N. Paxprr,
Project Officer (Narbada and Tapti),
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IV. Estimate for preliminary surveys and investigalions in connection with Projects for the multi-purpose”
development of the Narbada Basin prepared in sccordance wih the instructions of the ad hac Commitiee,

ABSTRACT
1. Bargi Project . . . . . R . .
2. Tawa Praject . . . . . . . .
3. Punasa Project . . . . . .
4. Broach Project . . . . . .
5. General Surveys . . . . . . .
ToTaAL .
Say R

Egtimate for the preliminery surveys and investigations for dam siles on the Narbade at
Bargi and on the Burkner River ai Ghugri and u canal system taking off fom Barg.

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

K. Buildinge .
2. Main Canals and Branches . . . .
3. Malarie Surveys . . . . . . . . . .
4, Electric Load Surveys . “. . . . . . .
5. Property Surveys . . . . . . . - . . .
6. Communications . . . . . . . . . . .
7. Special Tools and Plant - . . . . . . . . . . . .
29, contingencies .
II. TooLs AND PLANT . . . . . . . . . . .
I11. E4TABLISHMENT . . . . . . . .
ToTaL .
DETAILS
1. WoRKSB

Dams and appurtenant works

A. Preliminary Expenses
1. Survey of Resocvoir bagins by air photog'rﬂ.phy and ground survey and plotting of contours
at 10 ft.—5 fi. intorvals on a scele of 4" =1 mile,

Ghugri dam . . . . . - 50 sq. miles
Bilghara . . . . . . 25-8 5q. mileg
Bargi . . . 987 aq. miles

172-8 gq. miles

- . . - L] . .

172- 8 aq. miles ot Ra, 373 per aq. mile, .
2. Survey of dam sites by air photngmphy and ground am'vey and plottmg on a seale of 327 =1 mile,

2,700 acros at Ra. 4 per acre . .
3. Geological investigations for foundat.lons
No. of bores
Bilghara . . . . 40 Nos.
Ghugri . 56 Noa.
Bargi . . . . . 52 Noa.

. 148 Nos.

Re.

27,39,114
15,42,677
7,35,320
11,02,255
37,770

64,97,081
3. 64,897,000

Bilgark and

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
8,686,088

27,39,114

—_—— -

45,000

10,800
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148 bores each 50 r.ft. at Rs. 20 per r.ft.
4. Boil analysis and burrow surveys . . . .
5. Modol experiments . ‘ . . . .

K. Buildings
Temporary Buildings .

IT. MAIN CANAIS AND BRANCHES
(@) Survey of commanded area 18,00,000 acres at (As. 9} per acre

(6) Miscoellancous eurveys . .
(¢} Exploration for founds of cross-drainage works
(d) Soil surveys 18,00,000 acres at Re. 1 per 10¢ acres

ITI. Malaria surveys . . . . . . .
IV. Electric load surveys .
V. Property surveys 173 sq. milea a-t Ras. 43 per 8q. mnle
VI. Communications - . . . . . . .
VII. Special Toola and Plant ' '
2 Diamond drills . . . . . . .
Testing apparatus = . . . . . . . .

1II, TooLs axD Prant
Motor vehicles 7 vshicles at Rs. 7,600 . . . . .
Working expenses for 3 years . . . . . .
Scientific Instraments . . ’
Ordinary Tools and Plant
Camp equipage . . . . . .
Office furpitute .~ . -  « . . .

III. ESTABLISEMENTS
Cost of 1 Division for 3 yeara at Rs. 2,88,688 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
I. Wosks
1. Dams and appurtenant works
A. Preliminary expenses . . . . .
K. Buiklinga . . . . . B
2. Main canals and branches . . . . .
3. Malaria surveys . . . . . . . .
4, Electric load surveys . . . . . . .

6. Property surveys
6. Communications . . . . . .
7. Special Tools and Flant . . . . . . .

II. Toors aNp PrawT . . . . . . .
III. ESTABLISHMENT . . . . . . . .

L.8.
L.5.

L.8.

294, contingencies

29, contingencies

ToTAL—Works .

ToTar

Ra,
1,48,000

7,000
5,000

235,800
30,000

10,12,600
8,000
60,000
18,000

10,98,500

1,400
2,000
7,500
1,00,000

1,20,000
40,000

1,60,000

49,000
52,600
60,000

3,000
15,000
20,000

2,01,600
4,030

2,065,630
8,66,088

and a left bank

87,125
28,000
6,569,750
1,000
500
6,000
80,000
1,35,000

9,944,375
19,888

10,14,263

86,370
4,33,044

16,42,677
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DETAILS
I. Worrs
1. Dame and appurienant works
A. Preliminary Expenses Ra.

1. Survey of reservoir basin by sir photography and ground survey and plotting contours
at 10 ft.—5 ft, intervals on a scale of 4*=1 mile 139 sq. miles at Ra. 375 per sq. mile . 52,125

2. Survey of dam site by air phetography and grou.nd auney and p]ottmg on a scale of
32%==1 mile 500 acres at Rs. 4 per acre. . . . . 2,000

3. Geological investigations for foundations of dam and raservoir basin by boring, core drilling
making drifts, tumwllmg, ete. mcludmg testmg 30 Nos. bores each of 50 Rft. at Ra. 20 per

Rft. . . . . 30,000
4. Soil surveys and burrow surveys . . . B . . . . . L.A. 1,000
5. Model experiments by Indian Waterways Station, Poona . . . . . . 2,000
87,125
K. Butldings
Temporary buildings . . . . . . . . . . . . L.S. 25,000
2, Main Canals eand Branches
l Survey of the commanded area for Canal alignment 11,060,000 acrea at As. 9 per acre . . L6,18,750
. Miscellaneous surveys . . . . . . . . . . . L.B. 5,000
3 Explerations for foundations of cro:,s-dramage works and necessary surveys . . . L& 25,000
4, Soil surveys 11,00,000 acres at Re. 1 per 100 aeres . . . . . . . . 11,000
6,569,750
3. Malaria Surveys . . . . . . . . . . . . . LB, 1,000
4, Electric load survey . . . . . . . . . . . . L.8. 500
5. Property surveys 139 sq. miles at Rs. 43/- per sq. mile . . . . . . . 8,000
6. Communications
Constructing snd maintaining for 3 years tempaorary roads . . . . . LS. 80,000
7. 8pecial Toole and Plant
1. 2 Diamond drills complete with accessories at Ra. 60,000 each . . . . . 1,20,000
2. Tosting apparutus and luboratory equipment for compressive strength of rocks and tegting
aoils for shear strength, optimum moisture content and consolidation, ete.§. . L.8. 15,000
1,356,000
9,94,375
29, contingencies . 19,888
Torar— Works . 10,14,263
II. Toors AND PLANT
1. Motor vehicles for survey parties 3 Nos. at Rs. 7,000 each . . . . . . . 21,000
2. Working expenscs for ubove for 3 years . . . . . . . . . . 22,600
3. Scientific Instrumenta . . . . . . . . 30,000
4. Ordinary Tools and Plant . . . . . . . . . . . . 2,600
5. Camp squipage . . . . . . . . . . . - - . [ 7,800
6. Office furniture . . . . . . . . R . . . . . 10,000
93,500
29, contingenciea . 1,870
95,370

III. ESTADLIBHMENT

Cost of 1 Division for 3 years—8,66,088. B509, chargeable to Taws . . . . . 4,33,04
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3. Betimate for the preliminary surveys and investigations for a dam site on the Narbada River mear Punasa,

Jor wurpases of flood control and generating hydro-electric power.
ABEBTRACT

I. WoRrks
1, ‘Damt and Appurtenant Works

A. Preliminary Expenses . . . . . . .
K. Bildings . . . . . . . . N
2. Malariag survoys , . .
3. Elecrrie {oad survews . . . . . . )
4, Property surveys .
5, Comrnmnieations . . .
6

. Spesiai Tools and Plant

IT. Toorm axn Pranrt
IIT, ESTARRMEAMENT ,

DETAILS
I. Wozxks
1. Dams ond appurienant works

A. Prelimanary Expenses

. - . .
. . . -
. . a

29, contingoncies

Torar—Works

ToTaL

Ra.
3,04,500
30,000
3,000
7,500
21,500
1,00,600
1,45,000

$,11,500
12,230

6,22,730
24,000
856,609

7,35,329

1. Smrvey of Reservair basin by air photography and ground survey and plotting contours
ar 10 fr.—3 fr. intervals on a seale of 47=1 mile 3} sq, miles at Rs. 375 por sq. mile

2. Survey of dam site by air photography and yround survey nnrd

22°=1 mile. 2,000 acres at Rs. 4 per eere

1,87.500

plothng, on a escale of

8,000

3. Ceplogical Investipations for foundations of dem aite and reservoir basin by I)ormg, core

drilling, makiag drifrs, tunnelling, ete. mcludmg testing 1.0 Nos. borrs each AU deep=

3,000 Bit. at Rs. 20 per Rft.

-

&. Model Experiments by Indian Waterways Station, Poona

K. Buddings

1. Femporary Buildings . . .
2. 3alarin Surveys
3. Electrie load survevs . .
4. Property surveys 500 sq. miles at Rs 43 por sq. "ru[ea . .
. Comminricnalions

Constracting temporary roads and their meintenance for 3 years
6. Specind Tools and Plant

I. 2 diamond drills complate with accessories at Rs. 60,00 cach

2. Tosting apparatus for Labaratory and workchop equipment for romprossive strength of

Hoil analysis and burrow surveys for earthen dlykes including teating

L.5.
L.5.

L.S.
LS.
L.8.

L.5.

1,00,000
2,000
7,000

3,04,500

30,000
3,000
7,500

21,500

1,00,000

1,20,6a0

rocks and testing soils for shear strength, optimum moisture content and consolidation,

ate.

1I5M. of 1. & P.

29, econtingencies

ToTar—Works

L.8.

25,000

1,45,000

6,11,360

12,230

6,23,730
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II, Toors AND Praxr Re.
Motor vehicle for survey party 1 No. at Re. 7,000 . . .- . . . PR ' 7,000
Working expenses for 3 years . . . . . . . . P . . 7,500
Scientific instryments . . . . . . . . . . . . . . 6:060
Ordinary Tools and Plant . . . . . . . . . . . . . 300
Camp squipage , . . . . . . . . . . . . . . 1,500
Office furniture ., . . . . . . . . . . . . . LN 2,000

24,500

29 contingenoies . 490

24,890

——

III. ESTABLISHMENT

Coust of I Division for 3 years—a8,66,088. 109, chargeable to Punasa . . . . . 86,609

4. Estimate for preliminary surveys and investiyations for the Broach Project consisting of a Pick-up Weir
at the end of the Rujpipla Gorye, and left and right bank canals taking off from the weir for purposes of

trrigation,
ABSTRACT
1. Worxks
1. Dams and Appurienant works
A. Preliminary Expenses . . . . . . . . . . . . 28,000
K. Buildings . . . . , . . . . . . . 15,600
2. Main Canals and anclme . . . . . . . . . . . . 5,894,500
3. Communications . . . . . . . . . . . . . 20,000
8,57,500
29, contingoncied . . 13,160
TotaL—Works 6,770,850
II. Toors AND Prant . . . . . . . \ . . . . . . 83,170
II1. ESTABLISBHMENT , R . . . . . . . . . . . . . 3,46,435
ToraL . 11,062,256
DETAILS
I. WoRrxS
1. Dams and appurtenant works
A, Preliminary Expenses
L. Survey of weir stte by air photography and groum:l surxeys and plottmg on & scalo of 327= )
. 1 mily, 30 weres at Rs. 4 por acre . . 2,000
2. Geologicul Invastigations for foundation of weir site by bormg, core dnllmg, etc, mcludmg
tosting. 23 Nos. bores, each of depth 50'= 1,250 Rft. at Es. 20 per Rft. . . . 25,000
3. Model Experiments by Indian Waterways Station Poona . . . . . L.B. 1,000
28,000
K. Buildings
Towiporary Buildings . . . . ‘ . . . . . . . . L&. 15,000
2. Main Canals and Branches
1. Survey of commumied arens for alignments of canals, 10,00,000 acres at As, 9 per acre . 5,862,600
2. Mizcellaneous surveys . . . . . . . . . . LB. 7,000
3. Explorations tor foundations of cross- dmmuge works and necessary surveys . . LB, 15,000
4. Seil surveys 10,00,000 acres at Re. 1 per 100 acres . ' . . ' . . 10,000

. 5,04,000
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' Ra.
3, Communications
Constmctmg temporary roads and maintaining them for 3 years . ) . . L& 20,000
8,57.500
29, contingencies . . . . . . . . . . . 13,150
Total Works . . . . 6,70,660
J1I. TOOLS AND PLANT
Motor vehicles for survey parties 8 Noa. at Ra. 7,000 each . . . . . 21,000
Working expenses for 3 years . . 22,500
Bcientific Instruments . . . . . . . . . . . . 24,000

Ordinary Tools and Plant

. ) 2,000
Camp equipage . . 8,000
- Office furniture . N . . ' : ' . . . . 8,000
‘ 83,500
29 contingencies . . . . ' . . . . . . 1,670
83,170
IIT. ESTABLISHMENT
Cost of 1 Division for 3 years 8,066,088, 409, chargeable to Broach Project . . . 3,406,435

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

ABSTRACT
1. WORKS Rs.
1. Discharge and Silt Observationa . f . . . . 12,00.000
2. Metecrological Observations 25,800
3. Mineral Surveys . 10,000
4, Burveys for Pisciculture . . 2,000
6. Surveys for Navigation , . . . . 1,00,000
8. Economic Surveys . 253,000
7. Surveys for soil erosion 7,500
3,70,300
29, contingencies . . . . . . . , . . 7,406
Total . . . . . 3,77,706
DETAILS
I. WORKS
1. Discharge and silt observaiions
One boatman and four khalasis at each discharge site, and cost of ropes, discharge rods,
floats, gauges, silt samplere, and lahoratory equipment,
10 sites (8 on Narbada and 2 at Tawa and Hurhner) at Re. 5,000 per site per year for 4
yvears 2,00,000
9. Meteorological Obse’rvmmﬂa (Rmng«zuge)
Raingauges, Temperature, humidity, and wind velocity ohservations,
{#) Equipment and installation of 15 new raingauges (some of these to be of the intog.ated
gelf-recording type), humidity and wind VLlOL‘lty apparatus at 5 stations at an av 1rage
rate of Rs. 1,000 15,000
(i7} Recurring expenditure on part time observers. 15 observers at Ra. 13 p.m. for 4 »Pa.rs 10,800
2,25, 800
3. Mineral Surveys , . . . . . . . . . . , L.S. 10,000
4, Surveys for Pisciculture . L.8. 2,000
8. Surveys for Navigation . L.8. 1,00,000
6. Economic SBurveys . . . . L.8. 25,000
7. Surveys for soil erosion . . L.8. 7,600
W’
o 3,70,300
29, contingencies . . . . LT . . . . . 7,408

s —_—
Total. Works . . . . 3,77,706

» ———
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Deiails of the establishment of the two Divisions provided for in the preceding five estimiies,

1. Pay of Officers

Exccutive Enpineers 7 Ba. 875 pam.
Asstt. Exceutive Enyineers @, Rs, 600 p.m. .
Asstt, Engincers @ Rs. 360 pom.,

Goolouist @ [Lx 835 pm.

Aastt, Geologists @ Res, SO0 pam.

— b b= He e D

Officer to conducet cconomic surveys @ Rs,
Sl pom.

1 Drilt Foreman (@ Ra, lﬂOp m., . . . 1 No. at Rsa. 1,000 p.m.

2. Pay of Establishment

Meteorologicul Asstis, @ 240 p.m.
Accountants . Rs. 200 p.m.
Head Clerks i Ha, 180 pom.

125

G Senior Clerks «n Rs. 15t pm,

2 Storekeepuers ¢ Rae. 150 pan.

14 Junior Clerks ¢z Bs. 93 pm

2 Senior Deruftsinen g Rs. 200 pm.

2 Junigr Draft-men 4 Rs. 143 p.m.

4 Troecers r R- 104 pam.

2 Hub-Asatts, Surgeons ¢ Rs. !fl)pm
2 Compounders ¢f Rs. G0 pom.

32 Overseers B Ra 2400 pom. .

6 Research Asstts, @ R 240 pan.

2 Luboratory Asstts, ¢ Rs, 230 pom.
2 Hilt Analysts @ Rs, 200 pan.
doAsstt. Silt Analysts (o Bs0 93 pom.
10 Guoupe Readers @@ Ba. 70 pamn.

10 Sentor Observers ¢ Hs 30 poan.

2 Datticlars 0 R 33 po,
10 Burkandazes (. Re. 33 pa.

14 Peons g 14 33 pan. .
¢ Lubaratory khalagis @ Hs. 33 p.m.
1 Chowkidars { Rs, 32 pm,

3, Dearness Allowapce for oflicers

4. Dearness Allowancee for establishunent
b, T. A, for officers

6. T. A. for estuhlishment

7. Cast of Project cirele oftice debitod to Narbada
8, Establishment contingencies

Cost af extablishigent of 1 Division per year
5,77,302
= 2,889,694

Cost of 1 Uiv.gion .or 3 1ycurs Ra. 8,66,088

Project Officer, (Narbada and Tapéi).

Details of esiublishment of - he hwo Divisions

21,000
23,800
245,580
10,304
12,000

6,600
12,000

- 117,780
§,640
4,800
4,320

i0,800
3,600
15,624
1,800
5,432
4,592
4,080
1.200
92,180
17,280
5,520
4,800
2,232
3,400
10,300
792
3,060
5,044
2,376
3,060
2,024,112

. 16,020

. 66,180

. 40,000

. 150,000

. 33,600

20,000

— .

5,717,392

G. N. Paxpir,

Boue i M re Sor prar
KHe.
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APPENDIX V

TAPTI VALLEY PROJECTS

As in the case of the Narbada, no work for utilizing the wuters of the Taoti river has so far been exe-
ented. This river drains a total area of about 30000 squaine miles and approximately 45 million  acre
feet of water precipitate in the basin during the wonsoon months, The cutire quantity runs to waste
to the sea. The Surat plain often gets flovded cansing 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
calculated to have reached the figure of 900,000 cnsees.  Towards the end of the List century a proposal
for irrlgating lands in the Burat plain was investigated but the scheme did not materialise.

Government of Bombay approached CWINC about a year and a half ago with o request te investi-
gate and formulate schemes which would mitigate the evil of flood and enalide the water resources of the
basin being utilised for such other beneficial purposes as irrigatiun, extension of navivetion and generation
of hydel power. Studies of topographical and hydrological data of the basin were wccordingly taken
up by the CWINC early in 1947. These studies have revealed that quite o number of suitable sites for
development exists in the basin whereby construction of dams of low to medium heights vescrveirs can
be ercated for atorage of water during monsoons, regulated discharges trom which can be utilized for the
multipurposes of irrigation and power gencration. Bw alfowing a reserve  for flosd abserption in the
lowermost reservoir, floods in the Surat plain can be completely contrelled,

For the present it has been decided to investigate only six projects of which four are on the main
river and two on the tributaries. Another project on an impertant tributary Girna is heing investigated
by the Government of Bombay. Total storage at these sites will amount to about 4-5 million acre fect,
slightly less than in the case of the Damodar \'A”t‘\.’ Projects. A gross area of 12850000 will be command
ed for irrigation and 63,010 kW. of continuous power generated.  Such other Lenefits as fish culture
in the reservoirs, recreational amenities and assurance of ur,lequ:tte domestic water supplies will alse wecrue

to the entire basin with the development of these projects. A list of the projects as well as their details
is appended to this note,

The estimate amounting to Rs, 42275,034 has been prepared fo cover the cost of necessary surveys
and investigations in order to prepare the projects in detail for exceution. It is proposed to set up one
division with four sub-divisions and requisite number of subordinate and ministerial staf to do the work.
Details of the work to be done are shown in the estimuate.  Topegeaphical surveys of the dam sites, reservoir -
areas, areas to be commanded for irrigation will be done thlull(']l the agency of the Survey of lndm De.
partment. Geological surveys of the dam sites and mineral surveyvs of the basir will Le undertaken in
collaboration of the Geological Survey of India. Hyvdrological surveys will similuely he done in close
ce-operation with the Indian Meteorological Departiuent,  Provisions have also been made for soil surveys
of the area to be irrigated and such other items as clectiteal load surveys, malaria centrel surveys, fish
culture survey and economic and property survey. Necossary sttt for geclogical and other surveys has
been provided. It is anticipated that a period of two years will be required to comylete all these surveys
aud investigations. Accordingly staff has been prm]rlr ¢ for that pericdd. Necessary tocls and plant
such as survey instruments, core drills, camp requisites have also been provided for.

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

(1) An 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, PaxDIT,
Project Officer (Narbada and Tapti).
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Papti Basin—Rough Dala for the Dam Sites

1. Name of the river . . . Tapti Tapti Tapti Tapti Waghur  Panjhra
2. Name of dam site . . . Atwadhana Nawtha Hatpur Ukai Bhagpur  Akalpads
8. Length along river (miles) . . at 259 315 487 44 38
4. Latitude and Longitude at dam site 77° 20°0" E 76° 27 0" E 75°67 0"E 78°35'30°E 75° 42’ 0" E 74" 28° 0*E
21°497 157N 21°26°0"N 21° 330" N 21°15 30" N 20° 580" N 20°57 0" N
5. Catchment area above dam (sg. 1,049 3,100 11,750 23,365 789 510
miles).
6. Average rainfall in catchment 43 41-88 3442 30-87 30 30
(inches).
7. Probable mean annual run-off. 0-92 1-4 2.5 3-43* 0°17 0108
{ra. . ft.)
8. R. L. of river bed . . . 1,190 800 625 175 730 . 1,170
9. Proposed F. T, L. . . . 1,340 90} 690 400 Not worked out,
10, Maximum height of dum up to 150 100 85 225 Not worked out.
F.T. L. (ft.}.
11. Loength of dam at ¥. T. L. {ft.) . 2,700 2,640 20,000 16,000 Not worked out.
12. Gross capacity of reservoirat F. T. 0-82 056 - 619 Not worked out,
L. {m. u. ft.).
13, Dead storage {n. a. ft.) . . 0-11 0-20 . 1-71 Not worked out.
14. Moximum uwrea of water spread 11,900 19,400 . 1,786,000 Not worked ont.
(ncres).
15. Losses due to evaperation {55 ft. 0-042 0-076 .. 0.-49  Not worked out

TII, Total gross sres cornmanded for irrigation

. Reserve for flood control (m. a. ft.}

per year) (m. a. ft.)
1-06 Not worked out.

. Neat Siorago available (m. a. ft.) 067 0-28 .. 2-94 Not worked out.
. Continuous regulated discharge 890 1,285 1,2B5 4,000 Not worked out.
{eusecs}.
. R. L. of top of doad storage 1,252 875 . 360 Not worked out.
. R. L. of Tail Race . . 1,160 810 .. 195 Not worked out.
. Averago head avuailable for power 141 77-3 . 181  Not worked out.
(ft.).
. Contingous power available (kW.) 8,360 6,660 .. ' 48,000 Not worked out.
. Gross area commanded (acres) . . 5,00,000 7,00,000 50,000 356,000
*Excluding run-off intercepted above,
I. Totul live atorago impoundecd . . . . . . . . . ., 4497 m. a, ft. -
IT. Total vontinuous power gonerated . . . . . . . . . 63,010 kW,

R . 12,85,000 acres,



45
Tapti Projects Estimates

Ovel 4Ll ESTIMATE FOR PRELIMINARY SUBVEYS AND INVESTIGATIONS IN CONNEOTION
WITE PROJECTS FOR THE MULTI-PURPOSE DEVELOPMENT o THE Tap11 Basin

Abstract
I. WORKS
1. Dams and Appurtenant worka R
a.
A. Preliminary expenses . . . . . . . . . . 5,80,000
K. Buildings . .. . .. ... .. . . 60,000
2. Main canala and Branches . . . . . . . . . . . 14,78,800
3. Discharge and Slit Obgervationa . . . . . . . . . 1,406,000
4. Meteorological Observations . . . . . . . . . 17,200
8. Mineral survey . . . . . . . . . . . . 5,000
6. Surveys for Pisciculture . . ' \ ' . . . . . . 1,000
7. Malaria surveys . . . . . . . . . . 2,500
8., Hlectric Load gurveys . B . ' . . . . . . . 5,000
9. Surveys for Navigation . s . . . . . . . . . | 40,000
10. Economic and property survey . . . . . . . . . 20,000
11. Survey for soil erosion . . . . . . . . . . . 5,000
12. Communications . . . . . . . . . . . . 1,50,000
13. Special Togls and Plant . . . . . . . . . . 2,30,000
27,34,500
2 per cent contingenciss . . . . . . . . . . 54,690
Total Works . . . . 27,898,190
1I. TOOLS AND PLANT
Tools and plant for the Division . . . . . . . . . . 2,168,000
2 per cent contingencies . ' . . . . . . . 4,380
Total Tools and Plant . . 2,283,380
II1. ESTABLISHMENT ‘ .
Establishment for 4 years including establishment contingencies . . . . . 12,12,464
) Grand Total . . 42,256,034
Detaits

1. WORKS . .
Dams and Appurtenant Works
A, preliminary Expenses

1. Burvey of the reserveir basing by air photography and ground survey and plotting
contours at 10ft.—3 {t. intervals on a scale of 4"=1 mile.

8q. miles

(@) Tuksi/Tokarws dam . . . . . . . . . 295

(4) Nawtha Dam . . - . . . . . . . 84
{¢) Atawadhna dam . . . . . . . . . . 18-8

(d) Waghar snd Pagjhra dem . .« . .« o« . . 16
Total | . 342-6

Sttty
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342-6 Sq. Miles @@ Rs. 375 per 8q. Mile .

Re. 1,28,000

2, Sarvey of the dam sites and weir sites by air photography and ground
surveys and piotting on w scale of 327 =1 milo.
AoTes
{a) UkaiTokarwa dam site . . 3,000
(b) Kukarpar weir sita . . . 600
(c) Hatnur weir site - . €00
(d) Nawthan dam site . . . . 800
{e) AMawadhna dam site . . 800 =2
{f) Panjlica dam site . . . . . . 800
(g} Waghur dam site . 1,800
s,
8,000
8,000 neres a1 Hs, 4 per acre . . ' . 32,000
3. Goological investizations for foundations of the dam sites and weir sites
aml ol the reservoir bading by boring, cere-drilling meking, drifts and
tunnelling ete.. including testing.
. Noas.
(i) Wakarpar 3Weir 25
{H) Ukai Tolrwa dam 160
(¢} flatnur weir . 20
() Nawtha dum . . . f 27
‘{c) Atawundhina dam . . . . 27
() Waghur dom . . . . 0
{7} Panjhra dam . 100
400
400 nos. each of 20000 R, &8 Hs, 20 per Rit. . . . 4,00,000
4. Soil analy=is and burrow surveys fur carthen dams, inelnding testing L.8. 10,000
. Madel Exporiments by the Indinn Waterways Station. Poona L.S. 10,000
5,80,000
K. Buildings
Tomporary bhuildings . ’ . . L.8, 60,000
IT. Main eanvids avid brancios .
{#} Swrveys ol ihe commanded areas for alignment of canals.
RCI'Os
Canals ox. Kalkarpar . . . . 7,00,000
Cognals ex. Harnur . . . . . 85,00,000
Canals ox, Waghur and Panjhea . . . . . . 50,000
12,50,000
1250400 aeres at Ry, 172 pee acre . ' . . « . 14,086,300
(&) Miseollanrous suvroys . . . . . . . . L.8. 10,000
(¢) Exploration for the tonndation of cross-drainage works and necessary
RUTVOCNS . . . . . - 50,000
() Soil surveys 1200000 heres at Re. 1 per 100 acres - - . - 12,500
14,78,800
HIL. Disrharge and St Ohseren lane (perviad [ gears)
One boatrman and tour khelasis at cach discharge site, coat of ropes discharge
vords hvats, weeces e s omplers aned Lebortory oquipment, -
7 sites {3 on Tantt goed 2 o Waghime and Panghea) at ids, 5440 por site per year, 1,40,000
IV, Meteorafogival Obserrations, paii conees, tomperature, hwmidity and wind velocity
vhserrations
Equipmon il in=~clation of m new rain ganges (semoe of these to be of in.
togeated =olt recardine tvpe). Humidiny and wind veloeity apparatus at five
stationg, a1 an averace rate of Bs, oo . . . . . 10,000
Reocurving expegaditure on part-time observations 1 observers at Rs, 15 p.m. for
4 yoarg . . . 7.200

17,200



V. Mineral Burveys . . . . . . . . . . LB~
VI. Burveys for Pisciculture . . . . . - . - . L.B,

VII. Malaria survey . . . . . . . . . . . L.B.
VIII. Electrical Load surveys . . . . . . . . . L.B,
IX. SBwrveys for navigation . . . . . - . . . L8,

X. Economic and property surveys ., . . . . . . . L.8.

XI. Syrvays for soil erosion . . . . . . . . . LB,

XII. Communications

Constructing 50 miles of temporary roads and maintonance for 4 years at Ra.
3,000 por mile . . . . . . . .

XIII. Special Tools and Plant
3 Dismond drills complete with accessories at Re. 60,000 ench . . . .
Tosting apparatus mad lab. and workshop equipmoent for compressive strength

of rocks and testing soils for shear strength, optimum moijsture content, con-
solidation, ato. . . . . . . . . . . . L.8,

2 per cent contingencies . . . .
Total Warks .

II. TOOLS AND PLANT

1. Motor wehicles for survey parties 7 vehicles at Re. 7,000 oach . .
Working expenses for 4 years . . . . . . . .

2. Beientific Instruments . . . . . . . » .
3. Ordinary Tools and Plant . . . . . . . . .
4. Camp equipage . . . . . . . . . . .
5. Offlce furniture . . . . . . . . . . .

2 per cent contingencies . . . . . .
Total Tools and Plant . . « . . .

III. ESTABLISHMENT

1. Pay of officers

Executive Engineer 1 No. at Rs. 876 p.m. . . . .

Asett. Executive Engineers 2 Nos. at Re. 600 p.m. . . . . .
Agstt. Engineers 2 Nos. at Re. 660 p.m. . . . . ’ . .
Geologist 1 No. at Re. 875 p.m. . . . . . . . .
Asatt. Geologiate 2 Nos. at Re. 500 pm. . . . . . . .

Drill Foreman 1 No. at Re. 1,000 p.m. . . v . . - .

I3 MofIa&?P

* 5,000
1,000
2,500
5,000

40,000

5,000

1,50,000

1,890,000

50,000
2,230,600

27,317,500
54,600

27,89,190

Ra.

49,000
70,000
60,000

5,000
15,000
20,000

2,190,000
4,380

2,23,380

Expenditure
per year

10,500
14,400
13,440
10,500
12,000
12,600

12,840




2. Poy of esublishment

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

1 Accountant at Re. 200 p.m. . . . . . . . . 2,400

1 Head Clerk at Rs. 180 p.m. . . . . . . . . 2,180

3 Senior Clerks at Rs. 150 p.m. . . . . . 6,400

1 Storekeeper at Rs. 150 p.m. . . . . . . . 1,800

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

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

1 Junior Draftsman at Rs. 143 p.m. - . . . . 1,716

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

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

1 Compounder at Rs. 50 p.m. . . . . . = 600

18 Overseera at Ra. 240 p.m. . . . . . . 46,080

3 Rogearch Agsistants at’ Rs. 240 p.m. . - . . . 8,840

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

1 Silt Analyst at Rs. 200 p.m. .. - e 2,400

1 Asstt. Silt Apalyst at Rs, 93 p.m. . . . .. s 1,118

8 Gauge Readers at Ra. 70 pm. . - - . . . 4,200

B Senior Observers at Rs. 90 pom. . . . . . 6,400

1 Dafadar at Ra. 33 p.m. . . . . . . . . 396

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

7 Peons at Re. 33 p.m. . . . . . . 2,772

2 Laboratory khalasis at Rs. 33 p.m. . . . . . . 1,188

5 Chowkidars at Rs. 33 p.m. . . . . . 1,880
1,10,616

8. Dearnoss allowance for officera . 9,720
4. Dearneas allowanco of establishment . 32,940
B, Travelling allowance for officors . . . . . . 20,000
8. Travelling allowance for establishment . . . . . 13,000
7. Cost of Projoct Cirlee office debited to Taptx . . 17,000
8. Establishment contingencies . . 10,000
Establishment per year 3,03,118

Total eatablishment for four years . . . 12,12,464

48

G. N. Paxpir,
Project Officer, (Narbada and Tapts).
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II. ESTIMATE FOBR PRELIMINARY SURVHEYS AND INVESTIGATIONS IN OONNEOTION WITH PROJEOTS
FOR MULTI-PURPOSE DEVELOPMENT ¥ THE BasiN oF Taprr RIivER FOoR THE YEAR 1947-
48 SUBMITTED TO GOVERNMENT FOR SANCEION.

ABSTRACT
Rs.
I. WORES . . . . . . . . . s . N . . 81,060
II. TOOLS AND PLANT . . . . . . . . . . . . » 1,566,684
III. ESTABLISHMENT . . . . . . . . . . . . . 41,8495
Grand Total . v 2,608,540
DETAILS
I. WORKSB . . .
1, Dams and appurbena.nt. works Re.
(i) Burvey to be carried out by the Survey of India Department . L.B. 2,500
{it) Burvey to be carriad out by or under the directions of the C. W L N.C. LS. 19,600
2. Main oanals and Branches —Soil surveys . . L.8. 12,640
Discharge sud silt Obgervations . . . . . . . 4,670
Geological investigations snd mineral sur‘veya . . . . . . 1,000
5. Communications . 10,000
6. 8pecial Tools and Plant (Drlll equlpmont snd ﬂ.ppamtus for &0il lﬂ.boratory) L.8. 11,000
7. Contingencies 2 per cent . . . . 1,250
Totsl Works . . 61,960
II. TOOLS AND PLANT--
6 weapon carriers at Re, 7,000 each . . . . . . . . 42,000
2 jeops with trailers at Rs. 7,000 each . . B . . R . . 14,000
2 country hoats at Rs. 1,000 oach . . . . . . . . 2,000
3 outboard motors at Rs, 1,000 each . PO . . . . 3,000
6 chronographs at Rs. 100 each . . . . - . . . - 800
8 levelling instruments ot Rs. 800 each s . . . . . . 6,400
1 theodolite at Rs. 1,600 . . . . . . . . . . 1,600
1 Binocular at Rs. 200 . . . . - . . » 200
8 measuring chains at Rs, 15 each . B . . . . . . 12¢
30—100 ft. tapes at Ra. 30 cach . . . . . . . . . oo
80—50 ft. tapes at Bs. 20 each . . . . . I . . 800
3 steel tapes at Rs. 100 each . . . . . . . - . 300
5 Drawing boards at Ra. 30 each . . . . . . . . 180
6 second class drawing instruments boxes at Re, 200 each . . . 1,000
2 First class drawing instruments boxes at Ra. 300 each . . . . 600
Scales with offget, ¥rench curves Bnd miscellaneous sciontific instruments and
tools and plant . . . - - . - . . 860
8 current meters at Rs. 1,000 each . . . . . . . . 8,600
4] lalrge bosts for dischatge observations at Rz, 1,000 each . . B B 6,000
6 amall boats at Ra. 600 each . . . . . . . . . 8,000
Discharge rods - . f N . . B f . . . 300
Ropes . . . . . . . . - . . . . 4,000
1 sot of laboratory apparatus for silt observations at Ks. 1,600 . . 1,500
Recurring laboratory oquipment . . . . . . . . . 200
14 by 14 tonts 5 Nos. at Rs. 1,200 cach . . . . ‘ . . 8,000
10 by 10 tents 16 Nos. at Rs. 800 each . . . . . . . 12,000
16 shouldaries at Rs. 600 each . . . . . . . . . 9,000
15 gervant’s tents at Fs. 600 each . . . . . . . 8,000
Camp furniture L, 8. - . . . . 4,000
Office furniture for D|v1-,mnnl a.nd Bub. Dlvl oﬂ"lcea . . . . 9,000
Office furniture for soil physicist’s office and laboratory . . . 3,000
Office furniture for geologist’s office . . . . 2,998
Total , . 1,62,4368 200
{8} Repairs and Carriage—Repairs to Trucks . . . . . . 1,000
{¢] Contingencios 2 peor cent . . . . . . . . 8,040
Total Tools and Plant . . 1,656,485 1,200

Grand Total . 1,56,8858
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III. ESTABLISHMENT
{o) Pay of officers
1 Executive Engineer for 3 months at Ra. 900 p.m.
2 Asnistant Engineers at Rs. 350 p.m. . .
1 Geologist for 3 months at Rs. 600 pom. . .
1 Beil Physicist for 4 months at Rs. 275 p.m.

Pay of establishment
6 Overseera for 3 months @ 180 p.m. . .
1 Head clerk for 3 months @ 160 p.m, . .
1 Accountant for 3 months @ 200 pm, .
1 Sub-Assistant Surgecn for 1 month @ 200 p.m.
2 Clerks for 3 monthe @ 80 p.m. . . .
4 Bub-Divl. clerks for 3 months @ 75 p.m. .
1 Junior Draftsman for 3 months @ 100 p.m. .
2 Tracers for 3 montha (@ 80 p.m,
1 Dispenser for 1 month @ 80 p.m, . . .
1 Daffadar for 1 month @ 35 p.m. .
2 Barkandazes for 1 month @ 3¢ pom, . .
4 Peons for 3 months @ 30 pm. . .
2 Peons for 3 montha for officers @ 30 pom. .
2 Dak runners for 3 months @ 30 p.m. . .
5 Khalasis for 3 months for overseers @ 30 p.m.
3 Gauge readers for 3 months @ 30 p.m. . .
Geologists' staff L. 8, . . . . .
8 Sub-overseers for 4 montha @ 50 p.m. . .
3 Laboratory Assietants for 4 months @ 100 p.m,
2 Clerka for 4 moaths @ 40 p.m. . .
1 Computor for 4 months @ 40 p.m, . .

1 Tracer for 4 months @ 40 p.m. . .
3 Laboratory peons for 4 montha @ 25 p.m.

2 Peons for 4 months @ 26 pn. . . .
1 Tapsali for 4 months @ 25 pm. . . .

4 Auger meaaurers forj4 months @ 40 p.m.

Dearncse alldwances and Special Pay of Officers L. 8,
Dearness allowanoe of establishment L. 8. .
Travelling allowance of officers

1 Execntive Engineer . . . .

2 Assistant Engineers . . . -

1 Geologist . . . . .

1 Soil Physiciat . . . . .

2,700
2,100
1,800
1,100

7,700

2,700
480
600
200
480

300
480
80
35

360
180
180
450
270

1,200
1,200
320

12,630

1,985
8,000

800
800
1,800
1,760

5,160
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Travelling allowance of establiahment
1,200

Supe visors . . . . .
.. .. 1,600

Other ataff (Executive Engineer) . . .
Geologist—Other staff . ' . . . . . . . . . . . 200
Sub-overseers , . . . N . - . . . . . . 800
Auger meastrea .: . . . . . . . . . . . . . . * 600
Other Btalf . . . . . . . e e 500
. ‘ 4,700
(b) Establishment Contingencies
Rent for Divisional and Sub-Divisional offices . . . . . . . . . . 1,000
Reant for Soil Phyriciat’s office and laboratory . . . . . . . . . . 500
Rent for Geologist's office . . . . . . . . . . . . . 260
1,750

Total of establishment . N
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III. ESTIMATE FOR THE PRELIMINARY SURVEY AND INVESTIGATIONS WITH THE PROJECTS FOR
MULTI-PURPOSE DEVELOPMENT 1IN THE BasiN orF THE Taprt RIVER FOR THE YEAR 1948-49
SUBMITTED TO GOVERNMENT FOR SANCTION.

ABSTRACT = . .
Ra.
L WORKE . v+ 4 e e e e . 166,000
II. TOOLS AND PLANT . . . . . . . . . . . . 1,00,000
II1. EBTABLISHMENT . . . . . . . . . . . « 2,80,000
Grend Total . . . . . . . . . . . . 20,56,000
DETAILS
I. WORKS
1. Dame and Appurtenant Works—A. Preliminary Expenses
Survey to be carried out by the Survey of India Deptt. . . . . . . . 2,00,000
Surveys to be carried out by or under directions of CW.IN.C. L.8. . . . - . 20,000
K. Buildings L. 8. . . . . . . . . . . . . . . 25,000
2. Main canal and Branches
Misc. surveys as cansl alignments, special regervoir surveys etce . . . . . . 25,00
Soil surveys L. 8. . . . . . . . . . . . . . . 45,000
3. Discharge and Silt Obeervations L, B, . . . . . . . . . . . 60,000
4. Meteorological surveys
(@) Rain gauges—I¢ is proposed to inatal 30 new gauges (i) Equipment and installation of
gauges 30 new rain guuges including temperature, humidity and wind velocity
apparatus at 15 places and some self recording gauges at an average rato of 500/- each 15,000
{#3) Observation expenditure per year
1 Meteorological Assistant at 200/- pm. . . . . . . . . 2,400
1 Senior obeerver at 120/- p.m. . . . . . . . . . 1,440
80 Part-time observers at Rs. 16 p.m. . . . . . . . 5,400
80 Part-time retainers at Rs. 12 p.m, . . . . . . . . 4,320 13,680
28,560
(b) Beismological surveys L. B. . . . . . . - ' . . . . 10,000
38,660
S8ay . . . . . . . . . . 38,000
&. Geologicsl Investigations and mineral surveys ete. L. 8. . . P . . . . 10,000
8. Commmunications L. 8. . . . . R . . . . . . . . 26,000
7. Bpecial Tools end Plant (Drill equipment and apparatus for soil laboratory) LS. . . »  12,00,000
8. Economic surveys L. B, . . . . . . . . . . . . . 3,000
9. Hydro-Electric Installations.—A. Prlieminary expenses
Eleatrie Load surveys L. 8. . . . . . . . . . . . . 2,00
Contingencies at 2 per cent . . - . . . . . . . 33,000

Total Works . o«  «  « « e . . 16,76,000
I1. TOOLS AND PLANT

8 country bosts at Rs. 1000 each . . . . . . . . . . 3,000
6 Chronographs at Ra. 100 cach . . . . . . . . . . 600
4 Levelling instruments at Rs, 800 each . . . . . . . . . 3,200
2 Theodolites at Re, 1,500 each . . . N - . . . ' R 3,000
2 Binoculars at Re. 200 each . . . . . . . .. . . 400
1 Camera at Re. 600 . . . . . . . . ' . . . 600
4 Measuring chains at Re. 15 each . . . . . . . . . . 80
10—100 f¢. tapes at Ra, 30 each . . . . . . . . . . 300
10—50 4. tapea at Ra. 20 cach . N . . . . . . . . 200

2 Steol tapes at Rs. 100 cach . . . . . q . . . . . 200
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Beales with offsets, french curves and Mise. . .
Bcientific instruments, tools and plant. R . . .
4 current meter at Rs. 1,000 each . . .

6 Large boats at Rs. 1,000 each . . . . .
8 Small boats at Ra, 500 each , . . . . .
Discharge roda . . . . . . .
Recurring laboratory equipment . - .

Ropes . . . . . . . . . .
T Noa. 14 x 147 tents at Ra. 1,200 each , . . .

20 Nos. 10" X 10 tents at Ra, 800 each . . - .
20 Shouldaries at Rs. 600 oach .
20 Servants, tents at Ra. 600 each . . .
Camp furnitura . . . . . . . .
Office furniture for Divl, and Sub-Divl. offices . .
Office furniture for soil Physiciet’s office and Lab.
O%ce furniture for geologist's office . . .
() Repairs and Carriage-Yearly repairs to tmcks . .
2 per cent contingencies

Total Tools and Plant

IIT, ESTABLISHMENT

Pay of Officera ‘
1 Executive Engineer for 12 months @ Rs. 900 p.m.
4 Asgistant Engineors for 12 ruonths @ Rs. 350 p.m.
1 Geologist for 12 months @ Ra. 600 p.m.
2 Asstt. Goologista for 12 months @ Res. 400 p.m.
1 Soil Physicist at Rs. 275 p.m. .

Total
FPay of establishment
18 Qverseers for 12 months @ Has. 180 p.m, . . .
1 Head clerk for 12 months @ Bs. 160 p.m. . .

1 Accountant for 12 months @ Rs, 200 pm. . .
1 Sub-Asstt, Burgeon for 12 months @ Rs, 200 pm. . .
8 Clerks for 12 months at Rs. 80 pom. . . . v
8 Bub-Divl. clerks for 12 months @ Rs. 756 p.m. v '

1 Head Drafteman for 12 months @ Re. 260 pm. . .
1 Junior Draftaman for 12 months @ Ra. 100 p.m. . '
2 Tracers for 12 months @ Rs, 80 p.m. . ' .
1 Dispenser for 12 monthe @ Ra. 8 p.m. . . .
1 Daffadar for 12 montha @ Res. 35 p.m. . . . .
5 Barkandazes for 12 months @ Rs. 30 p.m. . . .
11 Peons for 12 months @ Ra. 30 p.m. . . . .

8 Poons for 12 months for officers @ Ra. 30 p.m.
b5 Chowkidars for 12 montha @ Ra. 30 p.m. . .
6 Dak runners for 12 monthe @ Rs. 30 p.m. . .
18 Khalasis for overseers for 12 months @ Rs. 30 p.m.
10 Gaugé readers for 12 months @ Re. 30 p.m. .
Geologist’s staff L. 8. . . . .
¢ Bub-Overseers for 12 mouths ab Rs 50 pom. . . .

200
4,000
6,000
2,000

200
200
1,500
8,400

16,000

12,000

12,000
3,000

12,000
2,000

2,000
3,500
2,000

99,560

Say

1,00,000

10,800
18,800
7,200
8,800
3,300

41,700

84,560
1,920
2,400
2,400
4,800
1,200
8,000
1,200
1,820

420
1,800
3,880
2,160
1,800
2,160
5,760
3,600
7,400
3,800
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3 Laboratory Asstts. for 12 months @ Rs. 100 p.m.
2 Clerks for 12 monthz @ Rs. 40 p.m., . .

1 Computor for 12 months @ Ra. 40 p.m..

1 Tracer for 12 months @ Rs. 40 p.m. .

3 Laboratory peons for 12 monthse @ Ra. 25 p.m.

2 Poona for 12 months @ Ra. 25 p.m.

1 Tapali for 12 months @ Ra. 25 p.m. .

4 Auger measurers for 12 montha @& Rs. 40 p.m.

Total .
Dearnees allowance and Special pay of Officers L. 8.
- Dearness allowance of establishment

Travelling Allowance of officers

Ezxecutive Engineers . . . .
Aassistant Engineers . .
Geologist . . . . . .
Asggtt. Geologiats . . . . .
Soil Physicist . . . . . .
Travelling allowance of establishment
SBupervisors . . . . . .
Other staff—XEN'S . . . .
Geologiat other staff . . ' .
8oil survey staff
Sub overseers . . . . . .
Auger measurers . . ' . .
Other staff . . . . . .
Establishment conlingencies
Rent for Divl. and Bub-Divl. offices . . .
Rent for soil physicist's office and laboratory
Rent for geologiat’s office. . . .

Total Eatablishment

3,200
6,200
7,200
9,000
5,250

14,800
6,400
2,300

3,600
960
480
480
900
800
300

1,920

1,02,260

12,235
49,000

30,860

29,456

4,000
1,500
3,000

8,500

2,80,000
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IV. ESTIMATE FOR PRELDINARY SURVEYS AND INVESTIGATIONS TN CONNECTION WITH PROJECTS FOR THE
MULTI-PURPOSE DEVELOPMENT OF THE TApri BasIiN, PREPARED IN ACCORDANCE WITH THE InsTRUC-

TIONS OF THE ad hoc COMMITTEE,

ABSTRACT
I. WORKS
1. Dams and appurtenant Works R,
A. Preliminary Expenses . . . . . . . . . . . . . 3,198,325
K. Buildings . . . . . . . . . . . . . . . 40,000
2. Main Canals and Branches . . . . . . . . . . . . o 438,550
3 Discharge and Silt abservations . . . . . . . . . . . . PURHE
4. Metearological observations . . . . . . . . . 13,600
5. Mineral surveys . . . . . . . . . . 3,000
6. Surveys for Pisviculture . . . . . . . . . . . . 1,000
7. Malaria survey . . . . . . . N . . . . . 2,500
8. Electrie Losd Surveys. . . . . . . . . , , . . . 4,04y
9. Surveys for Navigation . . . . . . . . . . . . . 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 . . . . \ . . , . 1,770,000
12,11,375
& per cent contingencies . 24,227
12,835,802
II. TOOLS AND PLANT . . . . . . . . . . . . . . 1,87.680
III. ESTABLISHMENT . . . . . . . . . . . .. . 572,232
Grand Total . 19,935,614
Or Say . 19,095,500
DETAILS
I. WORKS
I. Dams and eppurfenant works
A, Preliminary Expenses
Rs.
1. Survey of the Reservoir Basin by Air photography and ground survey and plotting contours at
10 ft.—5ft. intervals on & scale of 4°=1 mile 273 sq. miles of Ukai/Tokarwa 1>am at Rs. 375 per
sg. mile . . . . . . . . . . . . . . . . 1,03,125
2. Survey of dam and weir site by air photograpby and ground survey and plotting on a scalo of
327=1 mile
acras
Ukai/Tokarws derm site . . . . . . . 3,000
Kakarpar weir site . . . . . . . . 600
3,600
14,400

¥

3,600 acres at Re, 4 per acre . . . . .
3. Geological investipations for foundations of dam site and weir site and of the reservoir basin by

boring, coro drilling, making drifts sand tunnelling, ele, including testing—

Noa.

Kakarpar weir . . . . . 22

Ckai/Tokarwa dam . . . . . . . . 160
182 Xos. each of 50 R. ft—0,100 R ft. at Rs. 20 per R ft. . . B N . . . 1.82,0010
4, Soil Analyeis and burrow surveys including testing. . . - . . L.8. 10,000
5. Model experiments by the Indian Waterways Station, Poona . . . . . . L.8. 10,000
3,19,525
K. Buildings—Temporary Buildings. . . « . . L., 40,000

I5Mof I P
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3 Laboratory Asstts. for 12 months @ Rs. 100 p.m. . .

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

+ - . .

1 Computor for 12 montha @ Ra. 40 p.m.. . .

1 Tracer for 12 months @ Rs. 40 p.m.

] .

3 Laboratory peons for 12 months @ Rs. 25 pm. . .

2 Peons for 12 months @ Re. 23 p.m.
1 Tapali for 12 months @ Rs. 26 p.an,

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

Total . . '

Deamess allowance and Special pay of Officers L. 8. . .

- Deamess allowance of catablishment .

Travelling Allowance of officers ]
Executive Engineers . . .
Aassigtant Engineers . . .
Geologist . . . . . . .
Asstt, Geologiste . . . . .
Soil Physiciat . . . . . . .

Travelling allowance of establishment.

Bupervisors . . . . . . B
Other staff —XEN'S . . . . .
Gealogist other staff . . . . - .

Boil survey statf
Sub overgeers . . . . . . . .
Auger measurers . . . . . .
Other ptaff . . . . . . .

Establishment conlingencies

Rent for Divl, and S8ub-Divl. offices . . . .

Reout for goil physicist's office and laboratory . .

Rent for geologist's office. .

Total Eatablishment

3,200
6,260
7,200
8,000
5,260

14,800
6,400
2,300

3,800
960
480
480
900
800
300

1,920

1,02,260

12,236
49,000

30,880

29,455

4,000
1,500
3,000

8,500

2,80,000
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IV. EstrMaTE FOR PRELIMINARY STRVEYS AND INVESTIGATIONS IN CONNECTION WITH PROJECTS FOR THE
MULTI-PURPOSE DEVELOPMENT OF THE TAPTI BASIN, PREPARED IN ACCORDANCE WITH THE IxNsTRUC-

T{ONS OF THE ad hoc COMMITTEE.

ABSTRACT
I. WORKS
1. Dams and appurtenant Weorky Ras.
A. Proliminary Expenses . ' . . . . . . . . . . . 3,19,525
K. Buildings . . . . . . . . . . . . . . . 40,000
2. Main Canuls snd Branches . . . . . . . . . . . . . 436,750
3 Dizcharge and 8ilt observations . . . . . . . . . . . 7,000
4. Meteorological observations . N . . . . . . . . . . 13,600
5. Mineral surveys . . . . . . . . 5,000
6. Surveys for Piscieulture . . . . . . . . . . . . 1,000
7. Malaris survey . . . . N . . . . . 2,504
8. Electric Load Surveys. . . . . . . . . . . . . . 4,000
9. Surveys for Navigation . . . . . . - . . . . . . 40,000
10. Economic and Property surveys . . . . . . . . . . . 15,000
11. Surveys for soil erosion . . . . . . . . . . . . . 4,000
12, Coirmnunications . . . ' N . . . . . . . . 90,000
13. 8pecial Tools and Plant . . . . . . 1,70,000
12,111,375
2 per cent’ contingoncies . 24,227
12,35,602
II. TOOLS AND PLANT . . . . . . . . . . . . . 1,87,680
III. ESTABLISHMENT . . . . . . . . . . . . . 5,72,232
Grand Total . 19,95,514
Or Say . 19,085,500
DETAILS
I. WORKS
1. Dams and appurtenant works
A. Preliminary Expenses
: Rs.
1. Survey of the Reservoir Basin by Air photeography and ground survey and plotting contours at
10 ft.—5ft, intervals on a scale of 47 =1 mile 275 sq. miles of Ukai;Tokarwa Dam at Rs. 375 per
sq. milo . . . . . . . . . . . . . . 1,03,125
2. Survey of dam and weir site by air photography and ground survey and plotting on a scale of
32°=1 mile
acres
Ukai/Tokarwa dam site . . . . . . . 3,000
Kakarpar weir site . . . . . . . . 600
3,600
14,400

. L3

3,600 acres at Res. 4 per acre . . . . .
3. Geological investigations for foundations of dam site and weir site and of the reservoir basin by
boring, core drilling, making drifts and tunnclling, ole. including testing—

Nos.
Kakarpar woir . . . . . 22
Tkni/Tokarwa darm . . . . . . . 160
182 Nos. each of 50 R, ft.-- 9,100 R ft. at Rs. 20 per R ft. . . . . . . 1,82,000
4. %oil Analysis and burrow surveys including te-ting. . . . . . LS, 14, G410y
5. Model experiments by the Indian Waterways Station, Poona . L.S. 10,000
3,190,626

K. Buildings—Temporary Buildings. . . . . . LS, 40,000

15 MofI&P
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I1. Main Canals and Branches

{a} Surveys of the commanded area for canal alignment 7,00,000 acres at 0-9-0 pér acre, 3,83,750
(6) Miscellancous surveys . . . . . . . . . - . LS. 6,000
{¢) Exploration for the foundations of croas-drsmaga works and necesgary surveys . . L8 30,0
{d} Soil surveys 7,00,000 acres at Re. 1 per 104 acres . . . . 7,000
4,36,75000
I11. Discharge and Siit observations
(Period 2 yeara)
One boatman and four khalasis at cach discharge site, cost of ropes, discharge rods, ﬂOBtB- gaugas, ailt
samplers and laboratory equipment 7 sites at Ra. 5,000 per site per year 70,000
IV, Meleorological observations
Rain gauges, terperature, humidity and wind volocity obeervations ‘
Equipment and installation of ten new rain pauges (some of these to be of the integrated self-recording
type) and humidity snd wind velocity apparatus at § stations, at an average rate of Rs. 1,000 . 10,000
Recurring expenditure on part-time observations 10 obsorvers at Rs. 15 p.m. for 2 years . v 3,600
13,600
) Ras.
V. Mineral surveys . . M . . . . . . . . L.8. 5,000
VI. Surveys for Pisciculture . . . . . . . . . . . . . L.8. 1,000
VII. Melaria survey . . . . . . . . . . . . » LS. 2,500
VIII. Electric load survey . . . . . . . . - . . . . L.8. 4,000
I1X. Burvey for Navigation . . . - . . . R . . . . . L& 40,000
X. Economic snd Property surveys . . . . . . . . . . . LS. 15,000
X1. Surveys for soil erosion . . . . . . . . . . . « L.8. 4,000

X1I. Communicalions

Constructing 30 miles of temporary roads and their maintenance for 2 years at Ra. 3,000 per mile . 80,000
XI11, 3pecial Taols and Plant

1. 2 Diamond Drills complete with accessories at Ra. 60,000 each. . . . . . . 1,20,000

2. Testing apparatus and laboratory and workshop equipment for compreesive strength of rocks and

testing soils for shear strength, optimum meisture contents, consolidation, ete. . L. 5. 50,00

1,70,000
12,11,375
2 per cent contingencies . - . . . - . . . 24,227
12,35,602

1I. TOOLS AND PLANT
. . . . 49,000

1. Motor vehiclos for rurvey parties 7 vehicles at Re. 7,000 each . N
Working expensee for 2 years . . . . . 356,000
2. Scientific Instruments . . . . . . . . . . . . . 60,000
. . f . . - . 5,000

3. Qrdinary tools and plant . . . . . .

4, Camp equipag . . . . . . . . . . . 15,000

. . . 20,600

3. Office furniture . . . . .
1,84,000
2 per vent contingenciesY . . . e . . . 3,680
1,87,680

Total tools and plant . . . .
r—



II1. ESTABLISHMENT Expenditure

per year.

1. Pay of officers Ra,
1 Executive Engineer at Rs. 875 p.mn. . . . . . . . . . - 10,566

2 Asstt. Executive Engineers at Rs. 600 p.m. . . . . . . . N . 14,400
2 Asstt. Engineers at Es. 560 p.m. . . . . . . . . . . . 13,440
1 Geologist at Rs. 875 p.m. . . . . . . . . . . . . - 10,500
2 Asstt. Geclogists at Ra. 500 p.m. . . . . . . . . . . 12,000
1 Drill Foreman at Ra. 1,000 . . . . . . . . . . . . . 12,000
72,840

2. Pay of Establishment

1 Meteorological Asstt. at Rs. 240 p.m. . R . . . . . . . . . 2,880

1 Accountant at Ra. 200 p.m, ., . . . . . . . . . . . . 2,400

1 Head Clerk at Rs. 180 p.m. . . . . . R . . . . . . . 2,180

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

1 Storekeeper at Ra, 150 pm. . . . . . . . . . . . . 1,800

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

7 Junior Clerks at Rs, B3 p.m. . . . . . . . . . . . 7,812

1 Junior Draftyman at Ke. 143 p.m. . . . . . . . . . . 1,716

2 Tracers at Rs. 104 p.m. . . . . . . . . . . . . . 2,498

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

1 Compounder at Ra, 50 p.ra. . . . . . . . . . . . . . 600
16 Overzeers at Rs, 240 p.m., . . . . . . . R . . . . . 46,080
3 Research Asstts. at Ra. 240 pam. . . . . . . . . . . . 8,640

1 Laboratory Asstt. at Rs. 230 . . . . . . . . . . . . 2,760

1 Silt Analyst at Rs, 200 . . . . . . . . . . ] . . 2,400

1 Aastt. Silt Analyst ot Re. 93 . . . . . . . . . R . . 1,118

b Gauge Readers at Re. 70, . . . . . . . . . . 4,200

5 Senior observers at Rs. 90, . . . . . . . . . . . . 5,400

1 Dafedar at Rs. 33 . . . . . . . . . . . . . 396

5 Barkandazes at Ra, 33 . . . . . . . . . . . . . 1,980

7 Peons at Ra, 33 . . . . . . . . . . . . R . 2,712

8 Laeboratory Khalesis at Rs. 33 . . . . . . . . . . . 1,188

5 Chowkidars at Rs, 33 . . . - . . . . . . . . . . 1,980
1,110,616

3. Dearness allowance for officers . . . . . . . . . ' . . 19,720
4. Desarness allowance for establishment . . . . . . . B . . . 32,940
5. Travelling allowance for officers . . . . . . . . . . . . 20,000
6. Travelling allowance for establishment . . . . . . . . . . . 13,000
7. Cost of Projoct Circle offico debitable to Tapti . . . . . . . . 17,000
8, Establishment contingencies . . . . . . . . . . . . 10,000

Establishment per year . . . . . . . . . - . 2,86,11¢

Total Establishment for 2 yeara . |, . . . . . B2232

G. N. Paxprr,
Projeet Officer;
(Xarbada & Tapii),
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APPENDIX VI,

SaparMaTI PROJECT REPORT

{I) The Sabarmali Biver

The Sabarmati river drains a catchment area of 1,723 square miles before entering the Dharoi  Gorge.
The catchment arca 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 cutchment about 100 square miles}) meet, the Sabarmati between Dharoi and Ahmedabad. Below
Ahtedabad, the main strcam 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 1ower
down. Monsoon tlouds in the past have caused devastation, destroyed crops, carried away cattle, changed
course of delta channels and filled up harbours with silt.

(11} 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 Nabarmati 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 construet a dam at Dharoi and
three pick-up weirs at different places down the river up to Abmedabad. The scheme was, however, dropped
88 it was nut considered at the time sufficiently remunerative. Nothing tangible was done till 1935, when
the Baruda Engincers 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 Sabarmaii, the Baroda State referred it to the Bombay
Governmeut, 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-
sion, and for that purpose a party of Engincers of the CWING, headed by the Member for Irrigation, visited
the urea 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.

(I1I) Proposals ,

To implement the decisions arrived at in the conferences referred to in paragraph I, available data has
been studied and proposals are drawn np 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 & dam at Dharoi, where the main
strenmn debouches in the plaina.  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 cusces
ylelding about 3,000 to 4,000 kW. of firm power, ensuring about LW cusecs of constant low 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
lacation 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 dan on Majham (the main tributaries of the Sabarmati system) have been located very approximately
and marked on the index map., The discharge available due to storage at these dams is likely to irrigate
another LKW acres making a total of 2,00,000 acres irrigation over the entire basin . Taking an
intensity of 407, the culturable commanded area should be about 500,000 acres. Possible location of the
arens making up this figure are shown on the enclosed index map.
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(fV] Estimate
An estimate is enclosed. Worked out in great detail, it provides for manning & Division with thres

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, Al other investigations like the
surveys for dam sites, canal alignment, soil surveys, discharge and silt obeservations and property surveys
are proposed to be carried cut 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, ete. 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 commurications, for electric load swrveys and for laboratury apparatus, ete. 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. M1rRAL,

Direclor, Irrigation and Walerways, -
C. W. L. N. C.
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STATEMENT SHOWIKG PROFPOSED Dam SITES AND POSSIBLE IRRIGATION AREA ON SABARMATI
AND ITS TARIBUTARIES

‘ Poasihle Area to
GVOTRZE Possible he
Name of river Site and Dam or {Catchment | annual annual. | surveyed
or tributary Looation pick-up weir aros in ranoff | irrigation | in acres Rernarks
8g. toiles | in million | in acrea far
cil. irrigation
fr. R
S i Dharoi . . i Dam . . 1,723 L 15,000 |
T2° 510 K.,
24° N,
Yalisna . - | Pick-up weir . e s 60,000 150,000
72" 41" E.,
23° 307 W
Wuhpur . Do, . . .e ‘e 40,900 100,000
72° 47 E,
23° 28" N,
Ahmadabad . Do. . . ‘e - e .. 100 cuseca will
72 38 E., . be  reserved
23¢ 2' N, for Abmseda-
bad Walor
supply.
Moshws Noar Lachhai o [ Dam . R
73 W E,, X
23° 30" N.
316 2,800 28,000 70,000
Meshwa Noar Wa wara. | Pick-up woir .
¥ 8K,
23* 30” N. ;
Hathmauti .\fanr Fatpur . | Dam . . 237 2,000 20,000 50,600 I}
73° 1Y E. i
23° 40° N.
Ghuavai Noar Khandial. | Dam .
73 5 B,
23° 40° N.
) > 192 1,600 16,000 40,000
Hathraoti Nowr Himmat . | Pick-up weir
Nagar.
12° 53" R,
23° 36" N.
Vatrak Naar Bhauipurs | Dam v . 450 3,900 39,000 97,000
73° 22 B,
23° 200 N.
Meaibam Noar Munsi- | Dam . N 157 1,300 13,000 34,000
Ward,
30 22 E.,
23°17' N,
TOTAL . 3,075 26,600 218,000 341,000
aCres say
850 eq.
miles.

N. B, —Abave the Vol dvn site, thera appear to he some sites for dame se indicated on the plan. These will
ngal to ha vorifisd for the sske of negotiations amangst the various interests. The ultimate aim is, however, t¢ conren-
trate On the Dharoi dam site, .
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OVERALL ESTIMATE FOR PRELIMINARY SURVEYS AND INVESTIGATIONS FOR PoSSIBLE MULTIPURPOSE
DEVELOPMENT OF SABARMATI Basin

Abastract
.
Serial Item Estimated
No. ampunt
Ra.
[. Survay through the Survey of India Staff under the direction of the C. W. L. N. C. . 5,86,500
2. Qther river and land surveys to be carried out by the C. W. I. N. C. Staff 48,500
3. Soil Surveys . . . . 17,000
4. Temporary Buildings - 10,000
5. Discharge and Siit Obeervations 69,310
8. Moteorological surveys 2,000
7. Geological investigations and mineral surveys . . . 1,87,960
8. Communications R . . R . . . . . . 15,000
9. Special T. & P. for laboratory apparatus for Soil Survey . . . . . . . 11,606
10, Electric load and property surveys . . . . . . . . B . 15,000
11. 'Working of motor vehicles . . . . R . . . 30,000
12, Establishment . . . . . . . . . . . . . . . 2,84,88¢
13. Tools and plant N B N . . . . . . ' . 1,63,083
14. Contingencies and Sundries . . . . . . . . ' . . . 69,767
GRAND ToTan 15,10,000
- —
{5p.) M. D. MrrBaz,

Drrector, Irrigation and W aterways,
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DETAILS

Sacrial
No.

Estimated coat

1. Burvey througzh the Survey of India staff
(¢} Survay of ragervoir areas geale 4"= 1 milo .
100 aq, miles @ 320/ per ag. mile.
(&) Conioured survey of Irrigation area scale 47 = 1 mile.
850 sy miles @ Hs. 630/ per aq. mile.
{¢) Rapid 27 scale map of Dharoi Dam site

2. Other rivor and lund surveys to boe carried out by C.W.I. N C.
ataff.
(2} Suevoy of dam sjte areas (seale 1/1000) contour interval
53" to o7, 10 gq. miles @ Rs. 2,600 per aq. mile.
{6) Longitudinal section of the river and ira tributaries
with erogss-auctiona (300 miles @ Ra. 23 per mile).
{¢) Mapping shoals, sand bars, deep channels and install-
10 gUAes.

(d) Miscellsneous surveys such as canal alignment, apecisal
resorvoir surveys, etc.

3. 8oil surveys
Work Chargoed establishment for one year.

4 Auger Mukadams @ Rs. 55 p.m. for vne year = 2,640
16 Khalusivs @ Rs. 45 p.m. for onv year = 8,640
T. A. for work charged establishment = 720
12,000
Tasting Water and soil samples, for one year . . .
4. Temporary Buildings . . . . . . . 4
6. Discharge and silt obeervations. . . . . .

(a) There will be four discharge sites on Sabarmati and
6 discharge’sites on its tributaries.

Non-recurring expenditure per sire on Saharmati,
Curront metor § per site . .
Boat large . . . . . . . .
Discharge rods
Ropes . . . . . - .
Sounding rods . . . . . .

. - - .

For 4 sites non-recurring expenditure
Reourring expenditure {for 2 yenrs) per site on Sabarmati.

{ observer @ Rs. 150/- p.m. including dearness ailow-
ance and special pay for 1§ years . .

Ono boatman @ Rs. 60 p.m. for 1} years . . .
4 khalagies @ Rs. 55 p.m. for 1} years

. . . .

Racurring expenditure for 4 sites = 4x 6840 . .
Nonsrecurring expenditure persite on a tributary of Sabar-
A
" ‘}t lcurrent‘ meter . . . . .
Boat small . . . . . . . .
Diechargo rods and sounding rods . . . .
" Ropes . . . . . N .

Ra.
32,000
5,562,500

2,000

26,000

12,500

12,000
5,000
10,600

500
800
100
300
100

1,800
7,200

1,800
1,080
3,860

6,840
27,360

250
400
100
100

850

5,86,500

48,500

17,000
10,000
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Details—Contd.
8erial Ttem Eatimated Total
Neo, coat
Ra. Rs.
Non-rvagurring expenditura for 6 aites = 6 x 830 . . 5,100
Recurring expenditure (for 2 years) per site on a tributary
of 8abarmati.
§4 observer @ Ra. 130 p.m. inoluding dearness allow.
ance und special pay for 2 yveurs . . . 1,800
One boatmun @ Res. 53 p.m. for 1 year . . ] 460
2 khelasies alao suitable as hoatsmen @ Rs. 00 p m, for 1
year . . . . . . . 1,200
- 3,680
Recurring expenditure f‘or 8 s1tes on tributaries of Sabarmati
= x 3,680 . . . . . . 21,960 61,820
() Silt observations
Equipment . . 4,000
Weork charged establishment for 155 yea.rs.
Laboratory Assistant @ Re. 150 p.m. for 1} years . 2,700
I Khalasi @ Rs, 53 p.mn. for 1§ years . . . 990
6: Meteorological Surveys—- : 7,690 7,600 9,310
Rain guages, tampemtures, humldnty & wind veloe y observa.
tiona . . . . . . 2,000 2,000
7. Geological lnveshga,tmus and mmeral Surveys—
{a} Equipment (non-recurring)
2 diamond drills with equipment @ Rs. 30,000 each . 60,000
2 diamonds and spares for the above @ Ra. 20,001 oach . 40,000
1 Calyx drill with equipment 2401.0(H)
Sparea for the above . . . 10,000
2 large boats for drills @ Ras. 1,000 each . . . 2,000
2 compressors @ Rs. 5,000 each . S . . 10,000
1,42,000 1,42,000
(b) Running expenses for one year
One Drill foreman @ Rs. 1,500 p.m. for ane year . 18,000
One Resident Aasstt, Geclogist @ Rs. 350 p.m. for one year 4,200
2 Operators @ Rs. 120 p.m. ' ‘ 2,850
4 helpers @ Rs. 60 p.m. . . . 2,380
Dearness allowance & T. A. of ataff . o . 10,000
Running expenses for engines for drills, ete. - . 8,000
43.960 45,960 187,060
8. Communications—
Constructing and maintaining temporary ° roads to
various dam sites and gauging stations, - 15,000 15,000
9. B8pecial Tools and Plant for laboratory, apparatus for soil surveys 11,000 11,000
10, Electric load and property Surveys 15,000 15,000
1. Working of motor vehicles (for 2 years @ Ra, 15 000 per yeax) 30,000 30,000
12, Establishment
() Pay of Officerp
1 Executive Engineer @ Rs. 766 p.m, for 2 years . 18,240
3 Asstt. Engineers @ Rs. 350 p.m. for 2 years 25,200
1 Soil Physiciat @ Ra. 275 p.an. for ope year . . 3,300 46,740
(&) Pay of Establishment— '
12 Supervigsors @ Rs., 140 p.m. for 2 years , 40,320

15M. of L & P. -
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Details—Contd.
s;"jﬂl Jiom Estimated cost Total
0.
1 Aceountant @ Ras. 200 p.m. for 2 years . . . 4,800
I Head Clerk @ HRa. 160 p,m. for 2 yeara . . . 3,840
1 Bub.Aeslatant Burgeon @ Rs. 200 p.m. for 2 yeam . 4,800
B Clerks @ Rs. 80 p.m. for 2 years . . . . 9,800
3 Bub-Divisional Clerka @ Re. 75 p.m, for 2 years . 5,400
1 Acoounts Clerk @ Rs. 100 p.m. for 2 years . . 2,400
1 Head Draftsman @ Re. 300 p.m, for 2 years . . 7,200
Y Junior Drafieman @ Rs, 100 p.m. for 2 years . . 2,400
2 Tracera @ Res. 60 p.m. for 2 years . . . . 2,880
1 Computor @ Re. 60 p.m. for 2 yeara , ' . . 1,440
} Ferro Printer @ Re. 80 p.m. for 2 years ., . . 1,440
1 Dispenser @ Re. B0 p.m, for 2 years . . . . 1,920
1 Btorekeeper @ Re. 80 p.m, for 2 years . . . 1,920
4 Daffaders @ Ra, 38 p.m, for 2 years ., . . . 3,380
5 Barkandazes @ Ra. 30 p.m. for 2 years . . . 3,600
2 Sub-overseers @ Rs, 80 p.m. for 2 years . 2,880
9 Peons (3 for Division, 2 for each sud- dmmnl for 2
years @ Ra. 30 p.m. . . . 0,480
2 Peons (1 for Asa. Geologist, 1 t'or aoll Physlclst) for l yaa.r
@ Ra. 30 p.m. 120
4 Peons for Officers (one for EL Engr and 1 eanh for
8.D.0%) for 2 years @ Re, 30 pm. . 2,880
8 Chowkidars @ Rs. 30 p.m. for 2 years . . . 4,320
1 Daftri @ Ra, 35 p.m, for 2 years . . ' ' 840
@ Dak Runners @ HRa. 30 p.m. for 2 years . . . 4,320
12 Khallasies @ Rs. 30 p.m. for 2 years. . . . 8,640
11 Gauge-readers @ Re. 30 p.m. for 2 years . . . 7.920
1 Laboratory Attendant @ Rs, 40 p.m, for 1§ years . - 20
2 Clerks for Asstt. Geologist and Soil Physicist for one
vear @ Ra, 40 p.m. . . . 980
8 Clerka apecial pay for handlmg cash for 2 years
@ Ra. 20 p.m. . . 1,440
Qeologlat etaffl for one year . . . . . . 2,000
1,41,440 1,41,440
(o) Dearneaa allowance for offlcers o . . . v 8,000
(d} Dearness allowance for eatablishment , . . ;o 24,000
(e) Travelling allowanoce for officers —
Exeoutive Engineer (2 years) . . . . . 7,200
Asatt, Engineers (2 yeara) . . . . . 8,600
Asstt, Geologist (1 year) . . . . N . 1,800
Boil Physioist {1 year) . . . . . . 1,800
19,400 19,400
(/) Travelling allowance for establishment—
Qverssers (2 years} . . . . . . . 21,600
Other Staff (2 years). . . . . . . 10,000
Gaologists, Staff (L year} . . . B . . 1,400

33,600 33,000
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Details-- Contd.

. No. Item Egtimated coat 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 for Asstt. Geolagist’s office for 1 year . . 1,600
Rent for Laboratory for 1} years . . . « . 2,300
12,300 12,300 2,84,880
13. Toors AND PLANT—
(5} Scientific instruments and drawing materials—
5 No. Levelling instruments with «iand @ Ra. 700 each . . . . 3,600
1 No. Theodolite with stand 4@ Ra. 1,000 each 1,000
5 No, Prismatic compassea with stand @ Rs, 160 each . 800
5 No. Planetablea with stand @ Rs, 100 each . . . . 500
14 No. L-velling staves @ Rs. 40 each . 660
4 No. Scale bozes completo with scales and offsets @ Rs 15 oauh . . 60
2 No. Planimeters @ Ras. 200 each . . . . . . 400
20 No. Tapes metallic 100 feet @ Rs. 30 each . . . . 600
20 No. Tapes metallie 50 ft. @ Ra. 20/- each 400
2 No. Instrument drawing boxes lat size ¢ Ra. 300 each . R 800
4 Na. Instrument drawing bhoxes 2nd gize @ Re. 200 each . . 800
6 No. Instrument drawing boxes 3rd size @ Ra. 100 each . . R 600
2 No. parallel rulers @ Rs. 40 each . 80
Set squares of sizes L, 8, . . . . . 100
7 No. Drawing boards @ Rs. 30 each . . . . . 210
7 No. T. Squares @ Rs. 10 each . . . . 70
18 No. Measuring Chains 100 fee}, long with arrows @ Ra. 40 each . 12¢
6 No. Measuring chains 66 feet long with arrows @ Re. 30 each ‘. . 180
2 No. French curve hoxes @ Ra. 30 each . . 80
2 No. Straight edges brass @ Ra, 30 each . . . . . . 80
6 No. Rulers 2 feet fourfuid @ Rs. 8each . . . . . . 40
1 Slide rule @ Rs. 200 each . . . . . . . 200
& Colour boxes complete @ Re. 50 each . . . . . 280
12 No. China slabs for colours @ Ra. 3 each . . . . . . as
2 No. Steel tapes @ Bs. 100 each . . . . . ’ . 200
1 No. Apparatus for printing plans . . . . . . . 300
2 No. proportional compasses @Rs. 30 each . . . . . 80
2 No. Glasses magnifying @ Ras. 40 each . . . . 80
18 No. Poles surveying @ Re. 15 each . . ‘ . . . . 270
24 No. Ranging rods @ Rs. § each . . . . . . . 120
18 No. Umbrellas field @ Re. 50 each . . . . . . . 800
12 No. Chronographs @ Rs. 90 each . . . . . . . 1,080
1 Camera @ Ras. 400 each . . . . . N . . 400
4 Binoculars @ Ra. 200 each ] . . . . . ] . 8OO
' 16,036 18,038
{b) Plants and Machinery—
1 G.M.C. Truck @ Ra. 10,000 each . . .. . . 10,000
4 Weapon carriers @ Rs. 7,000 oach . . . . . . . 28,000
§ Joopa with trailers @ Re. 6,000 each . . . . . . 36,000
74,000 74,000




66

Details—Contd.
8. No. Item Estimated cost Total
(e) Tools—
6 No. Augers with extension pieces @ Ra, 100 each . . 600
¢ No. axes carpenters @ Rs. 15 cach . . . 90
12 No. hammers of sizes @ Rs. 5 each . . . . . 60
24 No. G. L. Buckets @ IRs. £ each . . . , 96
24 No. axes country @ Rs. 8 cach . . . . . 192
12 No. hamrers stone breaking @ Ras. 2 each . . 24
Pegs iron and nails L.S. . . . . . . 100
24 No. Pick axes @ Hs. 5 each . 120
12 No. Plumbs brass @ Rs. 3each - . . . . . a6
6 No. saws Hand @ Bx. 8 csch . . . . . 48
1 No. stencil plate figures @ Hs. 25 each . 25
1 Noa. stoncil plate lotters @ Es, 30 each .30
24 No. Fire buckets @ Iis. 4 each -« . 96
4 No. Iron safes @ Bs. 400 each . . . . 1,600
3,117 3,117
{d) Camp equipnment—
12 No. chairs folding with arins @ Es. 16 eachy N R 192
24 No. tablos cawp felding @ Ks. 35 each . . 840
12 No. Cotton durries @ Rs. 8¢ each . . . 960
16 No. Yakdans (record boxes) @ Re. 40 each 640
1 No. Swiss cottage double fiy tent 14"« 14 @ Rs. 1 200 1,200
8 No. Swiss cottage dovbla tly teuts 12712 @ Rs, 1,000 8,000
20 No. double fly tents 10" x 10" @ R+, 704 each . 14,000
20 No. tent double fly 83 8 @ Hs, 500 each . ' 10,000
12 No. servants tents @ Rs, 600 each . . . . 7,200
12 No. shouldaries {@ Rs. 600 each . . . . . . 7,200
6 No. necosaary tents @ Rs, 150 each . . . )
7 Bath Boards wooden @ Rs. 5 each . B . . 35
7 Wash haod basius @ Rs. 4 each N . . . ' 28
7 Jugs @ HKa. 4 each . . . v . , 23
6 Cots folding @ Rs. 30 each . . . . . . 800
36 Country charpoeys @ Rs, Y each . ' N . 324
4 Lamps petromex @ Ra. 30 each . . . . 200
24 Hurricane lanterns @ Rs. & each . . . 120
7 Buckots G.1. @ Rs. 5 each . . . . M . a5
4 Boxes for petromax lanterns @ Rs. 5 each . . . 20
. 50,232 80,222
(e) Office furniture—
7 No. tables for officers @ Rs, 123 each . . . . . 815
20 No. tables with two drawers, handlos and locks @ Re. 60 each 1,200
4 No, tables camp fulding for clerks @ Ra. 35 each . . 140
48 No. Office cane chairs @ Rs. 15 each . . . . . 130
L] N.o. easy cone chwirs @ Rs. 30 oach . . 180
16 No. Cupboards with shelves & Locks @ Rs, 100 . . . 1,800
26 No. record stands with shelves @ Rs, 35 each ' . a10
& Nos, Yakdans or boxes @ Rs. 40 each . . . 200
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Details—Contd.
8. Ko. Item ‘Batimated cost Total
7 No. Beaches for-peons ‘@ Ra. 25 each . . . . . . 176
12 No, Teapoys @ Ra. 15 sach v e e e . . . . 180
20 No. Hurricane lanterns @ Ra. 5 each. . . . . . . . 100
£ No. cupboards with six drawers 8" high each, 3’ wide 4’ long and & high
for plans @ Rs. 126 each A 500
12 No.'Bucketa G, I. @ Rsa. b each M . . . . R . 60
14 No. baskets waste paper @ Ra. 8 each . . . . . . 42
18 No. oall bells @ Ra. 4 each . . . . . . . 64
12 No.-atools wooden @ Re. 6 each - - . . e . . 72
1 No. Typewriter portable @ Ra. 360 . . . . . . . 300
5 Wo. bypewriters Romington rand @ Rs. £50 each . . . . . 2,250
5 Noas, scales with weighta 1 to 20 tolas @ Re. 30-each - . . . . 160
12 Nos. sesh and stamps boxes ateel @ Ra. 20 each . . . . . 240
& pigeon holes for despaich clorks: @@ Re. 50each- . - . - . . -, 250
Mjsrellanoous petty items nueh as pen knives, acmsora. looks. mkatands, lwenes
of peoms, ete. . . . . . 1,600
_ i 11,708 11,708
{ R.&C.sfT. & P— , - . . . . . . . . 8,000 8,000
AwsrmacT—
Scientific inatruments and Drawing meaterials . . v . . 16,036
‘leh ud'u“him - . » - . . . N . N 74.000
Tools . . . . . . - . . . . . . 3,117
Gﬂ!ﬂp'ﬂ]uime . . - . . L . . . . . 60,222
m-mim . . «* . . - . . . . . 1 1.708
RaCof T.&P. . . . . . . . . . . 8,000
’ ToTar . 1,683,083 1,683,083
14. Contingmoiel snd sundries . - . + . . . . . 69,767 69,767 .

e —
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YHasry DISTRIPUTION OF THE AMOUNT OF THE OVERALL ESTIMATE FOE BapaBMatt INvaeTicarioNs

Serial Estimated Probabie Expend iture
No. Item amount 1948.40 1948.50 1950-51
’ 8 months
Ra. Ra, Rs, Ras,
1 Surveys through the Survey of Indis staff under the
direction of C.W,ILN.C. . . . . . . 5,586,600 42,000 3,22,600 2,322,000
2 Other river and land lurveys to be oarned out by
C.W.LN.C. stell. . . « . 48,500 6,000 28,500 1,400
z 3 BSoil Surveys ' . . . . . . . 17,0060 . 12,000
4 Temporary Buildings § . . . « . 10,000 6,000 5,000 .
6 Discharge snd Silt Observations . . « e j69,310 17,000 34,310 18,000
8 Moteorological Surveys N . . . - . 2,000 1,000 600 400
7 Geological investigations snd Mineral gurveys N 1,87,960 26,000 1,62,960 .
8 Commounications . . . . . . . 15,000 190,000 5,000
9 Special T. & P. for Laboratory, Apparatus for soil Surveya 11,000 11,000 ..
10 Electric load and property surveys . N . . } 15,000 .. 15,000 .s
11  Working of motor vehioles . . . . . . 30,600 7,500 15,000 7,600
12 Establishment . . . . . . . 2,84,580 70,000 1,44,880 70,000
13 T.&P, . . . . . . . . . . 1,635,083 40,000 1,13,083 10,000
14 Contingencies end Sundries . . . . . 69,767 15,600 36,167 18,100
TGTAL . . . . 15,10,000 . 2,850,000 9,00,000 3,860,000

' (84) M.D. MrrEar,

Director, Irrigation and Waierways.
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ESTIMATR FOR PRRLIMINARY SURVEYS AND INVESTIGATIONS IN CONNECTION wWITH PrOJEOTS
POR MULTIPURPOSE DEVELOPMENT OF THE SABABMATI BA3iN PREPARED IN ACCORD ANOR
WITH THE INSTRUCTIONS OF THE A.D-HOC COMMITTER

ABSTRACT
I. WORKS :
1, Dams and Appurtenant worke—
A, prelininary Expenses . . . . . . . . . . . . 756,120
K. Buildinga . . . . . . . . . . . . . . 10,000
2. Main Canal and Branches . . . N . . . . . . . 1,44,800
3. Discharge and Silt Observations . . . . . . . . . . . . 13,400
4, Meteorological Obeervations . . . . . . . . . . . . 2,000
5. M;neral Surveys . . . . . . . . . . . . N 5,000
8. Surveys for Pisoiculture . . . . . , . . . . . . 1,000
7. Malaria Surveys . . . . . v . . . . . . . 2,000
8. Electrical Load Surveys . . . . . . . . . . . . 10,000
9. Economic and Property Surveys . . . . . ] . . . . . . 5,000
10. Communicatjons . . . . . . . . . . . . . . 10,000
11. Speoial Tools and Plant . . . . . . . . . . . . 1,000
3,69,420
29, contingencies . . R, O, . 7,338
Total Works . 3,76,808
II. TOOLS AND PLANT
Tools and Plant . . . . . . . . . . . . . . 1,41,000
2%, contingenciea . . . . . . . . . . 2,820
. 1,43,820
111, ESTABLISHMENT . . . . . . . . . . . . . . 2,86,210
Graxp, ToTAL - 7,86,838
Say . 7,87,000

(Sd.} M. D. MiTHAL,
Disrector, Irrigation and W sierways,



DEPAILS
1. WORKE—
Dams and Appurtenant Works
A. Proliminary Expensee
1. Burvey of the reservoir basins by Air phot.ogmphy and ground survey and plotting comtours at
10 ft.—6ft. intervala on a scale of 4" =1 Mile,
40 aquare miles @ 375/per sq. Mile. . - . . . . . 15,000

2, Sfurvey oiﬁh]e dam sites and weir sites by air photogmphy and ground surveye and phttrin&oneuh
of 32" =1 Mile

1280 acres (@ 4-0 per acre . . . . . . . . . . . . 8,120
3. Rapid 2* map of Pharoi dam pite . . . . . . . 2,000

4. Geological Investigation for foundations of the dnm sntea and weijr sit-as ancl of the reservoir. bmm.
by boring, core drilling, making drifts and tunnelling, ete. including testing,

46 holes each of 50—2300 R. ft. @ 20/- per R. ft. . . . . . . . 46,000
6. Boil analysis and burrow surveys for earthen dame including tonhng . . . . . . 5,000
8, Model experiments by the Indian Waterways Station Poona . . . . . . 2,000

75,120

K. Buildings

Temporary Buildings . . . . . . . - . v . . . 10,000

II. Main Canals and Branches
(3) Surveys of the commanded ares for alignment of canala

1,20,000 acres @ 1-2-6poracre . . . .« .« 4+ ... 1,85,000
(b} Miascellaneous Surveys . . . . . . . . . . . . * 5,000
(c} Longitudinal Section of the river and its tributaries with crosssections.100 mllu @ 2ﬁf

per mile. . . . . ' . . . 2,600
(d} Boil SBurveys, L.B. . . . . . . . . . . . .. 2,400

' 1,464,000

III Discharge and Silt obeervations (Period October 1848 to May 1050 m 20 months}. One boatman
and four Xhallagies at sach discharge site, cost of ropes, discharge rods, floats, gauges, silt samplers
and laboratory equipment,

4 gites at Re. 5,000/. per site per yoar for 20 months. . . . . . . . . 33,400
TV. Meteorclogical ohservations, raingeuges, temperature, humidity and wind velocity observations . 2,000
V, Mineral Surveys . . . . . . . . . . . . . . 8,000
V1. Burveys for Pisciculture . . . . . . . . . . . . . . 1,000
VII. Malaria Surveys . . . . . . . ' . . . . . . 2,000
VIII1. Electrical Load Surveys . . . . . . . . . . . . 16,000
IX. Economiec and Property surveys . . . . . . . . . . . . 5,000
X. Communications . . . . . . . . . . . . - B 10,000
XI. 8pecial Tools and Plant, 1 Dismond drill complete with accessories @ Ra. 60,000 each . . . 60,000

Tesbing spparatus and laboratory eqmpmant for compresswe stmngth of rocks, optimum moisture
content, consolidation, ete, . . . 11,000
71,600
8,60,420
29 contingencies . . . . . . . . . . 7,388
Total work . 3,76,808

II. TOOLS AND PLANT

1. Motor vehicles for survey parties. 7 vehicles @ 7000{- each . . . . - . 40,000
2. Working expensea for 16 montha . . . B . . . . . . 22,000

3. Scientific instruments and drawing matmals . . . . . ' v e r 30,000



4. Ordinary Tools and Plant . . . . R . . . . . . R 5,000
§. Camp eqnipags . . . . . . . . . . . N . . 13,000
6. Office Furniture . . . R . . . . - . . . . . 15,000
7. R.&EC.ofT. & P. . . . . . . . . . . . . 5,000
1,41,000

29/, contingencies . . . . . . . . . . 2,820

Total Tools and Plant . 1,438,820

III. ESTABLISHMENT—
1. Poy of Officers~—

Execuntive Engineer 1 No. @ 875/- p. m. for 18 monhhs . . . . . . . 13,125
Asgistant Engineers 3 No. @ 560f- p.m. for 15 months . . . . . . . 25,200
Aggtt. Geologiat 1 No. @ 500/: p.m. for 8 months . . . N . . B - 3,000
Drill Foreman 1 No. @ 1000/- p.m. for 6 months . . . . . . . . &000

47,325

2. Pay of Bstablishmeni—

Accountant 1 No. @ 200/- p.m, for 16 months . . . - . . . . . 3,000
Head Clerk I No. @ 180/- p.m. for 15 months . . . . . . . . . 2,700
Banior Clerk 3 Nos. @ 160/- p.m. for 16 months . . . . . . . . 8,760
Storekeeper I No. @ 160/- p.m, for 15 months . . . . . . . . ~ 2,250
Senior Drafteman 1 No. @ 200/- p.m. for 15 months . . . . . . . 8,000
Junior Clerks 7 Nos. @ 98/- p.m. for 15 montha . . . . . . . . 8,765
Junior Draftesman 1 No. @ 143/- p.m. for 15 months . . . . . . . 2,145
Tracers 2 Nos. @ 104/- p.m. for 15 months . . . . . . . . . 3,120
8ub-Assistant Surgeon @ 170/- p.m. for 15 months . . . . . . . . 2,650
Compounder 1 No. @ 60/- p.m. for 13 monshs . . . . . . . . 750
Overseers 12 Noe. @ 240/- p.m. for 15 months . . . . . . . . 43,200
Research Asaistant 1 No. @ 240/- p.m. for 15 monthas . . . . . . . 3,600
Laborstory Asstt. 1 No. @ 230/. p.m. for 15 months . . . . . . . 3,450

H3ilt Analyst 1 No. @ 200/- p.m. for 15 months . . . . . . . . 3,000
Asntt, 8ilt Analyet 1 No. @ 98/- p.m. for 15 months . . . . . . . 1,305
Gauge readera 5 Nos. @ 70/~ p.m. for 15 months . . . . . . . . 5,250
Senior Observers 4 Noa. @ 90/- p.m. for 15 months . . . . . . . . 5,400
Daffadara 4 Nos, @ 33/- p.m. for 158 montha . . . . . . . . 1,880
Barkandages 5 Nos. (@ 33/- p.m. for 16 months . . . . . . . . 2,475
Peones 13 Nos. @ 33/- p.am. for 15 months . . . . . . . . 8,435
Khallasiea for overseera 12 Nos. @ 33/- p.m. for 15 months . . . . . . 5,940
Laboratory Khallazies 3 Nos. @ 33/- p.m. for 15 monthe . . . . . . 1,485
Chowkidars 5 Nos. @ 33/- p.an. for 15 months . . . . . . . . 2,475

Dek Runners & Noea. (@ 33/- p.ao, for 18 months . . . . . . . . 2,475
Ferro printer 1 No. @ 60/- p.m. for 15 months . . . . . . . . 800
Daftri 1 No, @ 33/- p.m. for 15 months . . . . . . 493
Special pay for 3 Clerks for handling cash for 15 montha @ 20} p.m. . . . . 900
1,26,885

3. Dearness Allowance for Officers for 15 months . . . . . . . . . 7,000
4. Dearnesa Allowance for establishment for 15 months . . . . . . . . 38,000
& Travelling allowance for officers for 15 months . . . . . - . . 20,000
6. Travelling allowance for establishment for 15 months . . . . . . . 15,000
7. Eatablishments contingencies {for 15 months). . . . . . . . . . 12,000
Total Establishment . . . . 2,866,210

I5M. of . &P,
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TOOLS AND PLANT'

1. Plant and Machinery

Motor velicles T No. @ 7,000/- each
Working expensea for 15 months . . . .

2, Scienitfic instrument und Drowing matarials,
Levela 12 Nos. @ 850/- each .
Folding footrules 12 Nos. @ /- each
Plotting sosales 12 Nog. (@ 30/- each .

8et Squarea transparent 8° (45° and 60°), 12 pairs @ l&f per pair

1at quality Drawing Instrument box 1 No. @ 160/- each

2nd quality Drawing instrumont boxes 12 Nos. @ 62/8/ each
Fronoh curve set 1 No. @ 30/- each

Parallel rulers § Nos. @ 80/- each

Survey Umbrellas 4 Noa. @ 62/8 each . .
Theodolite 1 No. @ 2,800/- each . . .
Levelling Staves 16 pairs @ 150/- per pair

One hundred feet chains 16 Noa. @ 40/- each

100 feot Metallio Tapes 20 Nos. @ 30/- each

B0 faet Metallic Tapes 20 Nag, (@ 24/- euch . . .
Plane.table with stand & Nog. @ 100/- sach . .
Prismatic compasees 4} dia. 4 Nos. (@ 310 each . . .
Ranging Rods 72 Noas. (@ 4/ each . . . .
Large slze stanley planimeter 1 No. @ 400/- mh . .

Small aize planimeter 1 No. @ 250/- each

8top watches 5 Nos. @ 100/- each

Bteel tapes 2 Nos. @ 70/- each . .
Drawing boards with T. Square 7 Nos. @ 50/- each

16 inch Slide rule I No. @ 50/- sach . .
Clinometers 2 Nos. @ 150/- each .

¢ inch celluloid semicircular protractors 4 Nos @ 5/- each
Ahney levels in case with stand 2 Nos. @ 360/- each

36 inch straight edge 1 No, @ 72/- each

Proportional compassea 2 Moa. @ 30/- each

Current meters 4 Mos. {1 1,000/- each .

Magnifylng glasses § Nos. @ 16/- each

Blue print apparatus 1 No. @ 600/- each .
Camera 1 No. @ 300/- each . . .
Prismatic binocularas 2 Nos. @ 260/- each

86 foet measuring chaina 5 Noa, @ 30/- each

Colour boxes complete 3 Nos. @ 50/- cach

China Slaba for colours 12 Nos. @ 2/- each . . .

3. Ordinary Tools and Plant

Augers 20 Nos. @ 100/- each . . . . .
Carpenters axes 6 Nos. (@ 20/- cach .

Country axes 20 Nose. @ 3/- each

G. 1. Buckets 24 Noe. (@ 4/- each

Hammers of size 24 Nos. @@ 6/- each

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

Total

49,000
22,000

71,000

10,200
84
360
156
160
750
30
300
230
2,800
2,400
840
]
480
300
1,240
340
400
250
500
140
350
50
300
20
720
72
80
4,000
80
600
300
500
150
150
24

30,000

2,000
120
240

96
144



Copper ghadas for water 10 Nos, @ 15/- each

. . . . . . 150
Iron pegs and nails L. 8. . - . . . . . . 100
Pick axes 48 Nos, @ 6/- each . . . . . . . . . . . 288
Brass Plumbs 24 Nos. @ 3/- each . . . . . 72
Hand Saws 12 Nos. @ 8/- each . . 06
Stencil plate figures 1 No. @ 29/- each 29
Stencil plate letters 1 No. @ 30/- each 30
Fire buckets 48 No. @ 8/- each 384
Nail extractors 6 No. @ 10/8/- each . . 63
Phahorahs 48 No. 1{/- each R . . . . . . . 480
Crowbars 24 No. @ 23/- each . . . . . . . 600
Bundries . 72

Total . . 5,000
4, Camyp Equipage
Chairs folding 16 No. @ 12 each . 192
Tablesz camp folding 16 No. @ 30/- each 480
Bwise cottage double fly tent 1 No, 12'x12° @ 1 000{ ea.ch . 1,000
Double fly tents 10 No. 10’ x 10 @ 700 sach . PR 7,000
8houldaries 12 No. @ 500/- each . . . . . . . . . . 6,000
Necessary tent 1 No. @ 100/- each . . . . . . . . 100
Country charpoys 24 No. @ 8/- each . . . . . . . . . 182
Sundries . . . - . . . . . . . . . . as
15,000
5. Office Furniture

Officer’s Writing tables 1 No. @ 170/- sach . . . . . . . . 170
Writing tables 3% x 3’ X 2§ *with oil cloth 6 No. @ 125/- aach . . . . 150
Writing table with 8 drawers 26 No. @ [00/- each . . . . . . 2,500
Office chairs 50 No. @ 20/. each . . . . . . . . . . . . 1,000
Easy chairs § No. @ 35/- each . . . . . . . . . . , 210
Cupboarde 8’ x4’ x 14" 16 No. @ 125/ B&ch . . . . . . . . . . ) 2,000
Roacord standa 4"x 34" X 1§ 16 No. @ 40/- each . . . . . . . . . . 640
Stesl] trunks 16 No. @ 25/- each . . . . . . . . . . . . 400
Cupboard 4'x3'x 14" 16 No, @ 60/- each . . . . .. . . . . . 060
Benches with backs 8 x 157 18* 7 No. @ 30/- each . . . . . . . . 210
Steel stamp boxes 8 No. @ 10/- each . . . . . . 60
Cotton floor carpetas & No. @ 100f. each . . . . . . . . . 500
Teapoys 18 No. @ 20/ each . . . . . 320
Cuphoards 4" X 3’ % 8’ with 8 drawoers each 8 hlgh for pla.na 6 No. @ 150 aa.ch . . . . 800
‘Waste paper baskets 14 No. @ 2/- each . . . . . . . . . . 28
Call Bells 12 No. @ 4/- each . . . . . . . . . . . . 48
Paon belta 13 No. @ 5/- each . . . . . . . . a5
High Chaira for tracers 2 No. @ 20/- each . . . . . . . . . 40
Chamber pot 1 No. @ 5/- each . . . . . . . . . . . . I3
Locks 36 No. @ 8/-each . . . . . . . . . . . . . . 108
Brass pad locks 8 Nos. @ 135/- each . . . . . . . . . . 120
Pigeon holes for despatch clerks 5 No, @ 25 ea.ch . . . . . . . . 125
Bcales and weights 3 No. @ 20/- each . . . . . . . . . . . . 100
Steol cash boxes 8 No. @ 25/ each . . . . . . . . . . . . 125
Portable typewriter 1 No. @ 300/- each R . . . . . . . . . 300

Standard typewriter 1 No. @ 430/- each . .

. . . 450
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Hurricane Lenterns 24 No. @ 6/-each . . . . . . . . . . . 120
‘Pable Lamps 10 No. @ &5/- each . . . . . . . . . . 260
Cyeclas 2 No. @ 225/-sach . . . . . . . . . . . . 4580
Safes 4 No. @ 400/-each . . . . . . . . . . . . . 1,600
Stools wooden 12 No. @ 8/- each . . . . . . . 73
Sundries . . . . . . . . . . . . 3
Total . . 15,000

6 R, & CLof T. & P. . . . . . - . 8,000
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Yearly distribution of the emount of the foregoing estimale

Year Yeoar
1948.49 1849.50
1. WORKS
(¢} Preliminary Ezpenses
1. Survey of reservoir basin . . . . . . . . R 7,500 7,600
2. Survey of Duam Site . . . . . . . . . . . 5,120
3. Rapid 2” map of Dharoi dam aite . . . . . . . . . 2,000 .
4. Goological investigations . . . . . . . . . . 46,000
5. Soil analysis ete. . . . . . . . . . . . 5,000 e
6. Model Experitaents . . . . . . . . . . . .. 2,000
(i%) Buildings
Temporary Buildings . . . . . . . . . . R 10,000
(#i¢} Main Canals and Branches
1. Survey of the commanded ares . . . . . . . . . 67.600 67,600
2. Miscellaneous Surveys . . . . . . . . . . . .. 5,000
3. Longitudinal Seotien of the river . . . . . . . . . 2,500 e
4, Boil Surveys . . . . . . . . . . . 2,400 .
{sv) Drscharge and ailt observation . . . . . . . . . 20,000 13,400
{v) Meteorological Observations . . . . . . . . . 2,000 ..
{vi} Minsral Surveys . . . . . . . . . , . 5,000 .
(vii) Surveys for piscisulture . . . . . . . . . . 1,000
(vids) Malarsa Surveys . . . . . . . . . . . 2,000 ..
{8z} Electric Load Surveys . . . . . . . . . . . .s 10,0600
(3) Hconomic and property Surveys . . . . . . . . . 2,500 2,600
(x3) Communscations . . . . . . . . . . . 19,000 ..
{zii) Special Tools and plant . . . . . . . .- 60,000
(wits) Testing Apparatus and laboralory eqm_fp'rmnt . . . . . . 11,000 .
Contingoncies . . . . . . . . . . . 2,555 4,995
1,687,075 2,190,888
II. TOOLS AND PLANT
Tools and Piant . . . . . . . . . . . 1,483,820 .
III. ESTABLISHMENT . . . . . . - . . . . 1,33,105 1,383,105
GRrRAwD ToTAX . . . 4,34,000 3,53,000

(8d.) M. D. MrrHAL,
Director Irrigation and Waterways
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APPENDIX V11

C. P. AxD Bastar PrOJECTS

Central Provinecs and Berar together with Bastar State which has recently merged into this province
are one of the richest provinees of Tndia in minerals. There are vast deposits of coal, bauxite, iron, copper,
manganese, limestone ete. etc. 'The quality of coal found, however, is rather inferior and on that account
practically no industrial use of the mineral woalth of the tract has so far been attempted. Surveys for
the prurpose of utili<ing the water resources of the area were undertaken about thirty vears ago but the
results were surprisingly disappointing. In the main it was brought out¥that in spite of the copious rainfall
over the entire area the respurces could not be utilised to produce eheap power or cater for much irrigation, |
At the request of the C. P. Government a fresh survey was undertaken bv the CWINC and it was discovered
that potential for power exceeded one million kW. and water could also be made ava,lla,ble 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 coneentrated 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. TPotential of power on the Indravati
river was found to be mnearly 3,00,000 kW. continuons. The platean of Jugdalpore was similarly
discovered to be in s 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-
nica) 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. 1t is proposed to set
up a Circle with three divisions and rcquisite 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,
regervoir areas, areas to be commanded for irrigation will be completed through the agency of the Survey
of India Department. Hydrolugical surveys and Grological surveys will be done in ¢lose co-operation with
the Indian Meteorological Department  and Geological SBurvey of India respeetivo]y. Provision has slso
been made  for sarveys for malaria control, fish cluture, navigation, soil-conservation ete. Provision for
the acquistion of necessary plant for g,cologlcal and h}drolog,lwl and other surveys has been adeguately
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 etc. is enclosed.

K. M. BraTia,
Project Officer,
C. W. 1. N. C



ROUGH DATA FOR DAM SITESY

N Name of Namo of Tongi- Nameasof Maps in Approx. Catch- R. L. Approx. Length Capa- Submer- Minimum Minimum Irrigation
z° tributary Neusrest  tude and states or which the distance ment  of top of height of of wator city In ged ares power power Toten-
) village latitude provinces dum & from aroa in  proposed dam spread million in (Projects) in conneg- tial
7] of left bank in which  water head in  s8q. miles dem above atdem ac. ft. acres - itself  tion with  acres
at dam site dam snd  spread milos above bed of in kW, ather
water sp- falls M.3.L. river in thousand (Projects)
read fail ’ feot feat kW,
1 2 3 4 5 8 7 8 9 16 11 12 12 14 15 18
1 Ponch River . North of 79°16'E C. P 55 0/5,1 122 miles* 11,4168 1,750 125 11-12 863 15,870 8,300 6,300 1,C0,000
Alkata. 21°43' N on Kan-
han river,
2 Wainganga North of 80° E c.P. BAN/L5 & 100 1,377:28 1,450 75 8-745 <36 13,488 1,800 1,800 50,000
river Khaps 22°2%3' N 64/B/3 |
3 Ponzwnga river At Amti e R C.P.&a 68E/5,1 252 1,598'8 1,600 120 297 1-483 35,200 13,400 13,400  3,00,000
19°533' N littla of 85t /4
Hydora- 456D/16
bad.
4 Wardho river  East of 78°3'E C. P. 58, K/3,7 70 ‘1,726-72 1,150 116 @-785 0533 24,000 4,370 4,370 75,000
Morai 21°23' N
5 Paiririver . North of 81°434%" 30° C.P. a4k /14 37 1,196-8 1,140 110 4-456 1-22 48,000 6,360 6,360 1,00,000
Nirai & B & L/j2.
Mohara 20°4l' N 64M/14 ‘
6 Jonk rirer East of 82°33'E C.P. 641/10 03 1,227-2 880 112 746 1:22 50,000 5,000 5,000 1,00,000
Uprani 21°357 30* 64/K/10
N. 11-13
7 Hasado . . North of 82°42" 30" C. P. 64 J/11,10 104 3,000 1,050 120 1'5 863 16,448 6,520 8,520 3,00,000
Lotlota E 64 J/11
22024 30
8 Mahanadi . At Satiara S1°28E C. P. & 64M/@8 02 L13y 1,207 77 5-280 1-22 £8,000 5,000 5,000 1,50,600
20°33' 48 Eastern 64 N/G ‘
N Statea. 7,10
11
87 Lalravati vivar Chitrakote 81°43" E  Eastorn 5,000 27,000 27,000 Vory little
10 dtributary of 19°t2' N Btates
11 ) Go-davari Baraur 81°24' E  FEastern 7.347 32,500 65,000 Very little
. 19712 N States
Bhopalpat- 89°18'E C P. & 65B/5 102 18,312 450 160 5-280 8-76 1,834,000 87,880 1,28,000 Very little
nam, 18°47T" N Enstern 65 A/ 4,8
Statos B/1,5,9.
12 Sabari Gumma 81°52°E C.P. & 2,744 800 100 1-980 2:4 64,000 14,400 22,000 6,90,000
18°33' N Egstern

Statea
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C. P. & BARTAR PROJECTS

Overall estimate for the preliminary surveye and investigations on 12 projects in the Central Provinces and
(4 in upper Mahanadi basin, £ én middle Godavari basin, end 4 in Bastar Stafe).

Bastar State.

I. WORKS

II.
III.

I. WORKS

1. Dama and Appurtenant Works

oo =1 & o Db

(4) Proliminary Expensea
(X) Buildings . . .

. Main canals and branches

. Discharge obgervations

. 3ils Obeervations .

. Property Jurveys

. Meteorological Burvays

. Qeological Surveya

. Communications

TOOLS AND FPLANT .
ESTABLISHMENT .

Distrsbution—

Allotment required

1. Dam and Appurtenont Worka

(A) Preliminary erpsnses
{a) Swurveys to be carried out by Survey of India.
Reaarvoir Syrvejis —

Pairi

Jonk

Hasado .
Mahanadi . . .
Bhopalapatnam
Sabari . . .
Chitrakot and Baraaur
Panch .
Whainganza

Penganga

Wardha

1/3 dobitable to upper Mahanadi beain .
1/3 dobiteble to middle Godavari basin
1/3 debitable to Bastar State projacta .

1at yoar
16,52,000

ABSTRACT

*nd year 3rd year
20,654,000

DEFAILS

17,00,000

29, Contingencies

Torir, WORKS

4th year
17,00,000

Ra.

6,80,000
1,350,000
10,860,000
. 3,10,000
1,37,200
28,800
1,08,720
19,61,040
1,50,000

45,85,760

42,000

46,77,760

4,46,000‘
19,893,380

71,17,140

—_—

23.72.380
- . 23,72,380
. 23,72,380

75 aq. miles

78 do.
26 do.
44 do.
241 do.
100 do.
300 do.
25 do.
25 do.
55 do.
KE:S do.

1,007 do.
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Ra.

1,007 sq. miles @ 375/- per sq. mile . . “ .. . . . 330000

Surveys to bs carried out by C.WINC,
Longitudinal Seotions and other miscellancous surveys like cansl alignment. surveys, special
resorvior, surveys, pisciculturs, eto.
. . » . 300,000

1% sites @ 25,000/- per site . . . . . . -
6,580,000
(K) Buildings— .
Temporary buildings—Lump Sum . . . . . . . . . L50,000
2. Main canals and branches
Survey of irrigation area,
. 16,80,000

18,78,000 acres (@-/9/- por acre . . . . . . . . . .
3. Discharge observations (No. of sites—12) {ono at each project site}

Ezpenditure per sits {non-recurring)

1 current meter @ 1,200/- . . N . . . . . . 1,200
1 large boat @1,000/- . . . . . . . . . . - 1,000
1 small boat @ 500/- . . . . . . . . . . . . 500
1 st velocity rods @ 200/ - . . . . . . . . . . . 200
1 sst soundinp rods @ 100f- . . . . . . . . . . 100
Ropes, ote. . . . . . . . . . . . . . . 600
Chronometars . . . . . . . . . . . . . 200
Rack & pinion arrangement . . - - - - . . . . . 200
Anchore . .. . . . . . . . . . . . 1,000
{8} Recurring . . . . . « . . . . . . 5,000
1 gauge roader @ 75/- for 4 years . . . . . . . . . 3,800
1 Boatman @ 60/. p.m., for 4 years . N . . . . . . . . 2,880
6 Khalasies @ 50/. for 4 years . - . . . . . . . . 14,400
20,880
Total for one site . . . . . . - . . $5,880
Totai for 12 ajtes . . . . . . . 3,10,000
4. Silt observationa
{i) Equipment non.recurring @ 1,000/- per site . . . . . . . 12,000
(#) 12 silt observers @ 100/- for 4 yoara . . . . . . . . 53,800
(¢d4) 18 Khalagiew for 4 years @ 50/- p.m. . . . . . . . . 57,600
(i») Misccellanoous on carrisge and trangport . , . . . . . . 16,000
1,37,200
5. Property Surveys.—
2 surveyors @ 100f. p.m. for 3 years . . - 7,200
12 khalasies @ 50/ p.m. for 3 years . . . . - - . . . . 21,8600
. 28,800
8 Meteorological Surveys. .
(a) Equipment non-recurring.
60 new rain gauges @ 500/- each . . . . 30,000
{8) Recurring,
2 Meteoralogical Assistants @ 200/- for 4 years . . . . . . 18,200
2 Senior obsurvers @ 120/- for 4 years . . . . . . . 11,620
48,000

60 purt-titne observors @ 16/- for 4 years . .
Total Msteorologivcal Surveys . . 1,08,730

UMotlL. &P
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%. @Geological Surveys.

(a) Equipment non-recurring. Rs.
8 Dismond Drills @ 75,000/~ each T 6,00,000
Diamonds and other spares @ 40,000/- per set . . . . . . 3,20,000
2 calyx drills 5%-6” complete with equipment and spares . . N . . . 50,000
8 special boats for drilly @ 2,000/- each . . . . . : . . 18,000
Testing apparatus . . . . . . . . . . - . 1,00,000
10,86,000

() Recurring expenditurs.
(3 yoars operations are considered enough).

1 Geologist @ 800/- p.m, for 3 yeara . . . . . . . . . 28,800
2 Assistant Geologista @ 400/- for 3 years . . . . . . . . 28,800
1 Drill foreman ¢ 1,000/- for 3 years . . ) . . . . . ’ 36,000
& Operators (1 per drill) @ 150/- for 3 yoara . . - . . . . . 43,200
48 helpera (6 per drill) @ 80/- for 3 years . . . . . 1,38,240
Fuol and other expenditure @ 20,000/- p.m. for 30 months . . . . . 6,00,000

8,756,000

Total for Geological surveys . . . - . .

. 18,861,040

8. Oommunicationa.

Lump Sum . . . . . - . . . . . 1,560,000

Total of Works . . . . . . . . . . . . . 45,856,760

29 Contingencies , . . . . “ . . - . . . . 92,000

GraND Torarn Works . . . 46,717,760

11, TOOLS AND PLANT—
{a} Comp equipment.

12 tents 14’ % 14* @ 1,200/- each . . . . . . . . , . . - 14,400
30 tents 10"x 10’ @ 800/- each . . . . . . . - . . . 14,000

. 80 shouldarieg @ 600/- each . . . . . . . . . - - . 18,600
30 servants temts (@ 500[- each . . . . . . - . . - - . 15,000
Camp furniture . . . - . . . ’ . v . . , . . 7,200
78,600

(b} Other tools and plant.
{#) Non.recurring.
15 3/4 ton weapon carrier trucke @ 7,000/- each.
@ jeeps with trailers @ 7,000f- each . .
12 outboard motor @ 1,000/- each .

. . . . . . . . . 1,05,000
.. . . . . . . 42,000

. . . . . . . . . 12,000
48 levelling instruments @ 1,000/- each . . . . . . . . . . 48,000
48 meaguring chaine @ 50/- each | . . . . . . - . . 2,400
48.100 ft. tapes @ 30/-each .. e e e e e e e 1,440
48.50 ft. tapes @ 20f-each . . . . . . . ... ... 260
8 Theodolites @ 2,000/- each . . . . . . . . . . . . . 16,000
15 binaculars @ 300/ cach . . . . . - . . . - . . . 4,500
20 drawing boards @ 30/- each . . . . . . . . . . . 600
20 plane tablos @ 150/- each . . . . . - . . . . . . . 3,000
12 Prismatic compasses @ 150/- each . . . - . . . . . . - 1,800
4 planimeters @ 800/- each . - . . . . . . . . 2,000
36 drawing instruments boxes 2nd class @ 200/ aach . . . . . . . . 7,200
Soalee with off sets, French curves

. . . . . . . . . . . 1,000
2,46,940
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(#6) Recurring expenditure. _ . Rs.
Repairs and carriage of scientifie instrumente for 4 years . . . . . . . 50,000
Running expenses for trucks and jeeps for 4 years . . . . . . . . 1,60,000 -

2,00,000

Total (8) & (b) Toolsand Plant . . . . 446,000

ITII. ESTABLISHMENT.
{Provision is for 4 years)

1 Superintending Engincer (@ 1850{- p.m. . . . . . . . . . . 88,800
3 Executive Engineers @ 804/- p.m. each . . . . . . . . . . 1,165,800
8 Assistant Executive Engineers @ 600/- p.m. each . . . . . . . 1,72,800
6 Assigtant Engineers @ 500/- p.m. each . . . . . . . - . 1,44,000
1 Buperintendent @ 300/- p.m. . . . . . . . . . . . 14,400
3 Heud Clerks @ 200/- p.m. each . . . . . . . . . . 28,800
3 Accountents @ 200/- p.m, each . . . . . . . . 28,800
1 Stenographer @ 200/- p.m. . . . . . . . . 8,800
18 Upper Division Clerka including S D. Cs @ 100[ pm.each . . . . . . . 86,600
32 Lower Division Clerks @ 756/- p.m. each . . . . . . . . . . 1,156,000
8 Steno-typists @ 100/- p.m. each . . . . . . . . . . . . 14,400
1 Head Draftsman @ 300/- p.m. . . . . . . . . . . . . 14,400
8 Benior Draftsmen @ 160/- p.m. each . . . . . . . . . . . 23,040
8 Draftsmen @ 100/- p.m. each . . . . . N . . . . . . 38,400
8 Tracers @ 75/- p.m. each . . . . . . . . . . . . . 28,800
48 Overseers @ 150/- p.m. each . . . . . . . . . . . . 3,45,000
3 Sub-Assistant Burgeons @ 150/- p.m, each . . . . . . S . . . 21,600
6 Reeearch Asgigtants @ 180/- p.m. each . . . . - . . . . . . 51,900
6 Leboratory Aseistants @ 126/- p.m. each . . N . . . . . . . 48,000
3 Compounders @ 75/- p.m. each . . . . . . . . . 10,800
3 Ward boye @ 650/- p.m. - . o . . . . . . 7,200
1 Jemadar @ 40/- p.m, ' . . . . . . . . . . . 1,920
28 peons @ 30/- p.m. . . . . Le . . . . . 40,500
50 Barkandazes @ 30/- p.m. . . . . . . . . . v . 72,400
12 Daffadars (G 30/- p.m. . . . . . . 17,300
1 Dafiri @ 40/- p.m. . . . . . . . 1,920

TOFAL . . . . 11,983,380
Dearness allowance and increments @ 25 9 . . . . . . . . . . 2,00,000
Travelling allowance . . . . . - N . . . . N . . 3,00,000
Establishment contingencies including office furniture ; typewriters etc. . . . . . 2,00,000

Total Establichments . . . . 18,83,380

The 3rd May,' 1948 (8d.) E.M. BHATIA
Project Officer, O, W.LN.C,
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Estirmates for preliminary surveys and investigations in connection with projecis for multipurpose development
n C. P, and Bastar State prepared in accordance “with the suggestions of the Ad-Hoc Commitiee.

ABSTRACT
1. WORKB—
1. Dams and Appurtenons Works— Rs.
(A} Proliminary expenses . . N . . . . . . . . . 5,24,000
(K} Buildings . . . . . . . . . . . . . . 1,00,000
2. Main canals and branches . . . . . . . . . . . . . 7,580,375
'3. Discharge cbservations . . . . . . . . . . . . . 1,65,280
‘4, ‘Bilt observations . . - . » u . . . . . - - . 70,600
'S. Property Burveys . . P . . . . ' . . . . . 28,800
8. Metecrological surveys . . . . . . . . . . ... . 84,040
7. Ueologionl Burveys . . . . . . . . . . . . . . 186,59,360
8., Communications . . . . . A . . . . . . . . 1,00,000
35,01,455
294 Contingencies . . . . . 70,029
‘Torar WOBRKS ., . . . . 85,71,484
II. TOOLS AND PLANT . . . . . . . . . . . . . . 4,27,380
I}, ESTABLISBHMENT . . . . . . . . . . . . . . 14,10,375
Torar . . . 54,008,239
Allocation.
1/2 of above debitable to 4 C.P. Projecta on Pairi, Jonk, Hasado and Mahanadi rivers . . 27,04,620

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

ALLOTMENT REQUIRED.

' Tat year Cnd year Ird year
18 laes 20-9lacs 18 lacs

DETAILS

I. WORKS—
1. Dams ond Appurienant Works—
(A} Preliminary expenses— .
{a} 8urveys to be carried out by the Survey of Indie.

Resprvoir surveye
Pairi . . . . . . . . . . . . . « ' 95 8q, milea.
Jonk . . . . . . . . . . - . . . 78 do.
Hasado . . . . . . . . . . . . . . 26 do.
Mahanadi . . . . . . - . . . . . . 4 do.
'Bhopalspstnam . . . . . . . . . . . . 241 do.
Babari . . . . . . . . . . . . . . 100 do.
Chitrekot & Baragur . . . . . . . . . . 300 do.
(Approx.}
864 do.
864 5q. miles @ 378/ per sq. mile . . . Rs. 3,24,000

tb) Survays to be carried out by C.W.ILN.C.

Longitudinal Sectiona and other miscellaneous surveys like canal alignment surveys, special reservoir
sur veys, plsclcuiture, eto.
8 aites (@ 25,000/- per site . . . . . . . . | 2,00,000

1 5,24,000



{E) Buildings—

Temporary buildings Lurp Sum

2. Main Canals and Branches —
Survey of irrigation area.

13,560,000 acres @ -/9- per acre

3. Discharge obgervations—
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Number of sites—8 (one at each dsam site)

Egpendiiure per site

{a) Equipment non-recurring—
1 current meter @ 1200/-
1 large boat @ 1000/-
1 emall boat @ 500/-
1 set velocity roda @ 200/-
1 aet gounding rods @ 100/-
Raopes etc. .
Chronometers . .

Rack and pinion arrengements

Anchors

{b) Recurring—

1 gauge reader @ 75/- for 3 years
1 Boatman @ 60/- for 3 years
6 Khalasies @ 50/- for 3 years

4. Siit observations—

Total for one site .
For'8 gitea .

{3} Equipmment non-recurring @ 1000/- per sites . .

(#) 8 8ilt observers @ 100/- for 3 years
{i¥3} 16 khalasies @ 50/- for 3 years

{iv) Miscellaneous on Carriage & Transport

6. Property Surveys—

2 surveyors @& 100/- p.m, for 3 years
12 Khalasies {; 60/- p.m. for 3 years

8. Meleorological Surveys—
(a) Egquipment non-recurreng—

50 new rain gauges @ 500/- each

{b) Recurring—

2 Meteorological Assistants @ 200/ for 3 years . . .
2 Senior Observers (@ 120/- for 3 years . . .
50 part-timre observers @ 20/- for 3 years . . .

Ra.

1,00,000

. . 7,59,375

} 1,200
. 1,000
500

200

100

600

200

260

1,000

5,000

2,700
2,160
10,800

15,660

20,660
1,65,280

. 8,000

28,800
. 28,300
. 5,000

70,600

7,200
21,600

28,800

. 25,000

.. 14,400
. . 8,640
.. 36,000

84,040



7. Geological Surveys—

(@) Egquipment non-recurring-—

§ Diamond Driils @ 74,000/- each . . . .
Diamonds and other spares @ 40,000/- per et . . -
2 Calyx drilla 57-6” complete with equipment and spares
8 speciul boats for drills @ 2000/{- each . . . .
Testing apparatus for rocks and rook material . . -

() Recurring expenditure—-
1 Geologiat @ 800Q/- for 2 years . . . . . .
2 Assistant Geologists @ 400/- for 2 years .
1 Drill Foreman ¢ 1000;- for 2 years .
8 Operators (1 per drill) @1560/- for 2 years
48 helpers {6 per drill} @: 80/- for 2 years , .
Fuel and other expenditure @ 20,000/- p.m. for 20 month.a

Tatal for Geological surveys . . . . . . -
8. Communications
Lump sum . . . . . . . . . .

Torar or WoRES
2 9% Contingencies
GraND ToraL Womks

II, TOOLS AND PLANT—
{a) Camp equipage—

8 tenta 14’ x 14’ @ 1200/- each . . . . . .
20 teuts 10" x 10 @ 800/- each . . . . . .
20 shouldaries @ 600/. each . . . . . . .
20 servants tents @ 500/- each . . R . . .
Camp furniture . . . . . . . . .

(&) Other tools and plant—
(¢) Non-recurring.
15 3/4 ton weapon carrier trucks @ 7,000/- each . . .
6 jeeps with trallers @ 7,000/ each . . .

8 outboard motors @ 1,000/- each . . .

32 lovelling instruments @ 1,000/- each . . . .

32 messuring chains @ §0/- each . . . . .
32-100 ft. tapes @ 30/- each . . . . - .
32-50 ft. tapes @ 20/- each . . . . . .
€ Theodolites (@ 2,000/- each . - . . .

10 binoculars (@) 300/- each . . - . . . .
15 drawing boards {@ 30/- each . . . . . .

15 plane tubles @ 150/- each . . . . . .
12 Prismutic compasses @ 150/- each . .

3 Planimetera {* 500/- each . . . . . .
24 drawing instrument boxes 2nd class @ 200/- each . .
Scales with offsets, French curves, eto, . . . . .

Ras.
6,00,000
3,260,000

50,000
16,000
1,060,000

10,386,000

19,200
19,200
24,000
28,800
92,160

4,00,000

5,83,360

. 16,69,350

1,00,000

34,11,815

70,236
34,82,058

8,600
16,000
12,000
10,000

4,800

52,460

1,058,000
42,000
8,000
32,000
1,600
960
640
12,000
3,000
450
2,260
1,800

1,600
4,300
600

2,16,1:00
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(86} 1 ecurriig c.zpendi.'ure.

Repairs and carriage of scientific instroments for 3 years . . . . . . . 37,500
Running expenses for trucks and jeeps for 3 years . - . . . . . . 1,123,500
1,50,000

: Total (a) and (b} Tools and Plant . - . . . . . 4,19,000

2 9;, Contingencies . . . . . . . . . . 8,330

Grand Total Tools and Plant . . . . . . . . . 4,27,380

11I. ESTABLISHMENT

(Provision for 3 years).

1 Buperintending Engineer @ 1,850/ p.m, . . . . . . . . . . 66,600
2 Executive Engineers & 800/~ p.m. . . . . . . . . . . . 57,600
4 Asstt. Executive Engineers (@ 600/- p.m. . . . . . . . . . . 86,400
4 Asett. Engineers @ §00/- p.m, each . . . . . . . . . . . 72,000
1 Superintendent @ 300/- p.m, . . . . . . . . . . . . 9,600
2 Head Clerks @ 200/- p.m, each . . . . . . . . . . . . 14,400
2 Accountents @ 200/- pm. each . . . . s . . . . . . . 14,400
1 8tenographer @ 200/- p.m. each . . . . . . . . . . 7,200
13 Upper Division clerks including 8.D. Cs. @ 100f p.m. each . . . . . . . 46,800
23 Lower Division clerks @ 75/- p.m. each . . . . . . . . . . 62,100
2 Bteno-typists @ 100/- p.m. each . . . . . . . . . . . . 7,200
1 Heod Drefteman @ 360/)- p.m. . . . . . . . . . . . . 3,600
2 Sen or Draftamen @ 100/- p.am, each . . . . . . . . . . . 11,620
6 Draftsmen @ 100/- p.m, each . . . . . . . . . . . . 21,6800
8 Tracers @ 76/- p.m. each . . . . . . . . . . . . . 16,200
32 Overseers @ 150/- p.m. each . . . . . . . . . . . 1,72,800
2 Sub-Asstt. SBurgeons @ 150/- p.m. each . . . . . . . . . . . 9,600
4 Research Asstt. @ 180/- p.m. each . . . . . . . . . . . 25,920
4 Bjlt Analysts @ 180/- p.m. each . . . . . . . . . . . N 14,400
4 Laboratory Asstte. (@ 125/- p.m. each . . . - . . . . . 18,000
2 Compounders @ 75/- p.m, each . . . . . . . . . . . . 4,800
2 Ward boys (@ 50/- p.m. each . . . . . . . . . . . . 3,600
1 Jemeadar @ 40/- p.m. . . . . . . . . . . . . . . 1,440
21 peons @ 30/- p.m. each . . . . . . . . . . . . . 22,880
44 Barkandazes @ 30/- p.m. cach . . . . . . . . . . . . 47,520
10 Daffadars @ 30/- p.m. each . . . . . . . . . . . . 10,800
1 Daftri @ 40/- p.m. . . . . . . . . . . . . . . 1,440
8,40,300
Dearnese allowance @ 269, . . . 2,10,075
Travelling allowance . . . . . . . . . 1,80,000
Establishment contingencies meludmg ofﬁce furmture, typewriters, ete, . . . . , 1,80,000
TOTAL ESTABLISHMENRT . . . -_14_16,;?';
3-5.148, (84) K. M. BHATIA,

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

AssaM Proseors REPORT

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

round.

The Province can roughly be divided into 2 main valleys, the Bralhmaputra valley in the north and
the Surma valley in the south.  The waters of these rivers at present cause devastating floods, destroving
crops, water logzing lands and creating problems of soil erosion and denudation. At the instance of the
Government of Assam, the Central Watorpower, Irrigation and Navigation Commission uinlertook a pro-
liminary survey for multipurpose schems to solve the above problems as well as to provide cheap power
for in-luatriglisation. The available data which is very meagre showed that 12 schem-s, 3 in the Surma
valley and 9 in the Brahmaputra valley could be mooted. Of these 4 schemes on tie Barak and
Someshwart rivers in the Surma valley and Dihang and Manas rivers in the Brahmaputra valley were
entrusted for inveatigation 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, Itrigation and Navigation Commission started investigations on these four
gchemes in January 1948, and two of the rivers Dihang and Barak have been inspacted by an Engineer,
Dihang having been inspected by a Geologist alse.  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 features are shown
in the accompanying statement,

1. Dikang—1It is the main tributary of the Brahmaputra and possesses 2 excellent storage sites within
12 miles of its debouch from the hills. A 50 feet dam will impound lake of 8- 82 million acr= feet and gene.
rate at lcast one million K. W. of continuous power. The scheme will provide for flood absorption by stor-
inng the supply of the main tributary at times of rain thereby releasing the capacity of Bralimapuira in the
lower basin to absorb floods from other tributaries. The lak» wiil b» 70 miles long and help in opaning
np the tribal arcas of Assam.

2. Barak—DBarak rises in the hills of Manpur State, bifurcates into two estuaries thy Surma and the
Kusivra, which both fall into the Meghna river. When Meghna is in floods, its back water effect interrupts
drainage of the Sarma Valley with the result that the plains of Catcher and Bylhet districts become almost
one sheet of water. A storage scheme on this river would abgorb floods thereby reclaiming the plains of
Surma Valley from water-inzging and will provide irrigation to the reclaimed areas as also generate about
2,90 000 K, W. of powor. which can be used in industrial exploitation of the tremonlous forest  wealth
of Manipur and Lushai hilla.  As these hills are of shalys formations, 3 alternate schemes as shown in the
statenment have to he 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 larg:e iccbergs are reported now and again to form artificial lams in the river
and cause uncxpected ftoods when any one of them gives way. A 400 feet high dam will solve this fluod
problem, generaie 2300000 K. W, of continuous power and provide irrigation to the wotorn ancas of Assam,
The Government of Tnlia have under eonsideration a project for a navizat ion canal hrtwoen Gaagos, Tista
atd  Brahmapaten to provide waler transport between Assam and West Bongal, The Manas project
will shorten onwe of the links in the development of this canal as it will make Manas navigabie throughout
the vear and the canal ean be comnected with Brahmaputra through Manas.

4. Nomeshwari Sooeshowari viver provides a site for power genoration at the southern fringe of
Gharo hills.  The river has o eatchment arca of 803 square miles and o 340 ft. high dam will store the
entire run-off.  There are rich eval fields and purest limestone quarries n2ar 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 reserveir areas, surveys for irrigation, hydrological surveys, meteorological observations, geological
surveys, navigational sarveys, soil congervation surveys and piscivulture surveys have to be undertaken,
1t is proposed to open up a Circle with 3 Divisions and 9 sub-divisions to carry out these investigations and
complete them in a period of 3 years. Bosides the civil staff, the gealogical staff and the meteorolagical
staff have been provided and the total estimate for the investigations amounts to Rs. 50,00,000.

5. Index map showing dam sites, elc. is enclosed.

K. M. BHATIA,
Project QOfficer, C. W. 1. N. C,

3-5-1948,

15Mof I &P.



ROUGH DATA FOR DAM SITES 1IN ASSAM PROVINCE

>
% Numo of Namo of near- Longitude and Mup in which  Approx. Maxi-  App- Approx.
w Tributary est village Lontitude of loft darms and water  catch- mun rox. length of Average  Run-off
bunk of dem  spread  fall  nent water  lhoight  water sp-  Submer- Approx. Cuapaeily roin-full 0 per Powor
site area Lovel  of FT. read st ged area length of in madft, for 11 Inglis*  potential
insq. L.over MAV.L. inacres dam in years fornula —
' miles river at dam feat {Inches) (at 30%, K, W,
level in  gite in M, a, it.
foet wiles
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Dihung Rongying 05°-14-30" B
28%-11°.30" N B82/P.L. 85,600 1,000 470 GR [ 80,000 1900 9-852 170043 66-08 1,000,000
2 Manay Mathuarguri gu~-56-30" E 54-18
26°-487-30" N T&JM. N. 11,300 LOOU 400 34 64,700 1900 10-67  106-73 46-94 240,000
3 Somoshwart  Masighat uie-38--30” B 78 K8, E, ' 3186
25°.183-30" N so0 400 330 29 33,200 2000 4-76 125-14 485 65,000
4 (I} Barsk Sibapurikbal 93°-%-0*  E 83 H/N.AWY. 2-67
24°.32. N XN,ESWSE, 4,800 500 440 128 80,800 4000 16-00 82-10 17-9 260,000
4(I1} Barak Bhubandhar | 93°-12°.30" & $3H/N. W.8. W
10-5
247410 N 5,370 400 340 108 94,000 4000 15-15 8210 19-5 226,000
HIII)A Barak Bhubandhar 93°6.0* E 83/N.W.S.W,
118
2474170 N 5,270 300 240 83 58,300 4000 719 82-10 19-5 116,000
HIINB Ahn Tingmum B3°-87-10" E 83 H/N.W.
2441730 N 1,475 450~ upto upper Dam i1-8
4{111)C Irang Gallon 93°.15.¢* E 83 H/5.W. 260 31 8,700 2000 074 82-10 544 21,000
& Tinjang
3-22
24°.30°.30" N N.W. 1,440 450 260 28 7,000 2000 0-93 B2-10 5-3 21,000
3-13

*Inglis formula is given as R*-0- 85P"—127,
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Overall estimate for preliminary surveys and investigations for four projects tn Adssam

ABSTRACT

Poriod of investigation .

+ * - . .

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

{Eatablishment provided for 12 to 14 months)

Deduct non-recurring cost

Assume 3 times this cost for 3 years operations

Add non-recurring cost

3-5-1948.

Rough estsmates of preliminery investigations of the

1. Surveys by Survey of India Department .

2. Burveys by C. W. I, N. C.

3. Discharge observations {4 sites)

4, Silt Observations .
5. Property Surveys

6. Meteorological Surveys .
7. Seismological Burveys .
8, Geological investigations

§. Communications . .
10, Temporary buildings

11. Carnp equipage . .
12. Tools and Plant .

13. Establishment . .
14. Dearness allowance

15. Travelling allowance .

16, Office contingencies

New BELET ;
15-11-47,

and 1948-49

ABSTRACT
.
.

Total
Ssy .

v 3 years

23-08 lacs

.

10-3  laes

12,78 Jacs

38:4 lacs
10:3 laes

45+ 7 lacs
50 lacs

(Sd.) K. M. BHATIA,

Prajact Officer, C. W, I. N. C.

Assam  Projecls for the years 194748

. . - .
L L ] - L -
. . .
.
. . . . .
. . . .
. . .
. .
. . . . .
. . . « .
. . . . .
. . . . .
. . . .
. . . . .
Total

1047-48 194840
Rs. Rs.
10,000 4,00,000
5,000 1,10,000
2,500 30,000
2,000 28,000
16,000
. 40,000
. 20,000
8,00,000
25,000
.. 25,000
20,000 19,000
1,00,000 80,000
4000 2 40,000
16,000 96,000
12,000 72,000
60,000 60,000
2,65,500  20,41,000

MAN SINGIH,
Director of Walerways, .0 {.N.C.



90

DETAILS
Rs, Ra
1. Surveys to be carried by Survey of India Dapariment under direction of the C.W . I.N.C.

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

(b) Surveys and map publications,——

Gorge sites 5,000 acros st IR;. 4/- per acre . . . . B . . 20,000 .e
River Survey 900 8y, miles at Ra. 160 per sq, mile . . . . . . 1,44,000 .a
1,684,000 .
{c) Contoured surveys of Assam projects flood plain in Assam for Irrigation and other
protective mousures, 3,48,000 acres at -/9/- per acre . . . . . . 1,96,000 4,80,0M
I1. Survey to be carried out by or under direction of the C. W. I. N. C.—
(o) Longitudinal Sections of rivers and cross-gections, 630 miles at 136/~ per milo . 97,500 s
(b) Othor miscellaneous surveys, e.g., canal alignment, special reservoir surveys, ete, 17,500 115974
I11. Discharge observations.—
Number of sites t
Expenditure per site, Equipment Nor-recurring.—
1 eurrent metor at 1,200/- . . . R . . . . \ . 1,200
1 boat large at 1,000/. . . . . . . . . . . . 1,000
1 boat small @ S00/- . . . . . . . . . . . . 500
Velocity rods . . . . . . . . . . . . . 200
Sounding rods . . . R . . . . R . . . 100
Kopes, ete. . . . . . . o . . . . . 600
Chronomelets . . . . . . . . . . . . . 200
Recurring cxpenditure.—- 3,300
(Provision s made for 12 monthy )
1 supervisor @ 150°-p.m. . . . . . . . . . . . 1,800
1 Boatman ¢r 40 - p, m, . . . . . . . . . 480
4 Khalasis (also suitable as Boatmen) @ ‘30[ p.m. * . . . . . . 1,440
T. A., ete. . . . . . . . . . . . . . 605
4,325
4 Sites equipment @ 3,800 per site . . . . . . . . . 15,200
4 Sites recurring expenditure @ 4,325 per site . . . . . . . 17,300 32,500
1V, S8ilt obscrrations at the above { sites.—
One sill observer and ene analyst are proposed to be employed for taking observations
at each site,

(£) Equipment non-recurring.—

Apparatus, 4 sets . . . . . . . . . . . . 4,000 4,000

(1%} Recurring expenditire.—

(Proriston is miade for 12 months)

4 gilt observors i 100/- p, m. ceach . . . . . . . . . 4,800 7
4 ailt analysts @ 100°- p, m, each . . . . . 4,804
Khatagis (4 per abzerver and 2 per analy qtq) 24 O 30;’ p. m. mch . . . 8,610

Dearness and Travelling allowanee . . . . . . . . 2,764 . 21,000
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v. Property Surveys.—
I Supervisor for 12 montha ¢ 110/- p. m. . . .
4 Surveyors for 12 months @ 80/- p. m. . . .
12 Khalasis for 12 months @ 30/- p. m.
Patwaris Lump Sum

VI. Meteorological Surveys (Rain gauges and Snow courses). It is proposed to instal 50 new

gaugre stotions.
(3} Equipment installotion of gauges non-recurring—

50 rain gauges (including femperalure, 25,000 humidity and wind velocity at 25 places
also some self recording gauges) average rate of say J00/- each. . . .

Miscellaneous apparatus snow samples cte, . B
(¢} Recurring expenditure.—
{Provision is smade for 12 months

I. Meteorological Assistant @ 204/-

1 Senior observer @ 120/- p. m. . . . . .
16 Observers (part-time) @ 15/- p. m. . . . .
16 Retainers (pari-lime} @ 12/- p. m.

2 Snow surveyors (@ 120/- p. m. . . .

VII. Seissnological Surveys.——

This will he taken up separately in consultation with the Director of

veys bat a lump sum provision is made of Bs. 20,000/-
VIII. Geological Investigations.—
{i) Equipment non-recurring—
4 Diamond Drills with equipment complete @ 735,M0;- each

Diamonds {and other spares) for the above @ 40,000/- each
1 Calyx Drill 5"—6" complete with equipment etc.

Spares for ahave . . . . .
4 gpecial hoats for drills @ 2,0(10‘. eaoh
Testing apparatus for rocks and rock materials . .

(i1} Recurving expenddiure.—
1 Geologist {@ 600/- p. m. for 15 months
2 Asstt. Geologists @ 300 - each for 13 months
1 Drill Foreman & 1,000°- p. m. for 12 months
4 Operators {1 per drilly @ 140;- p. m. each for 12 months
24 Helpers ( 6 per drill) @ 50/- p, m. for 12 months
Running expenses of 4 engines for drills for 11 months 43

IX, Communications—
Lump Sum
Temporary buildivgs. —
Lump Sum . . . . . . -
X1, Camp rcquipnge.—
4 tents 147147 @ 1,200/ each . . . . .

12 tents 100 x 10° @ 800/~ each . . . .

12 shouldaries ¢ 600/- cach . .. -

12 servants tents @ 500/- each . . . .
Camp furniture . . . . . . .

XII. 7Tools and plant.— -
(3} Non-recurring
13 trucks ¢ 7,000/ each . . . .
4 joeps @ 7,000/~ cach . . . . .
4 country hoats @ 1,00/ cach . . . P
4 Quiboard motors @ 1,000/- cach

3

Motewrological Sur-

1,320

3,800

4,320
560

25,000
4,000

2,400
1,440
2,880
1,336
2,880

40,136

3,00,000

1,600,000
20,000

5,000
8,000
47,000

9,000
9,000
12,000
6,720
23 040
2,00,000

4,800
9,600
7,200
6,000
2,000

91,000
28,000
4,000
4,000

29,000

Say
40,000

3,40,0.J0

say
2,60,000

5,000

25,000

28,600



8 Chronographs @ 100/ each . .
24 levelling instruments {@ 1,000/- sach .
Measuring chains 24 @ 15/- each

26--100° tapes @ 30/- each
30—50’ tapes @ 20/- sach

4 Theodolites @ 1,200/- each .
8 Binoculars @ 200/- each

12 drawing instruments boxes 2nd class @ 200,' ea.ch

Scales with offaets, French curves
12 Drawing Boards @ 30 each .

(¥) Recurring expenditure.—
Repairs . .
Working of trucks . .

XII1. FEstablishment—
(Provision is made for 14 months).

3 Executive Engineers (@ 600/. p. m. each
9 Assistant Engineers 8. I Os. @ 350{p. m.
1 Superintendent @ 250/- p. m.

3 Head Clerkt @ 160/{- p. m. each
1 Stenographer @ 160/- p. m.

3 Accountants @ 150/p. m. each .
3 Upper grade clerks @ 80/- p. m. each
3 Accounts clerks @ 80/- p. m. each

9 Sub-divisionsal clerks @ 80/ p. m. each
3 Bleno-typiatr @ 80/- p. m. each

4 Lower grade clerks @ 55/ p. m. each
3 Record keepers @ 55/- p. m. each

.

.

cach

6 Assistant Accounts clerks @ 55/~ p m. euch

9 Assistant Sub-divisional clerks @ 55/- p. m, each

3 Assistant Record keepers @ 55/- p. m. each
2 Typists @ 55/- p. m. each . . .

3 Despatehers @ 656/- p. m, each . s

1 Head draftsman @ 300/- p. m

3 Senior draftsmen @ 170/- pSm. each

8 Draftsmen ¢ 100/. each

3 Overscers (Headqaurters) @ 100/- p. m. each

8 Tracers @ 60/- p. m. cach . .
36 Overscers @ 100/- p. m. each

6 Roscarch Assistants @ 160/ p. m. each
5 Rilt Aualysta @ 100/- p. m. cach

3 Sub-Assistant Surgeons @ 10{0/- p. m each

3 Compounslers (¢ 40/- p. m. cach
3 Ward boys @ 30/ p. m. each

1 Jemadar ¢ 35/- p. m. each . .
2% Peons @ 30 /- p. m. each . .

12 Dafadars @ 30/- p. m. cach . -
M Barkandazes @ 30/ p. m, each . .
1 Daftri @ 33/- p. m. . . . .

(#) Deammess and Travelling allowances.

Lump Sum . . . .
XIV. Contingencics,—
Lump Sum . . .

.

Rs.
800
24,004
360
780
600
4,800
1,700
240N
500
360

1,64,000

4,000
12,600

25,000
44,100
3,500
6,720
2,240
6,300
3,360
2,360
10,080
3,360
3,080
2,310
4,620
6,930
2,310
2,310
2,310
4,200
7,140
11,200
4,200
6,720
50,400
13,440
7,000
4,200
1,680
1,260
490
11,340
5,040
10,500
450

Sey
1,96,000

1,20,000

2,79,030
2,80,000
1,96,000

£,20,000
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Estimate for preliminary surveys and investigations in connection with the projects in Assum Province prepared
in accordance with the instructio of the AD-HOC Commatice.

. Surveys by C. W. L. N, C.
. Discharge observations

. Surveys by Survey of India.

. 8ilt Observations
. Property Survey

. Seisinological Survey
. Geological Survey

o g0 =1 o ok o b ™

—
(=]

. Buildings Lump Sum
. Camp equipage

12, Tools and Plant

13. Establishment

o
[

1. Surveys fo be carried out by Survey of India—

. Moteorological Burvoey

. Communiecations Lump Sum

ABSTRACT

DETAILS

. o . .
. .
. . . . .
. .

' . .
. .

N . .
N . .
. . . . .
. . . . .
. . .
. . . . .

. - L4 -
Total

(#) Air photography of gorge sites 1,25,000 acres (2010 sq. miles) @ 2b per sq. mile
(¢7) River survey. 5 mile strip for length of 2 lakes and reservoir up to its junction with Brahma-

puira, 202x5=1,010
Say 1,000 sq. miles @ Rs. 44 per sq. mile

(#4¢) Moving aircraft

{b) Field Surveys and Publications.—
(#) Reservoir sites 20 sq. miles @ 3756 per sq. mile

{#t) River aren 1,000 sq. milea @ 375 per sq. mile

(#it) Irrigation potential on Manas 2,00,000 acres @ -/9/- per acro

II. Surveysto be corried out by €. W. I. N, C.—
(@) Longitudinal sections of rivers 200 miles @ 150 per mile
(b} Other miscellaneous surveys like canal alignment, special reservair, piseiculture, etc.

+

II. Discharge Observations-—-

Number of sites 4 {2 for projects and 2 more for hydrological data for
{a) Equipment expendifure non-recurring—
1 Current meter @ 1,200

1 Boat large @ 1,000
1 Boat small @ 500

1 Set sounding rods @ 100

Ropes, etc,
Chronometers

Rack and Pinion arrangement

.

-

.

- .

- . . . .
. - . - .
. . . . .
. (] . .
. . - 3 .

Barak and Someshwari)

6,16,500
1,50,000
57,760
26,000
9,600
80,800
25,000
8,53,280
50,000
60,000
29,600
2,580,170
8,865,000

. 90,73,710

-

—_—

5,000

44,000
5,000

76,000
3,758,000
1,12,500

8,106,500

36,000
1,20,000

1,50,600

1,200
1,000
b500
100
600
200
200

4,000



(&) Recurring—

1 Gouge reador @ 75 for 2 years
1 boutman @ 60 for 2 years
6 Khalasis @ 50 for 2 years

IV, 8ilt Observations—
() Equipment non-recurring @ 1,000/- per site

Y4

(it} 4 8ilt observers and Analysts @ 100/. for 2 years .

(¢1d) 8 Khalasis @ 50/- for 2 years .
(¢v) Miscelluneous on Carriage and Transport .

V. Property Survey—

1 Surveyor @ 100/- for 2 years

6 Khalasia @ 50/ for 2 yoars
¥

¥

VL. Meteorological Survey (rain gauges and snow courses)—

Total for ono site
Total for 4 sites ;

1,800
1,440
7,200

10,410

14,400
537,760

4,000
8,600
9,600
2,800

26,000

2,400
7,200

9,600

{¢) 50 more rain gagues as proposcd to be :nstullud {in Barak & Some~hwa.r1] gn mg one gauge for 4,00

sq. miles @ 601)/.
Snow survey apparatus
(i) Recurring expenditure—

1 Meteorological Assistant @ 200/- for 2 years
1 Senior vbsorver (@ 120/- for 2 yoara

16 Qbscervers @ 20/- for 2 years (part-time)
186 Rotsiners {part=time) @ 15/. for 2 vears
2 Snow surveyors @@ 150/- for 2 years

VII, Seismological Survey—

Lump Sum

VIIL. @Qeological Suryey—

(f) Equipment son.recurring—

4 Dismond Prilla @ 75,000/- each
Dismonds und other spares @ 40,000/- per set
1 Calyx drill 3"—6* complete with equipment and spares .
4 Special bosts for drills @ 2,000/- each
Testing nppuratus for rocks and rock materinl

(¥4} Recurring erpenditure—
1 Goolagist @ 800/-
1 Asstt. Gealogist @ 400/- for 2 years
1 Drill Foreroan @ 1,000/, for 2 yvears
4 Operators (1 per drill}) @ 150/- for 2 years
24 Helpers (6 per drill) @ S0/- for two years .
Fuel and other running expenses @ 10,000 p. m, rer (Ir|i] fm‘ 20

.

mont hs

Totad

25,000
7,600

4,800
2,830
7,680
5,760
7,200

60,820

25,000

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

5,140,000

19,200
19,600
24,000
14,400
46,050
2,00,000

3,13,280

8,543,280
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IX. Communfcations—

Lump Sum . . . N .+ . . . . * . .

X. Tewmporary buildings—
Lump Sum . . . . . . ' ' ' . .

XRI, Camp equipage—
4 tents 14" x 14’ @ 1,200/- each. . . . . . . . .
12 tenta 10/ x 107 @ 800/. each . . . . . . . . .

12 shoyldaries @ 600/- each . . . . . . . . N
12 servants tents @ 600/- each . . . . .
Camp furniture v . ' . . . . ' . s

XIi. Tools end Plant

(#) Non-recurring —

13 trucks @ 7,000/- each . . . . . . . . . .
4 joops @ 7,MMWY- each . .
4 outboard mators @ 2,000/- each . . . . . . . .

24 levelling instruments @ 1,000/- each . . . . . .

24 measuring chaing @ 15/- each . . . . .

24 metallic tapes @ 30/- each . . . . . . . . .
4 Theodolites @ 2,000f. each . . . . . . . P
8 Binoculars @ 300/- each . . . . . . . . .

18 Drawing boards @ 30/- each . . . . . . . .

18 drawing instruments Ind size @ 200/- each . . . . .
3 planimeters @ 500/- each

15 planoe tables @ 150/: each . . . . . )

12 nos. Privsmatic compasses @ 150/. each . . . . . . .

Other miscellansous drawing apparatus like set squares, scaleg, curves

(40) Recurring expenditure—
Repairs and earriage of scientific instruments for 2 years
Running expenses for trucks and joops for 2 years . . . .

XIIT. Establighment—
(1) Provision for 24 months
1 Superintending Engineer @ 1,850/- for 24 months
2 Executivo Engineors (@ 80{/- p. m. each . . . .
6 Assistant Engineers @ 400/- p. m. each . . . . .
1 Superintendent for Circla Office @ 300/- p. m.
1 Hoad Draftsman for Circle Office @ 300f. p. m.
1 Stonographer for Circle Office @ 200 p. m. . .
2 Head Clerks for Exacutive Enginecrs” Officos @ 200,:' p. m. each .
2 Accountants for Executive Engineers’ Offices @ 200/- p. m. each
13 Upper grade clerks including Sub-divisional clerks @ 1010/, ench
2 Stenographers to Executive Enginoers @ 100/- p. m. each .
28 Lower grade clerks including record keepors and typists @ 75 p. m. each .
6 Draftsmen @ 100/- p. m. each . ' . . . . . .
ISM. of I. & P,

L} .
L] .
.

3 .
.
. .
. .
« .
L]
L] [ ]
. .
- L3
L] »
- [ ]
.
- L]
(3 »
.
.
L]

. »

Total
L) -
, .
. .
. .

- -
a -

. .

. .

.

L)
.
r -

60,0001

50,000

4,800
9,600
7,200
6,000
2,000

20,600

11,000
28,000
8,000
24,000
360
720
8,000
2,400
540
3,600
1,500
2,950
1,800
8,000

=

e d
1,80,170

Lot

25,000
75,000

1,00,000
2,80,170
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8 Tracers @ 76/- p. m.oach . . . R . . . . . . . R . 10,800
24 Overseers @ 150/- p- m. each ' . . . . . R . . . . . 86,400
4 Research Assistante @ 200/- p. m. sach . . . . . . . . . . 18,200
4 Laboratory Assistunts @ 75/- p. m. each . . . . . . . . . . 7,200
2 Sub-Assi:tant Surpcons @ 150/- p. m.each . . . . . . . . . . 7,200
3 Compounders @ 5(;- p. m. each . . . . . . . s . . . 3,600
2 ward boys @ 50/- p. m. each . . . . . . . . . . . . 2,400
1 Steno ta Geologist @& 100/-p. m. . . . . . . . . . . . . 2,400
1 Clerk to Geologist @ 75/-p. m. . . . . . . . . . . . . 1,800
3 Draftaris @ 40/- p. m. each . . . . . . . . . . . . . 2,880
1 Jemadar to 8. E. @ 40/- p. m. . . . . . . . . . . . . 960
21 Peons (8 per Division= 186}
Circle Office—3 @ 30/- 1. m. each . . . . . . . 15,120
Geologist und Asasistant —2 }
38 Barkandazes @ 30/- p. m. each . . . . . . . . . . . . 25,920
10 dafadars @ 30/- p. m. oach . . . . . . . . . . . . 7,200
4,771,380
Say . 4,72,000
Dearness allowsnce @ 25 % . . . . . . . . . . . . . 1,18,000
Tra\ellmg sllowance . . N . . . . . . . . . 1,50,000
Eetablishment contingencies meludmg oﬂico furniture, typewriters, ete. . . . . . 1,25,000

Total Establishment 8,685,000

(Sd.) K. M. BrATIA,

Project Officer, C.WW IN.C.
3.5-1948
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APPENDIX 1X
Coore ProsEcr REPORT

The province of Coorg is a small centrally administered area in South India, west of Mysore State.
The total arca is 1,582 square miles and population of less than 2,00,000, It receives an annual rainfall
of about 125”. A number of schemes for irrigation and hydro-electric generation were projected by the
provincial engineers 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,

Q. W. 1. N. C. was, thercfore, approached by the Chief Commissioner of Coorg to take up the investi-
gations of the feasible projeets in the province, and also to take up the question of renovation of existing
irrigation and fish culture tanks. Dircetor, 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 Project—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 scheme prepared in 1899 for an anicut across Herangi near Herur village was later on abandoned as it
was 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 been 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 Project—This project envisages two dams about 100"—I150" high, one each on Konganahole
and Kokatahole, the two tributari~s of the Barapole river, and through pipes leading the discharge about 4
miles away, so that a head of about 1,300" 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 provinee 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.LN.C., Madras Government and Mysore Government to
g0 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-
gervoir 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.LN.C. staff. Proper.
ty surveys, electric load surveys and mineral surveys have also been included in the estimate. Geologi-
cal investigations, including boring and drilling in the abutments and foundation, are proposed to be carried
out in conjunetion with the Geological Department and have been adequately provided for in the estimate,
Fixing of new rain gauges, temperature and humidily recording stations shall be set up and read by the
Meteorological Department.  IDischarge 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 of necessary office equipment, scientific and ordinary tools and plant,
and motor vehicles, ete, 1t is also proposed to house the entire staff in temporary buildings for the duration
of the investigations,

M. D. MiraaL,
Director, Irrigalton and Waterways,
C. W I N C
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Overall estimate for preliminary surveys and investigations of Irrigation and Hydel Projects in the

Coorg  Province.

ABSTRACT
R;
I. WORKS . . . . . . . . . . . . . 2,11,260
I1, TOOLS AND PLANT . . . . . . . . . . . . . 1,14,240
ITI, ESTABLIBHMENT . . . . . . . . . . . . . 13,39,240
Total 664,740
DETAILS
WORKS—
(¢) Dams and Appurtenant Works
Preliminary Exponses :—
1. Burvey of the resarvoir basin by air photography and ground survey and plotting contours @10*—35'
intorvale on A scale of 4 =1 mile
10 sq. miles @ Rs. 375/ per sq. mile . 3,750
2y Burvey of the Dam siles and weir site by air photography and grou.nd aurveys and plof.t.mg on a
scale of 32"=1 mile
1,280 acres @ Rs. 4/- per acre . . . . . A 5,120
3. Geological investigatione of foundationa of the dams and weir sites mcludmg boring, core dn!lmg,
drifts, ste.
Kokataholo dam 15 Nos.
Konganahole dam . . 15 Noa,
Herangi dam . 15 Noa.
Lakshimantirtha woir . . . . . . 5 Nos,
50 Noe.
50 Nos. each of 50°-2500 f1.@ Rs, 20/- per foot . . . 50,000
8oil Analysis for eaurthen dam ete. . 2,600
(#8) Buildings :
Femporary Buildings . . . . . . . . . ' 5,000
(#%) Main Canels and Branches :
i. Survoys of the commanded areas for allgmnent of canals ;
Heranyi . . . . . . 7,000 ncres
Lakshmantirtha . . . . . ' 3,000 ucres
10,000 acrea
10,000 acres @ 1/2/- per acre . . ) . ' . 11,250
2. Miscellaneous survoys . . . 4,000
3. Longitudinel section of the rivers und ite trlbutarles 40 mlles @,Rs )uf per mlle 1,000
(sv) Discharge and Silt obscrvarions,
One boatman and 4 Khulasiv at eru,h dlnnh&rga site, coat cf ropes, dlscharge roda. ﬂoata, etc included,
3 sites @ Ras. 5,000/ per site per year for 2 yours. . . 30,000
(v) Meicorological Observations,
Ruingsuges, temporuture, humxdlty. ote. observations . L.8. . . . B 2,000
(i) Mineral Surveye . . . . . . L.8. . . . \ 2,000
(9} Electric load surveys . . . . . . L8, . . . . 10,000
(viii) Eco nomisc and Property eumzyc . . . . . L.8, . . . . . 5,000
(&) Cotnmunicalions . . . . . . L.8. . . . 5,000
() Specind lool- and plant.
1. Dis mond drill complete with accessories @ Ra. 60,000 esch. . . . . ' 60,000
‘Teeting apparatus and laboratory equipment . . . . . , . . . 11,000
2,07,120
209, contingencies ' . , . . . . . . 4,140

Total Works . . . . . . ‘ .

!

2,11, 260

}

2,1] 200

|
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II. TOOLE AND PLANT

1. Motor vehicles for survey parties § Vehiclss @ Rs, 7,000 each .

Maintenance for 2 years
2, Scientific instruments ete. . . . . .
3. Ordinary tools and plant

4. Camp Equipage . . . . . .
§. Office furniture . . . . . .
8. R&ECoofT&P . . . . . '

29, contingencies .

Total Tools and Plant .

111. ESTABLISHMENT
1. Pay of Officers
Executive Engineer 1 No. @ Rs, 875/ p.m. for 2 years
Assistant Engineer 3 Nos. @ Rs. 560/- p.m. for 2 years
Assistant Geologist @ Ra. 500/- p.m, for 2 year;
Drill foreman @ Rs. 1,000/ p. m. for 1 year

2. Pay of Establishment.
Supervisors 12 Nos. @ Ras. 240/- p.m. for 2 years .
Accountant ! No. @ Rs, 200/- p.m. for 2 years
Head Clerk 1 No. @ Bs. 180/- p.m, for 2 years .
Clerks 8§ Nos. @ Rs. 93/- p.n. for 2 years .
Draftamen 2 Nos. @ Rs. 200/- p.m, for 2 years
Tracers 2 Nos. @ Rs. 104/- p.m. for 2 years
Daffadar 1 No. @ Rs. 33/- p.m. for 2 years
Barakandaz 1 No. @ Rs. 33/- p.m. for 2 years .
Peons § Nos. @ Rs. 33/- p.m. for 2 yoars
Khalasie 12 Nos. @ Rs. 33/- p.m. for 2 years
Dak runners 4 Nos, @ Rs, 33/- p.m. for 2 years

-

Dearness dllowanee for Officers for 2 yeara lump sum

Dearness allowance for establishment for 2 years Iump sum

1. A, for officers far 2 years lump sum . . .
T. A. for pstablishment for 2 years lump sum .

2 %, contingenclea
Total Establishment

Qrand Total .

.

»

21,000
40,320
12,000
12,000

Re. 85,320

69,120
4,800
4,320

17,856
9,600
4,992

782
762
8,322
9,504
3,1bx

Rs, 1,31,260

10,000
86,000

60,000

24,000
32,000

66,000

8. 3,832,580
6,660

Re.  3,39,240
3,39,240
Re. 6,64,740

-}

M. D. Mrruas,
Direcior, Irrigation and Waierways,
O.W.1XN.Q
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Bstimate for preliminary surveys and investigations of Irrigation and Hydel Projects in the Province of
Coorg, which was originally submitted to Government

ABSTRACT
I. WORKS . . . . . . . . . . . . . . . . 60,000
II. TOOLS AND PLANT . . . . . . . . . . . . . . 40,000
II1. ESTABLISHMENT . . . . . . . . . . . . . . 1,24,000
Total . 2,24, 000
DETAILS
I. WORKS
Ra.
Surveys
Surveys of the Reservoir Area 6,000 acres @ Ras. 2 per acre . . . . . . . . 12,000
Irrigation Area, 10,000 acres @ as. 8 per acre . . . . . . . . . 6,000
Property, Surveys, ete. . . . . . . . . " " . . N " 3,000
Bzxploration Work—Equipment and Staff—
Drilling, boring otc. 4 sites @ Rs. 4,000 each . . . . . . . . . 16,000
Staff and other geological surveys . . . . . . . . . . . 4,000
Temporary Buildings, Guuge Readers' Huis etc.—
8. D. 0. quarters lomporary (alternative teats) {3) at Rs. 2,500/- . . . 7,500
Overscers” Huts (12} @ Rs. 750/ . . . . . . . . . . . . 9,000
Gauge Renders’ Huts ete. . . . . . . . . . . . . . 3,500
Total—Works . . . . . . . . . . . 60,000
II. TOOLS AND PLANT
Furniture for Divisional and Sub-Division Offices . . . . . . . . . 5,000
Camp fumiture . . . . . . . . . . . . 2,000
Transport vehicle and its maintenance . . . . . . . . . . . 15,000
Instcrument Lovel Theodolite ete. for surveys . . . . . . . . . 10,000
Current meters, boats ote, for dischurge und other observations . R . . . . 8,000
Totel—Tools and Piant . . . . . . . . . 40,000
I11. ESTABLISHMENT
ta) (1) Pay of Officers
1 Exocutive Enginocer for 12 months @ Ras. 900{-pm. . . R . . . 10,800
-3 BuhDivisional QOfficers for 12 months @ Rs. 500/- pm. . . . . . . . 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 @ Ke. 200/ pm. . . . . . . . . 2,400
1 Head clerk for 12 months @ Rs. 160{.p.m. . . . . . . . . . i,b20
8 clerks for 12 months @ Ra. 80/- pmt . . . . . . . . . . 7,680
2 Draftsmen for 12 months at Rs. 100/- pom, . . . . . . . . . 2,460
2 Tracers for 12 monthe at Rs, 60/- pm. . . . . . . . . . . 1,440
I Dafadar for 12 monthe at Ra. 30/- pm. . ' . . . R . . . R 360
3 Burkandazes for 12 months at Re, 30/- pm. . . . . . . . . 720
8 Peons for 12 montlis at Re, 30/. pm.¥ . . . . . . . . . 2,880
§ Dak runners for 12 months at Rs. 30/- pm. , . . . . . . . . 2,160

Total—Establishment . N . . [ . . . . 431560
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(3) Dearness Allowanoca of Officers —lump sum . . . . . . . . . 4,000

{4) Dearness Allawance, other allowancea of Establishment—lumyp sum . . . 20,000
Total . . . . . . . . b K « . 24,0000

-

{5) T. A. of Officors . . . . . . . . . . . . . . 8,400

(8) T. A. of Establishment . . . . . . . . . . . . . 12,960

» (b) Establishment Contingencies . . . . . . . . . . . . . 5,280
Total_Est&bllshment . . . » . » . . . 1.24,000

M, D. MITHAL,

Director, Irrigation & Walerways,
C.W.IXC
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ESTIMATE A8 PER INSTRUCTIONS oF AD.HOC CoMMITTRE

Estimate for Preliminary Surveys and Investigations in connection with the Irrigation and Hydle Projects
i Coorg Province, prepared in uccordance with instrucigons of the Ad-Hoc Commattee.

ABSTRACT
1. WORKS . . ' . . . . . . . . . . . . 2,02,460
1. TOOLS AND PLANT . . . . : . . . . . f . ' . 79,600 °
{11, ESTABLISHMENT . . . . . . - . . . . . . . 1,70,040
ToTaL . 4,652,000
DETAJLS

1. WORK3—
{i) Dams and Appurtenant Works
FPreliminary Bxpenscs
1. Surveys of the reservoir basins by air photography and ground survey and plotting contours at

1¢/ —5’ intorvals on a scale of 4° =1 mile 10 ag. miles @ Res. 373/- p.&q. mile 3,750
3. Surveys of the dam sites und weir sites by air photography and ground surveys and plotting on a
goale of 32°= 1 mile 1,280 ueres @ Ra. 4/- per acre. 5,120

3. Geclogical investigations and foundations of the dam aites and weir sites snd of the reservoir basing by
horing, core-drilling, making drifte and tunnelling etc, including testing :

Kokatahale dam . . . . . . . PR 15 Noa.
Konganahole dam 156 Noa.
Herangi dam . . . . ' . . . . 15 Noa.
Lakshmantirtha weir . . . . . . . . & Nos.
50 Nos.
50 Nos. each of 50'=22,500'@ Ra. 20/- per foot. . . . . . . . . 50,000
4. Soil analysis and burrows surveys for earthen dams including testing L. 8. . . . 2,000

(%) Buildings
Temparary buildings . . . . . . . . . . . . NN 5,000

(#3¢) Masn Qanals and Branches
(s) Survey of the Commanded areas for alignment of canals

Herangi . . . . . . . . . . 7,000 acres
Lakshman trtha ’ . . . . . . . 3,000 acres
10,000 acres
10,000 wores @ Re. -/9/- per acre . . . . . . . . . . 5,525
(&) Miscellaneous Surveys . . . . . . . . . . . . 4,000
(iv) Discharge and Silt Observations{ 2 ysars) . . . . . . . ' .

One boatman snd four Khalagies at each discharge site, cost of ropes,
discharge rods, boats, floats, gaugs, slit sampler and laboratory
equipmont @ Ras. 5,000/- per site per year 3 sites for 2 yeara . . . 30,000

(v) Meteorological Qbssrvations, Rain Gauges, temperature, humidity sic.,

observations lump sum 2,000

{vi) Elecerical Load Survey L. S. . . . . . . . - 10,000

(vif) Ecomomsc and proparty surveys L.5, . , . . . 5,000

{viit) Communications L. § . . . . . . . . 5,000

(§x) Special Tools and Plant.

1 dismond «drill complete with accessories @ Ra. 60,000/- eachY . 60,000
Touting apparatus and labaratery and workshop equipment for testing

;3 of samples . . . . . . . . . 11,000

Total . . . . . . £1,98,495

2%, cantingencies . N . 3,975

————————

Total [ Works . . . . . £2,02,460 2,02,460



1I. TOQOLS AND FPLANTS—

1. Motor vehiclea for survey parties . . . . .

Running expenses for 2 years . . . . .
2. Scjentific ingtruments . . . . N . .
3. Ocdinary teclsandplant . . . . . .
4. Camp equipage . . . . - - . .
3. Oﬂlce furniture . . - - - . - .

6RO, T.&PF. . . . . . . . .
Total . . . . -
2%, contihgencies . .

Total--Tools and Plant . .

II1. ESTABLISHMENT-—

1. Pay of Officers:
Asatt, Engineers 2 @ Ra. 580/- p.m. for two years .
Asstt, Geologiat 1 @ Rs. 500f- p.m. for one year ©
Drill Foreman 1 @ Ras 1,000/- p.m. for one year .

Total . . » . *
Carried {orward

2. Pay of Establishment

Overseers 8 @ Ra. 240/- p.m. for 2 yoars . . .
Senior Cletks 2 @ Ra,150/- p.m. for two years . -
Junior Clerks 2 @ Rs. 83f- p.m. for two years

Dafadars 2 @ Re. 33/- p.m. for two years

Geuge Readers 3 @ Re. T0{- p.m. for two years

Peons 4 @ Re. 33/- p.m. for two years . . .
Khalasis 8 @ Rs. 33/- p.mu. for two yeara . B, .
Chawkidars 2 @ Ra, 33/- p.m. for two years . .

Dak Runners 2 @ Rs. 33/- p.m. for two years
Total . . . . .

3. Dearnees Allowance of offioers . .
4. Dearness Allowance of Establishment .

Totad R . . . .
5. T. A. of Offlosrs
8. T. A. of Esteblichment . . . . - . .
. Total e
Total . . . . .
Contingencios @ 2 % . . .
Total—FEstablishment? .
Grand Total

Estimste for Year . . . .
{Dotails sa under) .
I8 M.of[. &P

25,000
10,000
10,000
3,000
15,000
10,000
5,000
78,000
* 1,600
19,800 870,500
26,880
6,000
e .. 12,000
- 44,380
£,81,660
. . 46,080
. . 7,200
. . 4,464
. . 1,684
. - 5,040
. . 3,168
. . 6,336
N . 1,584
. 1,684
. . 77,040
. . 4,800
. 20,000
R - 24,800
. . 8,000
. . 12,000
. e 20,000
. 1,686,720
. f 3,320
1,70,040 L,70,041,
. 4,52,000
N 1948.49 1949.50
. 2,20.000 2,32,000
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 Estimate for Prelim$nary investigations of Irrigation and Hydel Projects in Ooorg Province of the year
1948-49 and 1949-50.

1848-49 1849.80
1. WORKS—
() Dam ond Appurtenent Works—
Burveye and investigations
l. Burvey of basin reservoir . ; . . . . . . . 1,800 1,980
2. Burvey of the dam site . . . 2,680 2,560
3. Geological investigations . . . . . . . . . . 50,000
4, 8oil analysis for earthen dam . . . R . . . 1,000 1,000
{¢¢) Buildinga— . - . . . . . . . . . . .
Temporary Buildings . . . . . . . . . . . 8,000 ..
(#37} Main Canals and branches—
(8) Survey of the commanded area . . . . . . . . . 8,628 .
{b) Miscellanecus Surveys . . . . - . ' .. 4,000
(¢v) Drscharge and silt chservations . . . . . . . . . 18,000 15,000
(v) Meteorological observations . . . . 2,000 .
{vi) Electrical load survey . . . . . . . . . . . 5,000 8,000
(bii) Eeonomic and property surveye . . . . . . . . . 2,600 2,500
viss) Communications . . . . . . 2,500 2,500
w) Special togle and plant . . . . . . . . . .e 40,000
Testing esamples, laboratory ote. . . . . . . . . . 11,000 .
Contingsncies . . . . . . . 1.495 2,470
35,480 1,46,980
. TOOLS AND PLANT . . . . ' o . . . . . 79,500 -
1T. BYTABLISHMENT . . . . . . - . . . . 85,020 §85,020
Grand Tota. * . ; . . . . . . 2,20,000 2,32,000

(sd) M. D. MrrHAL,
Directcr Irrigation & Waterwaye
C.W.I.N.C.

HIPD—M—I18M of | & power—2i-11-32— 300
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Estimal- for Preliménary investigations of Trrigation and Hydel Projects sn Coorg Province of the year
1948-4% and 1945.50.

1948-40 1040.50
{. WORKS--
(#) Dom and Appurtenent Works—
Burveys and inveatigations
t. Survey of baa.n reservolr . . . . . . . . . 1,800 1,050
2. Burvey of the dam «ite . . . . . . . . . 2,660 2,560
3. Qeolouical invastigations . . . . . . . . . . 80,000
4, 8nil analyis for earthen dam . . . . . . 1,060 1,000
{$8) Buildinge— . . . . . ' . . . . . . .
Temporary Buildings . . . . . . . - . . . 5,000 ..
{si5) Main Canalr and branches—
{e} Survey of the commanded area . . . . 5,025 "
(8) Miteellnneaus Surveys . . . . . . . . . . 4,000
{su} Discharge and ailt observations . . . . . . . 13,000 16,000
(v) Meteorological ohservaligna . . . . . . . . . . 2,000 e
(os) Electrical load survey . . . . . . 5,000 8,000
foii) Econonmic and property surveys . . . . . . . . 2,500 2.500
viss) Communicalions . . . . . . . 2,500 2,500
&) Special iogle and plant . . . . . . . . 80,000
Testing samplos, laboratory ete. . . . . . . . . . 11,000 -r
Contingencies . . . . . B N v . . . . 1.493 2470
35,480 1,46,980
. TOOLS ANT) PLANT . . . . "o . . . . . 79,500 -
(1. ESTARLISHMENT . . . . . . . . . . . 85,020 185,020
Grand Total * . . 2,20,000 2,32,000

{sd) M. D. MrTHAL,
Divectcs Irrigation & Wateroaye
C.W.IN. C.

A1PD-——M—18M of | & pownr—30-11-52_ -Ann
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