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To
The Seéretary,
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Udyog Bhawan, :
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Sir, -

I haﬁe great pleasure in forwarding to you the
report of the Technical Committee that was appointed to
examine the Ukai Project in Bombay State. This report
‘ iS.an unanimous one, It has been made after consideration
of the pertinent information and in particular the
various reviews and scrutiny made by the Central Water. .-
and Power Commission and the Planning'Cémmission. Itvhas

been the result of an objective analysis un-influenoed‘

by any extraneous considerations and after studying
\certaln Special problems Telating to submersion of Lands
nd tHe futuré upper Tapl basin development., The findings
— T ——— -
ind recpmmendations have been set forth in detail in
pages 10 to 24.’ In brief, they are

\\ 1. An allocation of 6.0 m.a.ft. for the basin,
above Ukai and 3,18 m.a,ft-~Tor the area
below i% includingf@he Narmada area in a
design year of 9.18 mra Tt "availability;

Q 11, Thg‘most economical size of the dam is for
the full reservoir level of qgéj and

iii. Estimates of cost as worked out by the
Committee stand at Rs, 61.57 crores for
development of an average of 120,000 K.W,
of power annually and complete irrigation
of the-areas envisaged in the 1956 report

y on Ukal Project, | —

The report expresses no conclusions applicable
Yo matters dealing either with the modus operandl o2 the
technical personnel necessary for the exdécution ef work
or on the period of actual execution, as these are beyond
the scopé of the Committee's assignment.

Yours faithfully,
ML (‘Alaﬂﬁ/ Bl
e

(M. 8. Thirumalé Iyengar)
Chief Engineer, Hirakud
&

Chairman, Ukal Technliecal Commlttee.
]
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1'

Introduetory.

The Ukal Technical Committee was set up

by the Planning Coumission under its letter

No.NR.2(12)/57 dated ‘the 5th October 1957 (Appendix A)

to examine the Ukat Project in Bombay State included

in the Second Five Year Plan,

2-

The menbers cf the Commlttee are. -

(1)

Shri M.S5.Thirumale Iyengaf I S, E.,

Chief Engineer, Hirakud Dam

Project, Ministry of Irrigation

(ii)

(1i1)

(iv)

(v)

and. Power, Govt, of India. -
Chairman and Convenor.

Shri N, N. Iyengar,

Menber of the Adv1sory Gommittee
on Irrigation and Power Projects,
Plennlng Commission.

Member.

Shri M. Narasimhaiya,.

erber, Irrigation and Power Team,
Cormittee on Plan Projects,
Plenning Commission.

Member;

Shri M,L. Champhekar, I. S.E.
Chief Engineer (Retired),-
Engineer Administrator,
Naval Dock Expansion Scheme,
Bombay. B

Member.

Shri U. N, Mahida, 1.5.E.,
Chief Engineer,

Irrigation Department Bombay
(now Chairman, Bombay State
Blectricity Board)

\
Member,

Shri V. B. Manerikar
Superintending Engineer,
Irrigation Department, Bombay.

Secretary.l



3. The terms of referenéé of the Committee are =

" (i) To consider and -assess the relative

requirements and allocation of waters for the different

areas in the Tapiyggbin and examine the,ﬁroppsals'for

the Ukai Project from this and other points of view.
(ii) To advise on the optimum size of the

- " —— ey

Ukai Project and other relevant factors.

(1i1) To examine the estimates of costs and
benefits including financial returns. 14 |
4, The first meeting of the Committee was held
at Bombay on the 30th November 1957. At this meeting
the issues were broadly discussed and it was decided to
examine ahd arrive first at the quantum of waters to be
reserved for the developmgnﬁ of the upper’gggiqns and
on which the other issues depend. The Co@mittee
therefore decided that -
(i) Copies of the studies. mada by

Sarvashri Dhanak, Datey and Andhare with regard to the
development of the Tapi Upper Basin be obtained and
supplied to the Memhers immediately for study. |

(11) Topo sheets of the Tapi Basin be
obtained and furnished to Shri Champhekar for study.

(iii) Data be obtained from Madras and Mysore
for certain typical minor basin developments that have
been developed in those States,‘

(iv) The Committes to get a general idea,
make a tour of the Kakrapara area as well as some
representativé regions in the upper basin of the

Tapi river.



5. The Copmittee toured in the Tapi Valley

from the 3rd to the 5th January 1958 The Kakrapara,

Ukai and Tokerwa dam sites, and some regions of the
Purna, Girna and Upper Tapi Valleys were visited After

the tour a meeting of the CommitteeNWas held at Khamgaon
- -_— T
on the 5th January 1958 when the first term of reference.

——

ap——

was examined in great detail in the 1light of all data on
hand viz., correSpondence between C.W,& P.C. and,Planning
Coﬁmission, statistical data of cdfiivable apd cropped
areas in the basin,'studies of Sgrvashri Dhanak, Datey
and Andhare, Bombay P.W.D. note Supplied by

Shri Champhekar, and descriptive memoirs of development
in two'mrnor basins int Madras State (Salem and North Arcot),
is a result 6f this and discussions it was de¢ided that -
fot the full allocatlan of f 2i8 i aift. for the Tapi at

the Ukai Dam 81%95 fer the irrigatiOn as. proposed 1n the

Ukal project, ths ailocatlon For the Upper Tapi basln
W T —
i.e., above Ukai should be 6 m.a.ft. It has been
@:ac:ﬁb-
contended that the Kakrapara rlght bank canal utillsatlon
that covers a part of the Narbada basin, was not entitled

e s
to the Tapi waters. and that area,must eventually be

-

supplied by the Narbada waters when the requirements of
T ——— T C
the upper Tapi region exceed the 6 M.A.ft. That being.

understood, the design year of 9.18 m,a.ft. which is\

a 75% year, was considered as the interim basis for
. ’ (—— ' o

determining the optimum size of Ukal reservoir. The

— J—— _ - - - ——— ~

- Ao




The basis for detérmining the 6 m.a,ft. has beén'
more fully explained'ugder the Chaptef on 'The findings
and recommendations'. - o
The Committee met at Bombay on 25th
January 1958 and finalised their report. ..
The Committee wishes to place on record
its appreciation of the work done by the Secretary
Shri V.B.Manerikar, Superintending Engineer assisted
by Shri C.C,Patel, Execcutive Engineeffand Shri K. 8. 8,
‘Murthy, Executive Engincer ar_id P. A. to C.E., Hirakud,



The Ukai Project.

\

1. | . The Ukai Multl purpose proaect was prepared
by the‘C W.& P.C. in. 1955, It provided for an annual
‘/—‘—_1

irrlgation of 3,91,650 acres and firm power generation :
M‘ H

of. 1,10, 000 K.V W with 607 load factor, and partial

 gpp—

flood control. The estimated cost of the project was

Rs.60.73_ crores, The progect was rev1sed by the C.W.&

A8 2210

P.C. in 1956 and the F.R.L., was ralsed from 345 to 351,con-
e e ‘-____________..... —

“férring generally the same benefits as-before with an

increase of Re.3 crores in the project cdost. The raising

) A ¢ -4—-/) ¢ ‘

of the FiR.L. was considered pcssible because of the

allocation of only 2.22 m.a.ft. in good years and 1.67

m.a.ft. in lean years for upstream utilisation which

permitted 6f large carty overs. It was however found

by .tHe C.Wi-& PiC. thal the cest of power per KW, at

the F.R.Ls. 345 and-ssi worked out almost the dame. 8o

futther raiSing of the F.R.L. for mere carry oVers: was

not censidered edvisable in view of the considerably

—

increased cost of submergence that would be involved

_thereby and also the 1ikélihobd of the Railway line

——T——— T L=

being affected to a greater degree. The C.W, & P.C,
,__-—_4——-\/“

considered the storage at R.L.351 to be the. optimum.'
The comparatire_priﬁbipéi features of the 19&5

and the 1956 revised projects are in appendix B,

2. The N. R. Division of the Planning Commission

reviewed the project and made fhe following ohservation:

(1) The economics of power generation should be



reworked after alloéating the cost of the dam between
irrigatibn and power and-examining what pewer can then
be developed econémically. The Plahning Commission
thought that the cost of pewer generation in the higher
siab from F.R.L. 345 to F.R.L. 351 would be more.
~ (ii) The alternative site at-Tokerw% should be
examined in more detail as it'was likelyﬁto tﬁrh Oﬁﬁbpore
economical especially for a smaller storége‘of é:s,to
3.5 m.a.ft. '
(iii) The reservation of 0.95 M.A.Ft, . for upstream
utilisation in Madhya Pradesh and 1.27 M.A.ft. in East
~and West Khandesh districts seemed inédequate'and reéuired
to be increased.
3. The .above comments were then replied to in detail
by the C.W.& P.C. who made out that -
_G1) The'Basisqur design for power was_a,high
degree of reliability of 97 per cent which necessarily

involved substantial carry over to run through a .cyele of

good and bad yerrs. That the minimum live étorage required
for irrigation alone was 2 M.A.Ft. and that the possiﬁle
power generation with,li?e storages ranging from‘EaBS m.a.ft
\?o 6;§b’mla.ft. wad alBo indicated as,ranging from

25,000 K.W. to 1,10,000 K.W. The cost of power at various
slahs on the basis of.prbportionallas also lump-sum.
allocation of. cost to irrigation‘was worked out and it was
indicated. that it was economical to have a iiVelstorage of
6.7 m.a,ft. for firn generation of 1,10,000 K.W, with
\60% L. F. -



(ii) The Tokarwa site was costller than the
Ukai site by Rs.1.2- crores and besides 1nvolved subs tan-
tially larger submergence of culturabl land and greater
displacement of population 1ncluding the submergcncc of
. the taluka town ‘of Talodd. ~ | S

The reduction of stcragé was out“of'qﬁeetlon
in view of (i) above." o o )
(4ii) The question of upstream utilisation had
been reviewed and it was cohsieeredlthat'no revision of
k the figure of 2,22 M.A.Ft.'was necessary. . -

4., - The Planning Commission was not satisfied with,”‘
~this .and made'fuftherzobSerﬁepione'oh the'replies given
by C.W.& P.C. as fbllows $— o |

.-{1i) 'The -project should be designed on the besie

of 85§ reliability ‘as eventually the Ukal Power Station
would be.in grid with other power stations in North Bombay
area. L | S |

(ii) The 85 per eent reliable power apailable |
should be reworked out éfteﬁ‘iﬁcreasing_allowances for

upstrean utilisatien. T | o

-(111) ‘The cost of extrs power generation of

60,000 K.W, with carry over of 3.7 M.A. ft. should be
recalculated after making allowances for interestvcharges
.during period of development of defnand., o o

(iv) The rates of cnncrete and earthwork should

be firmly estimated after making detaileduanaly51s. The
cost of the extfa power generation of 60,000 K.W: comes to
0.75 annesvpef K.W.H. which is not economically attractive.

(v) The basis adopted by the Plunning Commission
was 85% reiiability for power ard 76% reliability for
irrigation.



(vi) The land acquisition and other estimated need
.revisionuin'the:ﬁpwefd direci;on,ﬂ . |

(vii) The cost allocated to irrigetion should be
based on 1.4 M.A.Ft. live storage for 76% reliability.

(v1ii) The unit cost of thermal generation should
be taken as O 5 annas per K.W.H. Instead of 0.7 to O. 8. .

(ix) Tokarwa 51te should be recon51dered with
reduced storage. i l'

(x) Ailewance'for uﬁstreem utilisation should be-
increased, | | '

(xi) In view of the slow.develepment on irrigation

g
on Kakrapara canal system irrigation development on Ukal

storage is n;;_;;EEEE-EBd alternatigedgggeies to Ukal dam
may be,con31dered ooy Tokarwa end Hatnur storagesf

Since Ukai projeet would‘not be_feaSible'ehjﬁhe score of
pewer alone but as the demand for pewer appears ﬁore
urgent in this tract than ipfiéatien it may be worth-while

considering cheaper hydro-electric schemes like Punasa on

[ —— .
h ] A —a

Narmada.
5. Later the C.W:& P.C. sent 1ettérs to the Planning
Commission indicating that |
. '(i) The minimuin live storage for irrigation was
2.0 M.Aift. ad reliability of not less than 90% was
essential for irrigetion involviné perennial cultivation.
(ii) The rates of earthwork and concrete had been

analysed and no revision of the cost egstimate was

considered necessary.



6. . At the sixth meeting of ‘the Advisory Committee on
Irrigation and Power Projects thé-pqints at issue were
discussed. and as there was nO'agreement<between'the
Planning Commission and the C W & P:C. on several points
bearing on the project the Ukai Teehnical Committee was
Sat ‘up to go. into the quostion and eXamine the outstanding

matters and to submlt its recommendatlons in the shortest

possible time,
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Findings and Recommendations.

1. Relative requlrements and allocation of

water for dlfferent areas , |
Appendix C glves informationrregardlng the
gross areas, culturable areas, and crOpped areas in th _
Tapi basin both district and region-wise._ It is seen from
this that out of the total cropped area of 90 75, 197 acres,-
—__'___________—-—4
an area of 84,27,853 acres 1133 in the basin upstream of
. -, . -t » Lo A s e
. Ukai and ‘is comprised of.35,99;721 acres in old Mddhya
SR s ; D0y vFy (2] :
Pradesh, 44,086 acres in old Madhya Bharat State, |
45,72,249 acres in old Bombay State and 2,11,797 acres in
P s ety .____,_-——-—-—"’
Aurangabad District (old Hyderabad State)i Ths percentage
of cropped area to culturable area is quite high in the
region ranging from 77 per cent to 95 per cent, Dhanak' s
< s
report assumes out of this area, only an area of 10 lakh

N Ay

acres as llkely to Be brought under irrlgation. The latest

review by the Bombay Sedfétariat mdﬂe available by

Sri Champhekar gives this area asﬂlé;lakh acres; But both
these regg;;s are based on a study of maps. A combined
_study.also of maps made by Vasudev and Hari Singh puté the

figure as some where near 20 lakhs of acres. The total

potential for intensive irrigation develg;ment in the o0ld
Madhya Pradesh area of about 36 lakhs acres, has been
estimated by the C.W.& P.C., as 7.46 lakhs, On the same

" basis the area of about 48 lakhs acres in the old Bombay
State, old Madhya Bharat and Aurangabad (01d Hyderabad State)
is 1likely to wive ovegrg';gyhs acres for intensive
irrigation development Qn this analysis the total extent
of cropped area in the enti:e upper basin that will be-

available in due course for intensive deveIOpment,
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pe:ennialAand_othérwise“is‘likely to.be abouﬁ;lgfgékhs of
acies.- The actualrtour undertaken by the Committééw
covering representative'regiohs in the upper basins of the
Tapi river generaliy confirms the feasibility and also the
possibility. of developing that much area by irrigation
~eventually~remembering the fac£ thatany ﬁiggarglx_

for all time to come.

2. | Next, a study was made of the descriptive
memoirs aﬁd maps for two minor basins (Sannath Kuméra-
nadhi and Ambodrdrodg)"in thq'Madras Stafe'and’threé
minor basins of M&éore’Stéte;'WhicﬁiapproximatéAto the
various. minor basins- in ‘the Upper~Tapi catchment in point
of rain-féil etcs These memoirs give a history of the -
progressive déve}qpmanf of the basins with a number of

tanks or reserﬁéirs and -small diversioh wdfks.

. i
S W SR S T . e vt - ot - — e — -.-——u._—-——-——-—--————————--.———_d—

Basin. ' AJerage . nfotal No.t ATea v Water
v rainfalls minor + irrigated t utilised
' , |’W I'kS. (acres)¢ ot (M,Cft.)

——————————————— &—-Lh——-l——--'h——_____....__-——d—n—.—-—.&-———-———--—-.

A. MADRAS BASINBI

1. Sannath Kumdf |
Nadhi mifiod . e .
basin. 33,14" . 454 6168.33 1132.93

2, Amyoodroog - -
minor basin. 32| 426 8480.00 1579,97

- == - - S S i e i Smp

Total. 14668.33 2713.0

—— e G- S -y - Sy o e w00 W

Water Utilisation = 0.185 m.cft. per acre
i.e., 5.5 acres per M,Cft,

_
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Basin, ! Average il Tutal No. ! Area - ‘Water .
' painfall,' of minor ' irrigated udilised
' .} works: ' (acres). '(M;Cft )
_____________ L__-__--__‘1_,___-____-L_,t_,__f-___ i

1. North Pennar
Basin -~ Minor - : 5 _ _
- Series. . 8" ;1408 32977 . 7863.80
2, Nerth Pennar-
" Basin -~ Lower : e
~ Series., LR 186 11924 '2433.00
3., North Penhar. . ey ' '
‘Basin ~ Upper | ) I
Series. . 26" - 355 ... 2887a - 5539.38

- - - - e e g -

Total: 73,773 {5e%§.18

- e e oy - - v i i i W S

“Water utilisation = O. 215 M Cft per acre
i.e., 4.7 acres per
— M,CT%,
These indicate that the average water utilisation /now
1n Madras is 0. 185 M.C. Ft per-acre Wthh wOrks to 5.5 acres
per M.C.Ft. and in Mysore to O. 215 M C ft per acre which
works out to 4 7 acres per M C. ft. w1th the aid of small
storage reservdirs and leGrsion works. .In all these minor
basins, intensive develbpment is taking place part of the
_area being cultivated with perennial crops ard part by
paddy and other seasenal crops. There is every p0551bility
‘and feasibllity of developing the upper Tapi basin 1argely

in this manner with a number ef minor irrlgation worxs in

M

-addition to major and medium sized projects on the major
M
streamsi, With the advanced methods of agricultural

pridtieeg eoupled‘withgeconomieal'use6f_water, actually
observed in the Cauvery some of the minor basins with
annual rainfall—appfoximatiﬁg to 30 inches to 35 inchee
have worked to more.than*gfecres pef M.C.Ft. In view of
all this it would be reasonable to make an"allowance of

6 acraes per m.c.ft. for the eventual intensive development'



A I P

by irrigationffor'the'erea'of 16 lakhs of acres above Ukal.
This means. a reservatlon of 6 M.4.Ft. of annual utilisation. h
/(_.a—-‘
3. The irrigation requirements on the Ukai Project
are O, 614 m.a,ft, for- the Ukai Left Bank Canal and 2, 608 M.a,f
for the Ukai Right Bank canal and the Kakranara canals -
' aking_iﬁ%%:n.a.ft. in all. This includes the requirements

=y

/‘ ) L. ; v ) ,
of that part.of the Narbada basin not stricily entitled to‘

—

the Tapl waters and which eventually may have torbennede-good

e e iy

by Narbada. A4n annual run-off of 9.18 m; a.it. is available

—b"""_\

at Ukai in'a 75.per cent year, Taking this to be the design
year the allocation of waters would be 6.00 m.a.ft. for
areas above Ukai and 3.18 m.a.ft. for areas below Ukai,

— —————

including the Narmada areay This may be aliowed to stand as

%the C.W.& ﬁ;c. opines. it is uneeonomieal to make a Narmada

S )

Canal for it. Ihis question has ‘however not. been gone into
.

by the Committee searchlngly as examinatLen of the Narmada

Projects was not in the assignment of the- Ccmmittee.‘

The Committee however would “ike to make one
observation on a policy matter as worthy:f edoptlon. This
relates to lean years of less than 9.18 m.a.ft. annual
availabillty. In such years ‘the distributicn shall be

" S

Pro-reta to the extent of the developed arees at the time.
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" 2. Optimum size of the Ukai—Proiect and other
relevant factors, .

With reserving 2.2 m.a.ft. only, as had been
done in Ukai Project, for éll'irrigation'uSagéS:ébove Ukail, -
there were available foF power development at Ukai,'major»
ﬁbftioﬁé of the runoffs in the catchment. C. W.&'PjC: have
made economié studies of different reserv01r 1evels for £iri
power development with earry-overs from good runoff years
and had found that abbout 110 M.Wi &t 60% L.F. could be
developed firmly at Ukai with a reservoir 1gzg}*of 351,

The Committee's studies now show that upper
-fegions can utilise more water for"irrigation.v;They will bé

~able to use eventually 6 m.a,ft. There will therefore be
cofrespondingly less ;;;;}fs that oln be stored at Ukai,for
power generation.‘ The fifm power development atvﬁo%:L.F;.
will be less than 110 M.W, ‘ |

Aceording fo difcussions of the Committes on
5-1-1958 at Khamgaon the waters apportioned for different

uses in a design (over 75% of the time) year were. as follews:

Total runoff at Ukail - =" 9,18 m,a.ft.
- -Allocation for: upper 7

irrigations. = 6.00 M

Balance for use at N

Ukai & below. = 3,18, 4

Out of this Ukai Left 5 '

bank canal will use = 0.6 "

Balance for use below

Ukai ineluding .the
Narbada basin area = "

Out of 6.0 m.a.ft; allocated for irrigations

ups tream o al, 20% was to be reckoned as available a
reckoned as avallable ak
Ukal by jregensratiop. This quantity can be stored or used

as avallable for firm power genaration.
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' Total firm power water available at Ukai in
a design year woild be : g
= 1.2 m.a.ft. by regeneration
.- ' " — avallable uniformly.

2 58 m.a,ft. available in irrigation

-seasons.
: L
For power generauion we may assume that any of’2 58 m.a. rt

will not be avai able during the rainy months when wateris
to be stored in Ukai reserv01r. Powe? water for. "thrae- rain&
months i.e, g3§§ 1 0.860 m.a.Pti Bhould be ddawn from Ukéi
reservoir which shoulﬁ store Some good year'iunoffé, Tor -
this purpose. O:id miasfh. whien wlid witimately be obtained
from Narbadh and hot. availabie 48 irrigation dischafges at
Ukai will. have to be obtained from storage of . .good years at
Ukal Dam. There Will therefore need to be drawn from good -
years stofages at Ukal about 1.13 M.A.ft. for maintaining
firm power develcpment’apjthe design level. '

. Firm power eapacity’(BO% L,F.) possible at Ukal:
can now be determin+ed on the basis of uniform (throughout
the year) availability of the follqwiﬁg Waters-for ?5% of
the time (years); - A _ N S ;,
"' Runoffs used, for. Runoffs utilised

irrigation m.a.ft, . for power genera-
- : ¢ tion m.a.ft, at
' Ukadi.,
Ukai left bank |
canal. o 0.80 -
For canals below E |
Ukali. - 2,58 2,580 Irrigation
L . | discharge.
For Upper Irrigation. - 6.00 ' 1.200 Regeneration
' o ~— : eventually;
, ' from direct
run-offs
initially.

0.860 From Tapti
in good year:
?s carrygver,
- for use in
irrigation
Seasons,

WD i pw SN . s ) ' + GED GUN W apn Wa W S
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" teot this firh power bd "X" M.W. The minimum
capacity Ukai feservoir would be designed for, should.hold
sufficient storage capacity to recsive monsoon runoffs of
a design year and"discharge irrigation'and power waters,
through tne year, as’requiredf Total minimum reservoir
storage capacitxwi$ determined by space provisions for
" silting and evaboration losses.

The Mihimum Storage capacity should also allow
for storlng ‘enough extra water out of the good years in 75%
of time so that the extra 0.860 m.a.ft, is available for
power generation during rainy montﬁs, every year of the
75%-time.

The above minimum storage will provide during 75%
of the time full designed irrigations from Ukal dam and"”
below Ukai dam and\aISO nyn Mw pOWer,production ‘at 6Q% L.F.
In the balance 25% of the time, the power side energy; |
productions will be iess than the equivalent of:"X" MW at
60% L.R, The deficiency -will'/depend. on the variation of
runoff in the year from the de31gncd runoff, ’. |

| As Ukai power station Will definitely be operating
in an interconnected power transmission systen, the
;requirementg—t;;;’t;;—;;;e);;;ent’o;#;o;erfgnould be
generated at Ukai year after year need no- 1onger determine :
the designs of storage in the Ukai reservoir and installed
capacity in the Power House; Provisions must 5é made for
capacity installations gradually upto a maximum extent;
the plant can be initially operated at high-load factors
as long as irrigation is not fnlly develnped. and surplus .
runof fs are available, With development of irrigation the
runoffs will be lowered; the power station roperation

may te modified to maintain peak power production ubto |
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the installed capacity and obtaining the- energy deficiencies,
if experiernced, fréﬁ‘the';nter-copnected.transmiééfbh
Syétém-by purchasing thermal or-hydfo~powér from other
power stations. oL | S L o

However 1n-orderfto utilise as;mueh"éégﬁassiblq
and minimize waste of .excess waters available im good years,
econonic studiéé'have been made to-whatféxtent.the,minimum
;eservoir,levél-mai_be raised- to produce more energy and . -
avoid puréhasing thefmal energy in 1ean»yearS.

Appendix D gives the calculgtioﬂé. In a 75 per cent
year with an annual ruti-off of 9.18 M.A.Ft. the power ..
géneratioh ié 90,006 K.W. at 60% L.F, or a_44,000 K.W at
éo% L.F. in 95% years. The live storage required fol this
48 3,35 MiA.Ft. with an F.R,L. of 317-;;With a,liﬁé storage
of—5;75'M;AiEt. with‘an.F;RfL. of 345‘£ﬁ would be pQSEEEIe
to generate ;530,000 K.W,'at 60% L.F, in 75% years, or
90,000 K.W. at 60% L.F, in 954 years, The avefage dost

of generation at F;R,L;ugég_yorkb to 0‘524lahha'be$'K;W.H.
whioch eompafe31very favourably with. the cost of thermal
~generation in this area. Raising the heightrof;ﬁhéfdam .
beyond~R.L.345.will-not:ﬁermit of-anyvappreciab;e increase
in utilisation of water in a ¢$%yea:. ‘Therefore: the most
\economical size of the dam is for tQEF§i§i§;_§g§;.whrch‘1s
\recommended for adoption. The edlculations alse indicate
that the minimum power in a 100% year with F.R.L, 345,00
vill be 50.000 K.W. at 60% L.F. This minimun power in the
driest year will enable the 1,36,000 K.W, Ukai Power Station
to work as a'peaking'station in s»nch years when it operates
"in an interconnected network with large sized thermal

stations,
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The deficiency of-energy'for 60% load factor
operation can be made good Wy operating other power stations
in the system at higher thanrthe system 1oad_factors?
wherever there is. Scope for such operation.n Such resources.: .

in the region are (a) one or'more thermal power stations
—

in the interconnected grids of the region, (b) neighbouring

—

hydro power stations 4in the initial stages of their load

-—"——__ .-=.—_'="'~—

developments as the 2nd stage of Koyna Project probally

o T ——

(c) the very 1arge power resources of the neighbouring Narbada

Valley and (d) any- nuclear ‘power station that may be
established.in the region, such stations. have to. operate
_as base lﬂad stations with high load factors to keep down
average energy costs. S ‘

_ 130 M, W, capacity may be obtained by the installation
of four (one spare) 45 M.W. generating- anits.. A study of
the draw1ngs of powerﬂslnices'in the c;w;& P,C, Designs for
Ukai Dam for 345‘F.R.L}'indicates two-more 4$‘M.W{fgenerating
units can be instailed'as may be necessary later on ts
permit Ukai Power Station to funetion: mainly as a- peaking
statlon in the interconnected Power System of . the region,

Tokerwa Site.’ - o .

" The Committee made an inspection of the -site at
Tokerwa on 3rd January, 1958. _ .

It is rcported that the Bed level of the River is
R L .157.00 as against the R.L. 1€0. 00 adopted by the Central

-_—
Water & Power Commission: in the comparative study of Ukai Vs.
Tokerwa. This would mean an increaSe of 13 £t. in the height
of the Tokerwa Dam over Ukai as against the earlier 10 ft.
lower height This error of 23. ft. wiIl substantially alter
the comparative costs of dam. Considering the difficult ‘
'accessibility, higher cost of ‘land acquisition, higher unit
rate of corcrete and longer length of canals the Committee

is not impressed of the site being in any wise of |
advantage over the Ukal site.v‘ '
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3. Bstimates of cost and benefits includ;_g
" financial returns..:. -

The . estimates of cost-have-been reViewed

" and recast for a’ reserv01r with R.L.345 at Ukai ‘

Appendlx E indicates : . Lo | ‘fff

(1) the estimates of costs as framed by ke
C.W.& P.C, in their 1955 report which-is
for 345FRL. - .

(ii) revisions already proposed by C W. & P. C

in their 1956 report and in the note

to the 6th meeting of the Advisory

Committee on Irrigation and Power Projects; and
(iii) 1ncreases now suggested. | '

The estlmate of 1955 and the 1ncreases

_proposed by C.W.& P.C. have been reviewed in- general, and
are found in order except for the foilowing modifidationg:s
(1) LAND o T |

The rates ﬁroposed for land acquisition at -
Rs.125/~ per acre for un-cultivated land and Rs,.175/~
per acre for cultivated land appear to be an’ under—estimate
though it is stated that they are higher than the Tates
intimated by ReVenue Officials. Experlence on other projects,
notably Hirakud, indicates that the cost of lend has increased
'con51derably although estimates were inltlally based on

T T P

information furnlshed by the Revenue authorltles.'-‘
e e —_————— T

—
This is due to :-

(i) the acquisition of uneconomic holdings
where such result after acquisition of
affected lands;

— e
(ii) evacuation charges;
e S '7 -
(1i1) increase in resettlement expenses and
B T — )
(iv) increase in compensation awarded invariabl
by Courts for ceftzin classes of land in
particular circumstances,
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*The average rate of compensation in Hirakud has worked

ut so far to Rs.340/- per acre. Payments in many cases
are still'to be finalised, Cases have ‘gone to arbitration
and to courts asking for higher coﬁpensation. Keéping
inview the Hirakud'expefience the committee would '
recommend a revision of the rates to Rs 200/- fo£
uncultivated land and Rs, 450/- for cultlvated land which
would give a welghted avé?gggdof Rs, 350/- per acre, very
-nearly the same &5 is likely to be obtalned in Hirakud

-.

eventually, S o i:“f-

The areas reported in the 1955 report have 51nce’
been revised by the C.W.& P,.G. on.the ba31s of further
information. The fi&ures foﬂ uncultiVated and cultlvated
lénd éoming under submergence are now taken as 27, ODO’acres
and 40 000 acres, R 115

A sum of Rs,70 lakhs has been.prQV1ded for ]
rehabi1itation in the 1956 estimates against 20.625 of
tﬁe’1955 report. .'Allowing Lor the-reduetion in the area
submerged and reduetion in the number of families affected
a sum of Rs,60 lakhs is -now spggested for this purpose.

Provision of Rs.10 lakhs for evacuation (Transport)
of displcaed famiiies based pn.Hirakud experienﬁé is
neéessary. | .

is éﬁvisgd by the Bomhay Government the provision
made for the areas ﬁndér‘forest and vdlue of timber,
bamboo etc., may be deleted X
| A revised statement of all items under tB! 1ahd
is given in "Appendix E". The net increase in this

sub-head works out to Rs.22,5 lakhs.
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(2) C_= Works. .

The analysis furnished by -C.W.& P.C. for
earthwork'has been’ examined. Their rate of Rs.82/- per
1000 cubic feet is generally in order;

As regards the rate for concrete, the recent -
increase in the cement’ prlce nece831tates a rev151on. N
The cement price has gone up by Rs. 15/- per ton. Tne
analysis furnished by C.W.& P.C. takes account of a credit;
of Rs 15/~ per ton on account of bulk supply of cement
This credit may not materialiSe in practlce, for the
entlre-quantlty of Gement to be used in concrete and
masonry. It is therefore recommended that no credlt
should be allowed for this in the ana1y51s. Taklng these‘
two factors into account a rev1sed analyS1s has been |
prepared (vide Appendlx E) The rate has to be revised
to Rs.215/- per 100 cft. as agalnst Rs 200/- in the |
1956 report.

Provision for 1llum1nat10n of Dam, galleries

ote., has been transferred from Unit Iir to Unit I,’ <l

(3) K - BUILDINGS,

In their note to the Adv1sory Committee the.
C.W.& P.C, ‘have suggested an increaSed provision of Rs 15/—
lakhs. This may be allowed to stand ‘ ‘ ‘

(4) 0 - MISCELLANEOUS

‘A féw minor items as indlcated in "Appendlx E“

-

are suggested to be included in thiS sub head
(5) R - COMMUNICATION: S

. A provision of Rs 10 1akhs suggested for
diversion of roads coming under Reserv01r in the 1956
report may be allowed to stand. In additlon a sum of
Rs.1 lakh may be provided for setting up wireless

stations ete,
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«(6) SPECIAL T & P. -
The incheased pr0v1sions suggested by

CAN.& P.C. in thelr report. of 1956 and. their noté te
the Advisory Committee, may be allowed.
| UNIT IT CANALS: )
On account of increase in prlce of cement
and steel, ah additlohal provision of Rs.11 1akhs under
this unit has been Suggested. | |
UNIT III HYDRO-ELECTRIC WORKS:
‘ An additional provision of Rs.5 lakhs on
account of increase in cost of steel and cement is
suggested‘ .In case of Power Plant the rate has been _
rev1sed ih consultation with C.W.& P. G. vide (ﬁppendix E)
based on'the prices tendered for power plants at Chambal
ahd~other projects. These prices are in‘acccrdance with
the prevaleﬁt market rates which are 1cwer‘thah the rates
a4t the time of framing ‘the original estimate, o
The net resuit of all these changes wlll be )
a rGV1sion of thé 1955 estimate from Rs.60. 73 crores
to Rs 62.57 .crorbs or an increaSe of Rs.1. 84 drores. .
=—— .
THis does not take 1fito abcodnt credlt f<; tﬁé salvage
v4lue of Specidl & I Based ofi the eXperienﬁe in the
dibpoddl of sidplus equipment atd the resale value
obtained in Hirakud it would be reascnable and safe to
allow a credit of Rs.1 crore. If this is done the net‘
increase in the estimate of cost would beVOnly Rs.84 lakhs
making the final estimate at Rs.61.57 crores.
‘ The above estimate of cost is for an F.R,L;
\';?Lfffﬁ\ For the F.R.L. of 351 of the 1956 note; the
ncreased cost on similar considerations would come to

-

Rs.64.50 crores.



- 23 -

In the 1956 Iinancial forecast the cost of

the dam was allocated in equal shares between irrigation

and power.

requirements alone is estimated_at Rs,22 crores{'
estimate of the dam with F.R,L.

The reqdiremeﬁts of irrigation are met in.full.

Cost of a dam to provide- irrlgation g

Present

345 is Rs.36.23 crores,

It is,

therefore, justified to- allocate a sum of Rs.22 crores. to

irrigation and the balance of FEs.14,23 crores to power.

This allocation has been taﬁgi;giiz—;::;%nt in working

out power production cos®

fiéures

The comparat ve cost 1n the Ukai Projeot

Report and the revised e“timates are ‘tabulated below.-,
. Fupees in lakhs,

1956 Repor,-

(F.R,L.381:

- Origiral

Unit I,
Dam and .
Appurtenant
Works

Unit II .

Main Canal
and

Branches, -

Unit III
H. B.

Installation.

Total :

Estigate.

3472.63

' 1160.55

1520 .82

- e e o e an ay -

<956 Report  ‘Present
(F.R.L. 351 roposals .
_hevige F.R.L.3435)
Estimate,* o
. 3931.21 3837, 65
1172.,64 172,64
346,47 134R47
' 6450,32 6156,77
_-‘/}a‘___-_ - i e i
* On. the basis adopted for
revision of the 1955 .

Ectimate with F.R.L. 345.
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Irrigation benefits being‘the same- as originally the
revenue from it remains unaltered. As regdrds power,

the reveﬁue was assessed 6n the basis of 110,000 K.W.

at 60% Load Factor in a 954 year. More revenue wouldl
ofcourse have acerued in view of the fact that the

power available in a 75% year was about {60;000 K.We
according.to'old proposais, but this was not taken into -
accéunt for working out those financial'réturps,

-. " The power, that would be available
accérding‘to the revised proposals now-suggésted“is;'“
1,30,000 K.W. in 75% years, 100,000 K;W.}infzo%'yearsl*
and 50,000 K.W.:#n's% years, or an average of 120,000-K.W.
_annuaiiyu'vBeéaﬁSetdf'this,'thé.revenue frdﬁip6Wer would
~ be about the same as the original}anticipaﬁibhé."The
‘total capital outléy also remaihs the  same. The overall
percentage retuyﬁ'frdm this multi-purpose project will,
thereforé,_remain néarly the'same-as forecast 1n-the B
1956 note. So the preparations of detéiled;fiﬁangigr':{i-

‘statements have not been attempted by theé Committee.

Sd, M.S.T. Iyengar.

25.1.58. _
Chairman.
Sd., M. L. Champhekar
25.,1,68-- - - .
- | Member.
Sd, U/ N, Mahida
25.1.58
Member,
Sd., M. Narasimhalya
25,1,58
Member,

Sd. N. N. Iyengar
25.1.58 - Menber.
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APPENDIX A,

No.NR-2 (12)/57
Government of India,
Planning Commission.

UDYOG BHAWAN
NEW DELHI, the §th October
1957.

.o

. The Secretary, - .
. Planning Commission.

\\13 Shri M.S. Thirumale Iyengar, ISE, . .
Chief Engineer, Hirakud Dam Project,
“ifinistry of Irrigation & Power, .
Government of India, Hirakud Colony -
Chalrman and Cnnvener,. . o

2. Shri N. N. Iyengar - Member -of the.
Advisury Committee on Irrigation and
Power Projects, Planning Commission,

(D= 14 National High School Road,
Visy swatepu”am, Bangalore) -~ Member.

3. Shri M, hara51mhaxva S
. talef Engineer (Retired),
Member, Irrigation and Power Team,
Committee on Plan Projects,
Planning Commission - Member.

4. Shri M. L. Champnekar, Chief Engineer
(Retired), Engineer Administrator,
Naval Dock Expansion Scheme, Bombay.

5, Shri U. N .Mahida, Ghief Engineer,
" Irrigation Department Bombay = Member.

.%. Shri Manerikar, Superintending Engineer,
Irrigation Department, Bombay - Secretary.

o
Sir,

The Planning Commission have set up a Technical.
Committee Yo examine the Ukal Project in Bombay State
ineluded in the second Five Year Plan.

2. The members of the Committee will be‘:-

(1) Shri M.S. Thlrumale Iyengar, ISE,,
Chief Engineer, Hirakud Dam Project,
Ministry of Irrigation and Power,
Government of India, Hirakud Colony,
Sambalpur District (Orissa) =~
Chairman and Convenor., N

(i1) Shri N. N. lyengar, Member of the
Adviscry Committee on Irrigatien and
Power Projects, -Planning Commission,
(D-14 National High School Rnad,
Visveswarapuram, Bangalore ) - Member.

./t‘;‘:.tuo../
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(iii) Shri M. Narasimhaiya, Member,
Irrigation and Power Team, Committee on .
‘Plan PrOJeCtS, Planning Cgmmission - Member.,

(iv) - Shrl M.L. ”hamphekar, Chief Engineer,
. (Retired), Engineer Administrator,
‘Naval Dock Expansion Scheme, Bombay.

(v) ‘Shri-U. M. Mahida, Chief Engineer,
‘ ;Irrlgation Department Bombay -
: _.Membero

'Shri Manerlkar, Superlntendlng Engineer,
- ‘Irrigation Department, Bombay, will work
-~ as Secretary to the Commlttee in addition to
"hJ.E duties

3, fﬁ 'The terms of reference cf: the Committee will be =

(i) To coquder and assess the relative requirements
and allocatlon of waters for the different areas in the Tapl
basin and examine the proposals for the Ukai Project from this
and other points of view,

(ii) To examine the estimates of costs and benbfits
including financial returns and

(iii) To advise on.the optimum size of the Ukal
Project and other relevant factors.

4. The Chairman, Members and Secretary of the Committes
will draw their pay and allowsances (Travelling Allowances/
Daily Allowances) etc, from their parent offices. The
travelling and daily allowences »f Shri N.N.Iyengar for
attending the meetings of the Committee as well as for any
touring to be dune in connection therewith, will be drawn

by him in his capacity as Member >f the Advisory Committes

on Irrigation andl Power Projects.,

5. The Committee will complete and submit its report by
end of Decemwer, 1957.

Yours faithfully,

! Sd. Yadava Mohan
for Secretary, Planning Commission.

Copy to:-
1. Ministry of Irrigation & Power
Government of India, New Delhi

2. Ministry of Delence, Government of India,New Delhi,

3. Secretary, Committee on Plan Projects,

4. Secretary, Public Works Department Govt, of.
Bcmbay, Bombay.

5. Administrati-n Branch, Planning Ccmmissien,

6. The 4.G.C.R., New Delhi,

7. The Treasury Officer, New Delhi,

Copy also forwarded for informatisn te -
1. Chairman, Central Water & Power Commission.
2., Shri K. B. Khushalani) Additi-nal Secretaries,
3., Shri V., R. Raghavan ) Advisory Committee on
Irrigation and Power Projects,
C.Wo& P.C., New Delhi.

8d4/- Yadava Mohan,
for Secretary, Planning Commissien,



—

27

TABLE NQ, I,
UKAL DAM P R O°

APPENDIX 'B!

JBECT.,

. Comparatiwe sallent featyres of the 1955 and rev1sed proposal,

Locatlons
"1, State, - Bombay.-
2, District, - Surat,
3,- Tehsil, ¢ , ‘= Songhad,
4, River, ' -~ Tapi,.
5, ©Site of Dam, - On the river Tapi about 62 miles

upstream of Surat and 84 miles
“upstream from the mouth of

. . . '_' oo ,§he river.
%I%;g;ggx.' 1955 Egoqect Revisced Prokect, 19566,
1. (a) Mean-Monsoon run off :

(b) Mean annual run off

15.26~m.a.ft;

11,49 m,a. ft,
12.42 m, a. ft.

Unit III H.E.Installation.

IR
; 5

y "~
e !
L )
ooa’w‘o'o‘l

2. Design flood, 13.35 lakh cus, 14.46 lakh cus,
3. Max;reﬂulated outflow =~ R T L
: ~from the reservoir. ' 12,00,000 cusecs, 11,90,000 cusecs.
' Reservo;r, L | -
i. Storage capa01ty,- 6,20 m,a, ft, 7.85 m.e.ft;
2, "Dead storage below S — '
RL, 270 0,95 m,a, ft, 1.15 m,a, ft,
3, Live storage, - 5,25 m,a, fts 6.70 m,a, ft.
4,. Normal storage level, FRL 345 FRL 351 :
5y. Area submerged, 1,827,000 Acres. ,60,000 Acres, -
X S, — -—/_'_____.___. oo
Dam, T ~ '
1, Top of Dam, EL, 357 - EL. 363
2. Length of Dam Total, 16,014 ft, . 16,1207 ¢t .
(a) Concrete Section, 2,954 ft, 2,854 ft,
(b) Eapth bectlon 13,060 ft, ‘13‘186 £t,.
Main Dam, 236! above, 242! above.
o foundation. oundation.,
Concrete Section, 219' above river .225! above river
‘bed, .. .,... bed, -’
'Main Damé Barth SeCtan 217! from the 223! from the bed
C bed of river, of the river,
i Saddle- Conerete Section 147! above found- 153" above
ation, " foundation,
Saddle Barth Section, 119' above bed 123" sbove bed
B . - ‘ 107! 113" '
Spillway, " |
1. Cresh level of spilliway EL 310 EL 316
2. Top of Cresh gates, EL 345 EL 351 :
3. Length of Spillvay: o
Main Saddle. 1131 ft. 1131 ft, -
471 ft. 471 ft.
Cost _ , -
Total, B 6972,95° . Bs. 6164,00 lakhs,
Unit I Dam & Appurtenant works, Rs. 5382.58 RSQ 3473. 63 lakhs,
Unit II Main Canal & Branches, m, 1160, 55 Rse 1160, 55 lakhs,
Rse Rs. 1529,82 lakhs,

1529,32

T N ol

L B B BN IR B N A J
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Appendix C,

Class1f1cation of Land anjpercentage of cultivablaarea o grosshrea in the
Catchment of Tapi Basin (All areas are in acres).

g}‘ ¢ District : Grassarea. . Classification of area,  otal of T - = |
No. o ' . 'Forests. " _Not avaiiabls forcultivation.'coium 4 ' bl aggati:;geg}
: “:‘ : 5 T;Land put to ?frree un- plus 5 3 column ! column
. ) r nen-agricul | cultivable 'p.x.us 6. ., 3minus ' 8 to -
: : : : , tural use, , Land, . ) Cglumn : 3.
2 SN SRS S NP, S S SuPa MG SRS S o 3
i,  Betul '9,95,062 - 3,88,435 - 36,560 15,037 4,40,922 5,54,140 56
2, . Amravati 18,71,553 7,59,859" - 36,213 7,96,072 10,75,481 o &7
3, Akdla 15,73,760, +  1,18,165. 40,244 20, 340 1,78,749 13,95,011 88
te  * Suldena 13,95,780 = - " 1,89,496 . . 35,462 2,24,958 11,70,822 84
5, . East Khandes 28,30,612 . 4,83,388 62,813 1,49,462 6,95,663 21,34,949 75
6.,  West Khandesh  31,04,609 v 9,417,796 9,782 1,42,162 10,69,740 20,34,869 . 65
7.  Aurangabad. 3515,964 31,440 - 8,000 1,508 40,948 2,75,016 87
8. Nimar (Khandwa) 8, 50 548* . -4,47,861 .7 ° 35,017 14,303 4,96,681 3,63,867 . 42
9., . Nimar (Khargone) 4 441500,. :3,65,626 10,163 22,867 3,98,656 26,148 " 10
10.  Nasik' 14,41,820 - 3,87,313 1,668 1,05,960 4,94,941 9,46,879: 66
1. Broach, 1,51,312 © 20,480 6,304 18,000 44,784 1,06,528 - 70
12,  Surat 8,468,156 1,08,596 17,986 82,178. 2,08,760 6,59,396 176
- Totals 1,58, 53, 976 4231v,945 2,28, 537 6,44,392 50,90,874 1,07,63,102 68

24 772 Sq.mlles. Say 25,n00. Sq.Miles.

——-———---—.--——————_—-._————-.-.——.-——._._.-_——_——.-—_-.—-...___,, e i

b -

k(Compiledfrom Sub Basin Reports),

~ 8F



ChuSSTIFIC.TION OF LaND AND PARCANTAGE OF CULTUR#BLA aR5nS TO GROSS aRia IN THE CoTCHIMINT OF TePT BaSIN

(ALL sRmasS TN &CRAS).

¢ RZGION WISE BRIZ&K-UP )

% % g glassiflcadlon'of arza % % Cultivable %
- - Total of | areca column  Psrcoentage
o1 % oo Ecr , g ( Yot avallaSliifar cultl-g eolunn 4 3 z 3 minus zof eolunn
Noe ag ) oSs arae | _ ) akion, 5% 6, eolumn 7. B to 3.
( Forests{ Land puk to) Barren wn-) ) _ )
( ( ) ) noneagricul{ ecultivable( ( (
) ) ( ( tural use. )  land. ) ) )
( ( ) ( ( { ¢
- 1. ) 2 ) 3 ( 4} 5 ) 6 ) 9 ¢ 8 ( 9
\ b .
1. 01d Madhya Pradash A |
(S.N2s5.1,2,%,4,8) 66,96,703 19,03,306  1,11,821  1,22,255 21,537,382 45, 59,321 68
2. 014 Madhya Bharat | : | _ _
(81.N2,9) | 4, 44,800  3,65,626 10,163 22,867 3,98,656 46,144 10
3. 014 Bombay (axecapt : . | _ ’
Surat & Broach) (8. . : ’
N2.5,6,10) 73,77,041 - 17,88,497 74,263  3,97,584  22,60,344 51,16,697 69
4, aurangabad. 3,15,964 31,440 8,000 1,508 40,948 2,75,016 88
5. ~Surat and Broach. 10,19,468  1,29,076 ' 24,200  1,00,178 -  2,53,544 7,65,924 75
1,58,55,976  42,17,945 2,28,537  6,44,392  50,90,874 1,07,63,102 68

Totals

™y T e ™,

- G¢ -
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Percentage of cropped area to culturable arsa,

- - - - - — - T S SIS NS M G G N R Gmp M S e S WM S M SR W e S S A S A W NP A AW T S W M G R TS W S G SO G
- -— -

S1. « Distriet. | Culturable Cropped : Percentage of .
No, : area. : area. :.091.4 te Col.3.
N T Y S S - A
1. Betul. 5,54, 140 3,46,382 62

2, Amravati " 10,75,481 8,22,528 76

3. Akola 13,95,011 11,92, 609 85

4, Buldana 11,170,822 9,772,477 83

5., Bast Khandesh. 21,34,949 19,95,128 93

6. West Khandesh. 20,34,869 © 17,70,253 87

7. Aurangabad. 2,75,016 2,11,797 77

8. Nimar (Khandwa) 3,63,867 2,65,725 73

9. Nimar (Khargone) 46,144 44,086 95

10. Nasik. 9,46,879 8,06,868 85
11. Broach, 1,06, /20 86,752 82
12, Surat 6,59,396 5,60,592 85

Total 1,07,63,102 90,975,107 84.0 .

D R M S B . G e A G M TR M e R G WA GAN N e im e e e W R GuY S GG T S g Sy T W W W

Compiled from Sub Basin Reports.,

L LN BN
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PERCENTAGE OF CRQPPED AREA TO CULTURABLE AREA,

(REGIONWISE BREAKUP)

A v WAV S s mm Aem o T Sy e M S i e g S S AP S A S B b Gav s M M S e e Gwd A A N A Sy A RN S S A e A W
— s - — -

81, | Region. : Culturable :Cropped :Percentage of
Ne. . | | area. larea.  ,Col.4 to Col.3
N - O SHS Y - SR
1. 01ld Madhya Pradesh

(5.Nos.1,2,3,4,8) 45,59,321 35,99,721 - 178
2. 01d Madhya Bharat
© (8.No.9) 46,144 44,086 95
3. 01d Bombay (except

Surat and Broach)

(8.Nos.5,6,10) 51,16,697  45,72,249 89
4. Aurangabad = - 2,75,016 2,111,797 77
5. Surat and Broach 7,656,924  6,47,344 84

T M it WSy s M O M L T e P et T G M - . ow e w m Tm . e S G S W

Total : 1,07,63,102  90,75,197 84

et R B sp— S e R e R S TR S i e v e TR e e M T s = S G R WS A G W ER T dee e =y
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APPENDIX "D"
NOTE I

-:Minimum free catchment above Ukai:t~

{(1.0) Aress available below the lowest weir sites upstream

upto Ukai, were planimetered from the plan.

(1"-4M) Contained in the P.W.D. Bombsay's Note,lshowing'all
probable sites after topo-sheet study.

This was found to be 5407sq.miles i.s., say 'a’
squﬁre miles. |
(2;0) Areas between last storsges and last weirs upstream '
was planimetered froﬁ the ébove plan and was found to-be'7312 aq.miles
say 'b! Sq.miles.

Run-off from this area would spill over the Qeirs in
monsoon as there are no stoﬁages. Monsoon run-off is cver 90% of
the toteal run—off; While monsoon reqQuirements woula hardly be 40%
of utilisation. Further even during ﬁohsoon- especially during -
September; October, several smaller tributaries would ﬁot give
heavy requirements of irrigation in these two months. Hence 50%

of 'b' is the minimum that can be t2ken as free and available for

Ukai. ‘ -

(3.0) Fquivalent free catchment:-

a = 5403 sq.milas.
b = 7312 sq.miles.

Total catchment above Ukai 24,000 sq.miles allow a £agtor of 0.9
Yo adcount for possible variation in run-off yielding sharacteris-

tics of free chatchment.,  Although average rainfall in free cate

ohment zone would be about the same.

Bquivalent free catchment

_0.9 ( a +.lg-) 0.9 (5403 + 3656)
24000 24000
0-3 x 9059 _ 4 a3
24,000 S

Hence 33% run-pff would be freely available.

- ——

[ 4
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NOTE II

REGENER ATTON
1.0 Basic regeneration assumed as 20%, which is
quite conservative.
2.0 Utilisation from lowest workst-

( P.W.D. Note)
Utiliaation M.C.f£t.

H/26 Hatnur. . 98,561
W/27 Waghur. 5,706
G/28 Girna, _ 29,982l
B/30 Bori 5,220
Pz/ 31 Panjhra. ' 14,960
By/32 Buray. 1,820
" Ar/36 Anravati. 14141
Total : 1,57,390

Total wtilisation 2,77,519 M.Cft.

(P.W.D.Note)
3.0 Utilisation under para 2,0 above is
1,57,390 4 o, 60% say
2,717,519 ’ '
4.0 Minimum free regeneration available for Ukai would

be 0.6 of 20% i.e., 12%, while remaining 8% would be available

for use and reuse for u/s commands.
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‘NOTE III.

-: Calculation of fun-offs at Ukai :-

It has been assumed that upstream areas would exploit

all available water and only balance would reach Ukai, Let utili-

satioﬁ upstream bs U, yearly run-off R and Monsoon run~off. Ry

’

(1) Equivalent catchment availsble to

upatream areaz. 66.6%

(2) Equivalent free catchment available

to Ukai. 33, 3%

(3) Regeneration. _ 20%
Meximum utilisation - . 2R 8 (2R) (available from
(if unrestricted) T3 100 3 regeneration).

= 0. 72 R.
Water available to upstream area. = 1gg + 2?

_(filling carryovers of upstream reservoirs are not acoounted for
simplicity. Results would not appreciable change as carryovers
would remain as balance.)

Water aqailable to Ukai from catchments covered by upper schemes:-

x| 80
== * 300 " u (1)

Water available to Ukai from free catchment :-

+ 12U (2)

3 100
Total available to Ukai = (1) + (2) .

R-4.8 {for U=6.0) (3)

No water would be available from 2/3 rd infercepted catchment

above when 0.72 B = or less than U

i.e. when R=or less than 1.38 U
= or less than 8,28 (U=6.0)

Water available @ Ukai would be only from frze catchment and

. R 12U
thr0u h re ’ -t — ———— cor—
g generation 3 + 700
_ R 12
= 37+ 150 (072 R)

0.418 R (for R= or less than 8,28) (4).

Runoff to Ukai in dry weather and MmOoNs0oNn.

(a)

Weather flow is taken as 6.6% of Monsoon Runoff vide
C.W.P.C. Project Report,

Years in which R is more than 8.28

Total regeneration from £0% utilisation

60 . :
=163 x 0.2U = -%%5 x 0.2 x 6

= 0,72 psr ye=ar.



' 2
Available in dry weather = 0.72 x =5~

0.48 M. A.Ft.

Total dry weather flow available to Ukai

-1 Ry _ .6
3 *~o0 * 0,48 (5)

Monsoon inflow (3) - (5).

(v) Yenars in which R is equal to or less than 8.28
Total yesrly regeneration 12
available, = 7060~ U
12
= ~7300 X 0.72 R
Availeble regeneration in dry weather _ B L O02R
- 100
Total dry weather inflow =;—%-x§%%BB‘M + 0:0576 R (6)
Monsoon inflow = (4) - (8)

The tables are prepafed op the abeve basis. Upw
atream aress cannot utilise 190% water-that is available, Henes
in leaner years, the availability to Ukai from upstream intercepted
catohment would increase depending a distridution of upstream
projeots and available.run~offs etc. The above basia is, thorefore,

quite conservative,

- P t—
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TABLE NO.1.

p—————

MONSOON AND DRY WEATHER RUN-OFFS AT UKAI.

- Q ] ]
,gTotﬂl water § Dry weather flow g Water available
Year, available at including regene- _during
8 Ukai. NE ration. g monseons,
1898 4.93 0.68 4.25
1899 - - : =
1900 5:96 0.70 . 5:26
1901 . 4.86 0.67 4.19
1902 5.04 0.68 4.36
1903 7.85 . : 0.74 T-11
1904. 2.68 0.50 v 2.18
1905 3. 37 0.64 2.73
1906 10.50 0.80 - . 9,70
1907 2.54 ' 0.48 - 2.06
1908 5.73 . .70 - 5.0%
1909 5.34 . 0.69 4.65
1910 - 12,565 0.84 11.71
1911 1.66 0. 31 1.35
1912 2.82 0.53 ' ‘ 2.29
1913 7.90 0.74 T.16
1914 7.60 0.73 6.87
1915 8.50 ~0.70 7.74
1916 16.15 0.91 15.24
1917 ‘ 11.39 - 0.81 10.58
1918 - - -
1919 . 8.55 - - 0.76 . T7.79
1949 18.1% 0.56 17.2%
1950 3.37 0.64 ) 2.73
1951 2,60 0,49 2.11
1952 1.76 "0.33 1.43
1953 5.68 0,70 4,98
1954 12.96 Q.84 12.12

For yoars with totdl run-off greater then 8,28 M.a.ft.

~Availability at Ukai = ( R = 4.8) vuurun.. (1)
1. . 6.6

D K th ‘ o —— St . LI I
ry weither inflew 3 X 760 RM.+ 0.48 (2)
Monseon inflow ={1) - (2)

e e - —— -

For years with total run-off léss then 8,28 m.a.ft,

: Availability at Ukai = 0.416 R. ..o-cnan--.--(1)

1/3 x fég X Ry + 0.0576 R (2)

(1) - (2)

Dry-WeatHér inflow

]

Mensoon inflew

LGN I BN N Y
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NOTE . IV

Te Start with F.R.L. %45.00

Assume power requirement 0.25 M.a.ft per month.

(a) Monsoon requirements:-
Fower b7 lrri- U.1.B.C. § o
t
gation df/s M. § M.A, g SO¥L
a.ft. - i - *
July. 0. 25 0. 024 0. 274
August. 0.259 0,063 0,322
September. 0.3 0.085 0.3%86
October. 0.311 , 0.098 0.409
1.121 0.27 1.3%91
Add evaperation. 0,150
* Total.. 1.541
- (b)
Dry weather requirements.
Nevember. 0.304 0.079 0.383
December. 0.314 0.082 0.396
J anuary. 0.276 0.057 0.333
February. 0.250 : 0.033 0.283
Mareh. 0,250 0.015 0.265
April 0.250 0.015 0.265
May 0.250 0,027 0.277
June. . o 0.250 0.03%6 0.286
2.144 0, 344 2.488
Add evaporation. 0.400v
' | Total: 2.888
(e) Dry weather inflew 8,24 of a good year inflow
. Asgume 0.22
Add regeneration®.48
0.70

(a) - If water level on 1st November is at R.L. 345,003

the position en 30th June would be ss wnder:-

Live storage . 5.75

Add dry weather flow
(¢) above. | 0.70
764450
Less withdrawal. 2.888

3.562 M.a.ft.

Correspending F.R.L. with gross capacity 3.562 + 1.15 i.e.,4.912
is 329.00
H= 245+ 329 _ 158
2

‘ = 337 - 155 = 182 ft-

with 90,000 K.W, & 0.6 L.F.

Q ='54’00$8§ 145 4,300 ousec,

1.e. menthly requirement of 4,300 x 30 x 2=0.258 M.A.ft. as assumed..
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(s) If there is negligible runoff in next year, the

following £irm pover woéuld be possiblei=

Balance on 1st Ju}y. 3.562
.Regeneration(remaining) 0,240

Totale.. 3,702
Asaumé irrigation‘requirements for first 3 menths
are met with, thereafter irrig@fion would be stopped except that
which can be dSne with power draft.

Irrigation would fail in such years on U.1.B.C,

4
Net available for power for 9 months = 3.702

1933 = 1-150
2.552 M,a,fte

1.54 x == = 1,15 M.a. £t

Less take

losses. _ 0,400
. 2.152 u'a'ftﬁ
F.R.I. (corresponding) = 312
Average Head 291-155 = 136 ft.

2.15 x 1% x 106
2 x 270 x 14.5 ,

= %6,000 K.W. continuous OR
60’000 ‘K-wc @ 0.6 lofo

Power potentisal =

() Minimum inflow in next monsoon to tide over

lean year,

Balance at begining of mongoon.  3.70

Less monsoon utilisation. 1,54

2.16
Regeneration of failt weather. 3.20
Maximum inflow neoessary. 2,16

ERTY RN
(g) Caloeulations for Power in year 1952 - 53 vide Cyele No.IV
As balance on 1st July 1952 was only 0.94, no irrigation
would be starteé unless the 1952 mensoon brings in substantial ruﬁolfs‘

Total water available 0.94 + 1,45 + 0.33
2.72 M.a.£t.

—
=3

Power _2.72 x 136 x 10°
2 X 365 x 14.5

= 35,000 K.W,

Say at least 30,000 K.W. if water is released for irrigntion fer

first one or twe menths.

2. Requirements of water with various starting oapacities

on 18t November. Assume capéoities 5,00, 4.00 and 3.00 M.a.2t.

in beginning of Nevamber. Mensoon requirements will not be
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be appreciakly affeoted as irrigation requirements are more than

power requirements.

(a) Capaeity 5,00 M.a.ft. on 1sﬁ Novembher,
corresponding R.&h. 340 .
utilisation in dry weather. 3.00
deduct dry weather flow plus

regeneration. _ 0.68
Net utilisation . 2,32
‘Balance capacity. 5.00 - 2.32

= 2068 M. a- ft‘
Corresponding R.I. 319.00

Average head 330 - 155 ="175
requirements on power= 183 % 0.256
175 *
= 0,268

]

Consequent requirement = 2.988 say 3.0

(v) Capacity 4.00 Mia.ft. en 13t November

Cerresponding R.L." 333

Utilisation ir dry weather 3.10 assumsd
deduct dry weather flow Plus
reganeration. 0.80

2.50

Cie

" Balance capacity 1.5.
Corresponding R.L. 303

A¢. head :! 333 ; 4303 - 155>

=318 - 155-=.163. . .
Requirémeﬁté.of.péwerr=';%§% x 0.,288:

o _"_[; 0.288 . _ };i}
Excess, oo ot
Less owingrfb‘small' ., ..‘__
eveporation, 0,05

s e P ———
0.16

Total 3.05 say.

Capzeityi~ 2.0

R.I. 323.00
Utilisation ~ 3.20 assumed.
Dry weather flow

and regeneration. -_0,50 assumeg.

Net. 2,70 ‘
"Balance capacity. 0.3 '
Corresponding- R.D. 279
23 + 2 , :
Avineng 222 213 _ 155 2 301 - 155 = 146 1.

Requiremente of power 0.26 x-%%%— = 0,32¢
Total excess. 0.38
deduct due to less
evaporation, : 0.10'
0.28 Net.

i‘ﬁo 2-88 + Q.28 = Z2.16 > Sﬂ! &ZO

“\--



TaBLi-2 sPPROAIMTS WORKING TaBT, A,

( Balance story Dry waathar) Total) Utilisa~( Balance on) Infl-w of) ( in2: )y Balaneds at) y
Periog ) @82 1st Nov.( flow Plus ( of ( %ion qur) 1st July (monsoon ( Sum ) Usd' in € end of 0¢t{ 'piparks,
( of praceading Dogehartdtion) (2)4(3) ) ing dry ( of succzed) Plus Rage) of - ( Mongdon) of sueceed) -~
) yaar. ( ( - ( waather.) ing y2ar. ( nzration. ((6)3(7) “ (ing years (. . o .
---------- {------------—J-----m--_u--Q----:---9--------4u-~--~f---agmu_‘ﬂ_-,,“;_-_---4~a-aaaesq--------~-~;s_---_-__-m__,-~
1 ) 2 ( 3 ( 4 ( 5 ) 6 ( 7 (8 Yy 9 - 10 . ( 11 -
( ) ) ) ( y e Yy -« P .
_ I1ST CYCL2-1898-1919 defer para.. ... I .- #3far para
1898-18%9 5. 75 0.68 6. 43 2.89 3,54 Nil - —  1(®) Notasd - ( c) Nots 42°
1899~1900 * - * ® o - 5. 26 - 7 1.5¢ - 3-72....5 36 , 000KV,
L | . i fea: (tinwsus vide
1900-1901 3.72 0«70 4, 42 3.05 1.3% 4.19 5. 56 - 1.54  T..4,02 iNot2 4 para-
1901-1902 4.02 0.67 4,69 3,05 1,64 4.36- - 6,00  1.5¢ . 4,46 §1(c) .
902-1903 4, 46 0.68 5o 14 3.05 2,09 7«11-  9.20 - 1.54 ..5 75(Splll]
903-1904 5,75 D74 6, 49 2,89 3.60 2.18. 5,78  1.54 o« 4,24 ”
904-1905 4.24 O« 50 4,74 3,00 1.74 2,73 4,47 - 1.54 -.2,93° e
905-1906 2.93 0.64 3,67 3.20 © - . 0447 9,70 10.17 - 1.54 . 5.75(Sp111)
1906-1907 5.75 0.80 6.35 2.89 - 3.66 - 3.06 - © 5,71 - 1.54 4,17
1307-1908 4417 D+ 48 4.65 3,05 7460 - B.03-  6.63 1. 54 ﬂ-15-59 o 2
908~1909 3.L2 5.09 0. 70 5,79 3,00 2.79 . 4.65  7.44 . 1,54 . L5, 75(sp111f EENl
909~-1910 5.5 0.69 6. 44 2.89 . 3.55 11.7% ° 15,26 - 154 | ,,5.75(sp111) g e
910-1911 5.75 0.84 6,50 2,80 3.70 1.35- 5.05 1.54 2.3, 51 b8 ﬁ“'o
911-1912 3. 51 0«31 : 3.82 . Be1D. [ 0.67 : 2,20 % 2,96 - {.54 &1.42 p—— i
912;1913 1.42° 0,53 1.95 1,95 0.0 7a16+  Tu16 - 1.54 15,62  38,000KW.conti
: i nuo>us,
“1913-1914 5,62 0.74 6436 2.89 3.47 6,87  10.34 - 1.54 2o 5.75(spill)
914~1915 5, 75 0.73 6. 48 2,80 3.59 - .74 11.33 ° 1.54  34.5,75(spill) L
915-1916 - D6 2 - s - 15,24 - @ - = B.75(spill) I
946-1917 - - 0.91 R ’ 10058 5,75 spill) m
1917—1918 5,75 " 0.81 6 56 2,89 3.67 Nil - 3,67 Rafar pdra 1(8) of Notz IV,
1918-1919 Ni1 : 0.0 779 7.79 1, B4 5.75( spill) 36000 KW
eontinuous
vids Note 4
para 1(2)

Contd,..2
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T\b\is can be tided over in viaw of Note IV Pars 1(f) as Minimum rum-off

at Ukai would b3 0.416 x 3.32 = 1.4 n,a.ft.

TTIRD CYCLA 1924-1925-1926-1227.

This may %3 comparad with 1910-11-12-13. -
Sxtra run—yff available would bs (4,68 4 8.38)-(4,36 1 6,7)= 2.0 M.2a.ft. _
fxtra availabla at Ukai. 2.0 x 0.416 = 0.83 M.a.ft. ‘

Honez balanse storage on 1xt Novembar 1923 would ba (balance on _ist Novembar,1912)4 0,83 i.e.

T 1«42 4 0.83 = 2,25
Wa athar §lows . = 0.70
' ! ."?: -
! !

i 2,95 with irrigation supply stoppad.
SFull powar of 54,000 K.W. can be generatad.

el
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S e $0m s st wns tum Bt ouw Nu

§ alancs stor.) Dry weathar )( § Utiliss- 7( Balanca( 4)..z~1nf1:>w of 1 § 2 Balames )
Pariod ( a8 1st Nov, inflow # Re ) Tatal( tion ) (5) on 1s% ) monsson 4 B Suh ( Uss -iny on 31s% (
2 . ) of procseding; penaration, ( of ) ing dry ( July of su./ Ragonera- of y. Man‘ :)rz Oct, of ) Remarks.
yaar, ' ‘ (2) mather. c =d1ng yaar tion. (6)4(7) . Succsading! B
| { ) (AHD wosthor.§ @ St (KT ( Seensoding
I S {3 S S5 T AP AR ST SR T BN
CYCLE NO,IV.
1949-19 50 5.75 0.96 6.7 ©2.89 ¢ 382 .« 273 6.55° * 1.54 5,01
"{950-19 51 5.01 0.64 .65 3.0 2,65 2,11 4076 1445 . 3,3
1951~1952 3431 0. 49 3.80 ' 3.2-0034 094 1043 243%° ' Ge45 " 0.92 - >
] ) 2.86 - ) .
{952-~19 53 0.92 0.33 1.25 Y 4e25 0s0 4,98 4.98° * 1445 3,33 30,000 K.W.
' : . continuous vide
. “para 1(g) of
- . Table IV,
1953=19 54 3,33 0. 70 4,03 .l b 0,83 1212° 7 12.95°. 7 4.45 5,75 (Spill.) °

A
3
v
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DPOWER GENRATIUN. .
AVAILABILLTY AND CO5TS. -

1.0 754 availability of water.

75ﬂ‘aVailability of water has been

assumed as the design basis'for irrigation and

power. - . R
T - . l .. mlaofta
Run off in 75% dry year ... 9.18
. o . : -
" Upstream utilisation 0o 6.00
' Balance available @ Ukai.. 3.18
Water due to regeneration. 1.20
Carry over 10 ensare pouer
. in monsoon months. cen 0.86
| 2424
' Withdrawals frdm UiLeBC 0360
~4.64
Deduct evaporation. “ ce 0.5
Balance. 6 4.14
Power draft 4.14 x 10 - 5 670 cusecs.
730 77
tquivalent H o= 145

rawver available

KW continuous.
or say 90,000 KW @ 0.6 L.Fs

Tels Height of Dam to enable above utilisation.

Allow ﬁonsoon utilisatioﬁ of 2 months.

éggi = 0.87 mea,ft."

" Deduct regeneration Q.20

Net use 0.67

(contd.}.. 2)



1.2

2.0
2.1

-available for power generation.

-2—

. Balance to be stored eee . 3,18 - 0.67
= 2.51
Add carry over - T ees . 0.86
‘ 3.37

1.15 dead
storage

Total seas 4.52
Corresponding #+ReL. .o 327.00

Gost of Dam ~ 25.00 Crores.

Power available in 99%# ycars with above storage.

Total run off S co e 4,28 M.a.fﬁ.
available @ Ukéi from free catchment 1.43
Add regeneratidh : teee O.jﬁ !
: 1.78
Carry over. tome 0.86
' 2.64
Zvaporation less - 0.40
o 2.24
_ 6
Power draft 2.24 x 10 _ 3068 otusecs.
o ‘ T30 _
Power available
06 '
3 ?4f5140 = 29,600 KW continuous.

or say 44,000 KW.@ 0.6 L.F.

.Reseryoin with F.R.L. 345.00

Power -available in 959 éafs.
Additional carry over of 2i4 M.a.ft enables
additional utilisation of about 1.5 M.a.ff{

Allowing for evaporation 1.3 M.a.ft.would be

6

Additional power draft = 1.3 x 10 _ '
555 = 1780 Cusecs

(contd.f.3)
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.fotal power draft 5,670 + 1,780 = 7,450 Cusecs

power available =_7,450 x 160 - 82,000 KW conti-

14.5 nuous.
or say 1,30,000 &W at 0.6 L.F.

2.2, Power available in 95% years is exémined for
all the years from 1891 to 1954, vide Table 2
and works out to 90,000 KW @ 0.6 L.F.

5.0 Costs.

341 Difference in costs of dams betweén.F.R.L.S.
345.00 and 327.00 = 7.0 ¢rores. |
Additional capacity required to generate extra
40,000 KW in 75% years = 40,000 Kw

Additional cost of Civil works .
directly chasg=able to power = Rs. 0.8 crores.

Additional cost bf,Electrical
Plant and equipmznt. = Rs. 1.1 crore.

3.2. Additional worKing expenses:-

(i) Civil works Rs.780 lakhs . Rs. lakhs,
3} 5-25 % = 4008
(ii) Electrical Plant and
equipment Rs.110 lakhs a
@ 8% = 8.8
Total ' Rs.49.6 lakhs.

Cost per additional unit
(46,000 KW. of firm power)
= 49.6 X 107 x 16 :
46000 x 5256

= 0.328 Anna
" 3:3%  Angual working expensés. _
Power available in 75% years = 1430;000 Kw
Cost of Dam chargeable to power Rs. 1438:00 lakhs.
Cost of Direct Civil works, Rs._318.00 lakhs,
Total cost,Civil works. Rs. 1756.00 lakhs.,

(contd...4)



rlectrical works ° ‘ Rs.438.00 lakhs

100 77100 .

= Rs.127.23 lakhs.

. 5
127.23 x 16 x 10
1,30,000 x 5256

= 00298 Anna.

Cost of energy generation

Power available in 75% years. 1,30,000 Kw
Power available in 20% y-.ars. 1,00,000 Kw(av.)
Power available in‘5% t years. 50,000 K
Average power available 1,20,000 KW @ 0.6 L.F.
Average cost of generatioﬁ = g;ggg_g_liig&ggg
- 1, 20,000

0.328 Anna which compares
very favourably with the

cost of thermal of genera-
- ’ tion in this area.

Hence proposition of Raising to R.L. 345.00 is
very economic.

4.0 .Basis of Costs adopted.

4.1," Cost chargeable to Irrigations- Rs.Crores.

Cost of Dam for Irrigation alone
(2.0 M.a.ft. live capacity) 20,00

Add for Additional reliability to
irrigation with Reservoir @ R.L:

345.00 S 2.00.
Total * 22.00 -
4.2. Costs. . Rs.Iakhs. -

Unit I Dam: and appurtenant works. 3637.66
Uriit II Main Gakals and Branches. 1172:.64
Unit III H.c.Installation. 1346.47

Total - 6156.77

S —— — gy = e
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APP A NDIX— g0

UNLT T
ABSIRACT

GT

(ALl figures in lacs)

Increase
" accepted -
by CW &PC
(Applica-
ble w to
Dam with

A . GOV T S M G e o R

Incr=ase

now sugg- Provi-

ested

sion
required.

Y VO D - s v b S S e e G g W R s ol e M M e i S e e B P ey g P G A R e S it D S S g e T M s e 0 g o O

Sub-head. Provision as Increage
per 1955 esti- made in
mates. 1956 esti-

mates(App-
licable to
Dam with

FRL 3%45.0)

I. . :

A,Preliminary. 19.00 -

B.Land. 418.08 -

C.WorkKs. 2255.53% . -

D-Regulators, 60.00 -

G"Bridges- 25000 -

K-Buildings. 95.24 -

M-Plantation . 1.00 -

O-Miscellaneous 71.93 -

R-Communication. - 57.57 -

P=Maintenance.. 25.85 | -

W-opecial T & P. 7500 6.25

7.Loss on Stock.  10.00

BaUnforeéeeh items.10.00
Total I-wWorks 3124.20

I

(a)sstablishment. 175.90

(b)Leave & Pension-

ary charges. 18.47
III.
Tpols & Plant, 31,24 -
Deduct R/R on Gapi-
tal account (=)19:37
Total Direct
Charges. 3330.44
Indirect charges,
Capitalisation ,
of land 5% of 20.90
B-Land.
Audit & accounts
charges. 31.24
Total Direct & In=-
direct charges 3382.58

22.50
99.62

30.50
11.00
2.28

Less credit _on disposal of

special Tools & Plant.

Net Total.

|

29'00

440.58(details
attached)
2406, 30

60.00
25.00

110.24
~1.00
107.43

73.97
28,13
150.25
10-00
10.00
3451.90

195,74

20.55
34.52
(=) 21.60

3681.11

22.03

34,52
3137.66_
100,00

3637.66
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- UNIT II
abstract.
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[ ndanddiand

suo-head. Provision Increase Increase  Final .
as per - accepted now sugge- provision
1955 esti=- by the sted, required,
mates. CW & PC.
A=-Preliminary 6.58 - - 6.58
B-Land. 32.52 - - 32.52
‘D-Regulator. 13.62 - 0.14 . 13.76
r-Falls. =~ 1.94 - 0.02 1.96
F-Cross Drainage 303.68 To- " 3.04 306,72
WOrkKs. : _
G.Bridges. 49.84 - 0.50 50434 .
H.rscape ' 1.41 - 0.01 1.42
K-Buildings. 46,37 ° 3,00 = 49.37
L-rarthwork, 361.70 - - 361.70
O=-Miscellaneous. 17.15 0.50 - 17.65
P-Maintgnance. " 8.0 3 - - 0.08 8.11
3~ Distributarics & :
Minors. 162-58 - - 162.58 .
P-Drainage & Pro- '
tective works. 3.50 = - 3450
S-Water courses. 1.92 - = 192
6-Special T &« P.  7.50 - 3.5 11.00
7-Losses on stock,2,00 - - o 2.00
8=Unforessen. 20.00 - - 20.00
Total Iworks. 1041.42 350, 7T7.29 1052.21
istablishment 94 90.80 : 0.97 91.77
Leave & Pension- ,
ary charges. 9.54 0.10 9.64
Tools & Plant., 15.62 - 0.16 15,78
E/R od Capital (- 8,87 (=) 0.04 - (=) 8i91
accounit . -
Total Direct ) *
- chgrges, 1148.51 11.98 1160.49
ladirect Charges
Abatement of land :
revenue, 1.6% - 1.63
Audit  Accounts |
T charges.'0+41 0.1 10,52

Total direct &« in= '
direct charges. 1160.55 12.09 1172.64
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ABS TRAGCT.
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oub-heads. Provision as ‘Increase  Further in- Pinal provi-

pexr 1955 already crease now sion required.

«stimates. recommen~ suggested.

- © ded., ’ ' '
Civil works 313,75 =  4.95 318,70
p-production. 626.30 - =  (=)188,30 438,00
T-Transmission 589.77 - - 589,77

- gl wap e o e S e WD s e S Ed sy
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UNIT.I.-

A-PHoLIMLNAKY .

AS per‘1955 gstimate.

- Increase accepted by CW & PC.

BeLnlD(Revised Details)

(2) 27,000 Acres uncultivated
arca @ Rs.200/-

(b) 40,000 acres cultivated
area @ 450/-

2.(a)6,400 sutcha House
@ Ks,200/-

" (b)900 pucca Houses @
- Rs 3500/ -

3.(a)7 Nos othner puolic
buildings -~ Kutdhad

" (b)14 Nos other public
buildi.ngs = pucca
@ Ks.3000/-

4.(a)260 Nos. wells Kutcha
@ ks.100/-

(b)140 Nos wells pucca
@ Rs. 1500/-

5. 6000 Nos. Fruit bsaring
trees @ Ks.20/-
bi Item Road tanks etc.
7i- 1000 acrés compehsation
. for colony area inc¢luding
t  houses ete., @ Rs.200/-

8. 860 acres land required
for Dam etc. @ Rs.200/-

9. 230 acres land required
for spillway etc.,@ Rs.200/=

10« 200 meres - Road quarries
etc., @ Rs.200/~

1. 48,000 people (12,000
familics) cost of rehabili-
tation @ As. 500/- per family
of four members.

C.0.

19.0 lakhs.
'10.0 lakhs.

29,0 lakhs

54,00,000
'1,80,00,000 -

' 12,80,000
13,50,000

5,500

42,000

26,000

2,110,000

1,20,000
7,50,000

' 9,00,000
1,72,000
46,000

- 40,000

60,00,000

3,36,39,500
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-0
B.F. 3,36,39,500
12. Cost of boundary stones -
etc., @ 3% on item 1,7 to 10 7,339,740
13. Cdmpulsory-acqu151ttqn ' - ;~9',_;
@ 15% on item 1 to 10 - 41,454,925
14. Interest charges @.4% for 2 years 1
on item 1 to 10 &and 13 25,42,834
15. Clearihg reservoir area L.s, 5,00,000

16, irdnsport of dlsplacad famllles.' -10,00;000

17. nstubllshmcnt contlngenCles etc.

Potal | ' 4,40,57,880 440,57,880

C . wonnti .
el 4

(1) Clecaring site and diversion '
roads as per 1955 estimates 26,50,000

(ii) rarth Dum a&s per 1955 estimate. 7,44,83,000
Increased cost of carthwork
accepted by C.We & P.Cs - ' .
5,%4,000 Units @ Rs. 5/- per unit. 26,70,000
5% Contingenciis thereon. 1,33,500

28;03,500 772,86,500

(iii)Concrete Dam. As per 1955 Est, . 14,é420000

Increase already accepted
by CW &« PC.

(a) blulce emergency gate
3776 sft @ RE 205/5 pef sft.  7,55,200
(b) Crest Gates
483195 sft. @ RS‘BO/ -per sfti 14,45,850

- (e) COntlngenc1cs @ 5% : \
. on (a) + (b) . 1,10;500

I'd

Inor&dob now suggested

(a) Incrcabed cost of cement
5,69,000" units @ Rs.15/=-

per units , 85, 35,000
(b) Contingencies at 5% on(a) 4,26,750

- 1596,93,300
C.0.



Lxtra now sugsested

(iv) Illuminttion of Dam,
galleries etc.

Total

Say.

K. BULLUDLNGS.
As provided in 1955 rstimate

extra accepted oy CW & PC.

0 MIoCrLusNgOUS.

as provided in 1955 estimate

gxtra accepted by CW & PC.

Increuse cuggzested.

Initial equipment for

water supply e% laying

of pipe lines etc. :
Printing of-Pampﬁlets ete.
Maintenance of laﬁns and gard
.:lectrical distribution
system, strect iightihg

etc. including maintenance.

Increase in provision for
R/m of Hospitals.

Increase for designs.,

R. COMMUNICATIONS:

Provision as per 1955 esty
gxtra accepted by CW & PC.

LXtra now suggested,

10,00,000

Rs.2406,29,800
Rs.2406,3%0,000

95.24 lakhs

15.00 lakhs
110,24 lakhs.

71,92;500
5,00,000

2,00,000
1,00,000
ENSe. 50,000

- 5,00,000
3,00,000

19’00,000

5,40,000
11,00,000

73 ’ 97“, 000

( Contd.: 0-'- 4)



oPeCIal T & P

Provision as per 1955 .
estimates. 75.00 lakhs.

Incrsase made in 1956 - -
estimates . 6.25 lakhs.

IMurther increase accepted -
by the CW & PC. 69.00 lakhs.

150.25 lakhs
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UNIT II. B
De ReGULATORS. ' 13.62
add for increased cost ‘
of cement and steel. . 0.14
13.76
r. Falls,- - 1,94
1% ixtra. : __0.02
: 1.96
F. Cross Drainages. 0%.68
> = 3.4
306.72
G. Bridges. | 49,84
_0.50
50.34
HL_ggcages. B 1.41
0.01
1.42
K¢ Buildings. 46i37

-gxtra accepted by ’
CW & PC. _3.00

49.37 lakhs.

0o Misgelleneous. 17.15
rxtra adcepted by ,
CW & PC. 0450

17.65 lakis:

Special T & P 7.5 lakhs.

e i —

rxtra now sugsested. - 3.5 lakhs.
’ - 11.0 lakhs.
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UnIT-ILT

—

P:Préduction - Qivil worgs.

C-Works. ' ‘ 257 42

"Increase towards
increased cost of steel
and cement(now recommended) -~ __5.00

. 2€62.42 laKhe,

K. Buildings. 29i45

ixtra now suggested. , 0.50

£9.95 lakhs.




UMIT-IIT
HYDRO ELECTRIC INSTALLATION

P,Production

-

. in lakhs.
Preliminagry works

Covered

. Land . | under Unit I,

Works, B

"Telephone, Lights and

Power gysten i

~illumirnation of power~

houge & switch yard and
telephone system etc, 6.0

Power House equipment

Mgin Generating Units

- irncluding all associated

Ce

3-

auxiliary equipment 4
units each of 40,000 KW . .
(160,000 KW)@ R, 125/- per KW 200.0

Power Station auxiliary -
electrical equipment

comprising station trans-

formers, L.T.Bwitchgear,

11 KV Switchgear,D.C. -

equipmert, Power and

Control cables etc, _ 24,0

Othsr auxiliary equipment
comprising Power House

Crane, conduit work

cable racks ard trays, -

cooling watter supply,

lubricating and Generator

01l storage and piping

earthing corrnections, @ :
20% on items a & b above. 44,8
Erectionh & Cotimigsioning

@ 10% on a,b&c abova. 26.88

Tota; L 301068
Step-up Sub Station

_equipment.

(a) Main equipment
. comprising
(1) 4= 11/132 kV
45,000 KVA transformers
@ Rs. 12/- per KVi 21.6

Cont'dn-- 012/

-



(ii) 9-KV bregker equipment
with isplators, structures
- etc, @ B5.,2.0 lakhs each.

:

(11i)4-132 KV lightning
arrestors at Rs. 10,000 each

(b) Auxiliatry equipment
including conduit work,
cable, tunnelg,racks, trays
cobling water supply, -
insulating oilstoerage and
‘piping foundation works,
garthing connections,
railings ete. @ 20% of

a) above.

(c). Ercctioh and commissioning

@ 10% on (a) & (b) above.

K<Buildings - cevered
in Unit No,IlII

" . Total
‘Add 5% coﬁtingencies.
Totel of C.Works

O, Miscellancous works

18.0

0.4

8.0

including general water supply

gystem compregsced air -
system, al¥ conditionirg,
free lighthing equipment,
station grounding system,
tegting arrangements for .
units, temporary electrical
works, charges for procure-
ment of equipment etc, @
7.5% on C.Works.

- PiMaintenance during cohst-

ruction @ j% on Works. _
7-Issues on Stock @ 0,25%
on C-Works, .

8-Unforescen items,

27.91

3.72

) ., 0 [
Toﬁgl for I Works 404,%8

I Establishment,
Q. 6% on I Works,

b, Leave & Péensionary charges @

_ 21% of 50% on Establishment

III Tools & Plant @ %
on 1 Worke. i
IV Susgpense

V Deduct R/ on Capitnl ACOO?nt

2,55

4.05
Nil,

0. 50
Diroct Charges .15

it e e g P g S
11—



B/F 435.15

Direect Charecs.

(i) Capitalisation &f

abatoment on Lapd T
Revenrue, nil
(11)Aud1t & hccount Chﬁrges g
@ o, 5% on L. Works. 2,02
Total Dircet &
437,17 Lokhs,

Indirect charges.

]

o8 S0 2

Dhara
29 11958,
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UKAI PROJECT

Anzlysis of Barthwork Rate, ., i

(i) SHOVEL

Production of 3% €yd. Shovel = 109 CFq/Hr.(CP 103 of
e on of % & R&C Report)

With 65% Operating efficiency = operating time 50 min/ar
add 85% compaction factor. - .

Hourly output = 109 x 0.65 x g% x 0,85 =50, 18 CFC
QPy " EEEREER) SUY‘ltu. .
Hourly cost of shovel 8 Rs.89(P 238 of R&C Report)
T 8@%1
+ o Unit cost = ~ = Rs.17.8 per 1000 Cft..:..(l)
(ii) TRACTOR DOZER '

Hourly cost of 130 H.P, Trqctor DoZbr = Ra32.0(P.238
of R&C Repors)

Allowing 1 Dozer for 4 shovels.
Unit cost for Dozer = 4+ x 32,0 = Ras. 8.0

Hourly sutput 5 urits

AN

. , ' 6
. . Cost of Dozer par unit of - EeW. = Rs.b = 1.6 .....(1d
(111i)TRANSPORT VAHICLES.
Bottom Dumpers = Capacity 17/22 Cyds. -

Operating time Fixed time 1.5 mins.(P. 119)
, Loading time 2.0 mins,

Round Haul = 2 miles.
@-15 M.P.H. 8.0 ming. -

Total per triﬁ +..12,5 mins.

Production per trip = 20 cyds. loose.
Productiop per hoir ' = 96 cyds.
Compaction factof. = 0.63

« o Compact bank = 96x0,63 = 60.5 Cyds, = 1630 gft.

With operating efficiency 65% ard operwtlon perlod
of 50 min/nr. :

Kot hourly output = 1630 x 0.65 x gg 890 Cft.
Hourly cost of Dumpers = Ra. 47/-.

i ,
e Cost plﬁr Unit = .8 = RS. 53/-' Per 1000 Cft. --.o(i-i

COnt'd19!9!!2/
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(iv) LEVELLING,ROLLING, WATERING ETC,
Sheep-font Roller.

Avirago nutput 1%2 = 50 CFQ/Hr;
.". Production of «ix4 = 100 CFG/Hr,(Borrow Pit);
Hourly rate of. 1 tractor and 1 x 4 S.F,R. = B&.35/- per hi

N X .
'L Unit Gost 30T = mi 3.5

Unit coast for Shee foot roller = B. 3.5 per 1000 Cft.
Add for levelling @ % = k.0.9 ~do-
Watering. = 5.2.5 -do-
Dressing. = K.2.5 =do-

Total for 1evL111ng eta =Rs. 9.4 —do-<....(1v)
Totgl of (i) to (1v) AbDOVCas s . 81.8 per 1000 Cft

Say &. / per 4000 Cft,
For the fact that an extra rate of Rs. 15/= per 1000

Cft. has been provided for the earthwork in the River portion
for 100 Mcft. whick ndds about R 3/~ per 1ooo cft, the ovaerall
estimated rats of carthwork bycomes_g.‘77/Q_perr1000\cf,.

Tha ihcfsése nf Rs. 5/= per. 1000-cft. in bank ﬁork will
increase the oot of sarthen dam by about . -30 lakhs.

LEAD FOR_EiRTTWORK ‘

Total earthwork quantity.

A}

impervious - Dam & Dykes. 334.,2 Mcft,
Semi-pervious - Dam & Dykes, 199, 8 Mcft.
- Total '534:0 Mefts

LELD FOR IMPE VIOU:] SOIL

Total gquantity.. . 334,2 Mcft.
Taking the dedth as. 20 ft. . )
Average area nf earth-base = 16;7 M, sft, .

With a laength of 10,000 ft.

[

. . Average width of B.Pit = 16 x60' = 4670 ft.

- . 10,
Width of half - =do=- = 835 ft .
4llowing clearance from toe = 600 ft,
Half the dam width., = - . = 450 ft.

Tosal lead, =1885 ft.

Inclusive of lifts & turns etec,

The averige lead for 1mperv1ous soil = 3, OO Ft.
SEMI-PIRVIOUS SOIL
On an avarage this lead may be taken as 13 miles-

Say 8000
Quantity = 200 Mcft.

« » Lead for the purpose of working the earthwork rate
=_334 X 33005+ 200_x_ 8000 = 4900 ft., Say 1 mila,
T 534

[ I R
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UKALI PROJECT

Break;up of overall éoﬁcreté fafe in Ukni Dam
\ Coat per 100 Cft.

Mnos Concréte.1:3§6 ) oI Concrete
Conrse Aggregate.; - ' Bse 32.78

Pine Aggregate.‘ | , C o B.e 13.74
Cemant. k. 87.29
Waber, _ | B 7TU3,00
Batching,mixing & laying. . Ba 40,75
Other Items. | Be < Ta00
Workshop charges. N B 1.50

Form WOrFo : Total -E:-?%%L%%

p—g =ttt

Richer céngrete in faceé(1:2:4l-
Extra cemefit = 17.0 -12.65 bags =‘4s35 cwtoy ot M. 138

w per ton.
- = Bse QQ;Q§'>
ThbfufOf& rate for 1: 2:4 concretos R ggﬁégg._
Combipred nverage rgt\ for corcrete in, Dom,

The rich concrete will be about10%

Therefore. overall avefdge rate =
= 22,6 + 17614 = &.199/-

The flark dam can be in masenry at qﬁ avurnge rate,
of k. 140/~ per 100 Cft:, =nd the quantity. i about 20%.

Overall rate for cohcrute in main dan nnd mqsopry in
flarnk dam: .

0.80(199.0) 40.20( 140) = 159120 + 28 = R, 187.20

Add 15% fot contraétor‘S'buréen & profit = RK.28.05
0ver°ll rqte for complete item on cdntrnct—k.215.25
Rate provided in the egtlmatu. C = s 200/-

Incruﬂse.. be ....._Say.. s o.--oo-&a15/: perleto

0. 1(226.08) 0.9(196.06

Al
4
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Suppeorting calculation for the break-up of

. overall concrete rate 1n

Ukai Dam

Mass Concrste, Unit., Qty. Rate, Amourt,
1. Coarse iggregate,
1.1 Quarrying 100 cft, 0.94 9.619 9.03 (RCC.282)
1¢ 14 Removal of - .

‘Overburden " " . 0.961. 0.90 ~do~
1.2 Transport to ~ ' |

Crusher 2 miles 100 0.94 6.3 5.90 ~do-
1. 3. Crushirg, processing

“and corveyance to _ )

utOC].{ Plle. " On94 12. 5 110 75 -do-
1e4.Trarsport from

Stock piles o .

Batching Plant " 0.94 5.53 2L78_ ~do—

- ' Total for C. aggregate. 3
20 S..LND '

2773 Quarrylng CFC - 0,47r 10,0 4,70 (R.C.C.)

2.2 Transport to stock _

lead 2 mlles 0.47 6.7 3.15
2.3 Washing. L 0.47 7.0 3.29
2.4 Transport from - . _

stockpile to : C .

batching plant " 0.47 - 5.53-_ 2,60

' Total for sand, 13,74

3e CEMENT
3«1 Upto botohlng Plant

as par analysis. 1.0
4, Water, L, s.
‘5. Admixture, -
.6. Batching,Hixing

and 1aying.
6.1 Batchlng and

m1x1ng. CFC

6.2 Placing lncludlng
transport from -
Batching Plant in-

cluding vibrating CFC

6.3 Cleaning slurry

Curring and firighing

Owt. 12.65 Owt, 1384-  87.29(rate as
per ton, o per gsnalys]
3.00 3,00 3,00(H,X,D)
' R (Nalthon
1.0 " 519 5.19R C.P.282).
1.0 '23356 23,56 (RCC-282)

2

Cont'deveay2/

\



(a)
(b)

(e)

7.
Te 1o

Cement for - o
slurryi cwT
Sand blasting
anrd cleaning

with sanhd and
water, .

. Coupregsed air o

for batching &
other surdries, CFC

OTHER_ITiMS

Pretooling
Plant and

expensas, CFC

Workshop charges (C

Form work CFC

1.0

Total ite

L. 8.

Analysi§ of the rate of Cement,

1.1
11.2
11+ 3

Bulk cemert at Sonegath
Sales Tax @ w/-/9 per k.
Rail freight Soregadh to
Dam Site - 6 miles @

O.4 arna per ton mile
(P. 158 R.C. C)

-Depreciatiop of'éilos

' 5.50

110/~
- 5.50 (H.K.D)
‘L, S, 1, 00( RCC P-
n 6. “30.75 283)
L. S. 7.0( Vaitarfla &
: IIT Simipar
Srinagar P, 192)
L. S. 1. 50( RCC-P=-283)
L.S. 10.00(Hirakud)

Bse 117,50 ¥Ber” ton,

. 3fandard rate

Bse 3094 in bags 102
less for bags
15.
B 2,40 .
128. 84
Rse 2,00

Depr:eciation of oem_ent' handling Plan.tRs. 8,00

Wprking o? cement handling plant,

Unforeseen expenditure,

Total per ton,

Bse 2450

——— S et e

——— i st gt sy iy
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138/~ per ton.
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