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• 

I have 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 b~en made after consideration 

of the pertinent information and in particular the 

various reviews and scrutiny made by the Central Wate~~, · · 

and Power Commission and the Planning C~mmission. It has 

been the result of an objective analysis un-influenced 

by any extraneous considerations and after studying 

I c~ s;ecial proble-ms ·re1atlrig-to-·submers.i6n-·o1"J.ands 

ncrtne-r·uture.-upper--Taprba5i~i~"'Veiop~t-:-- The findings 

nd recommendQtions 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 th~ __ bal;~P ... 
above Ukai and 3.18· m.~.rt. for ~he area 
below it inclllding.'(the Narmada area in a 
design year of 9.18 m.a.ft-;··availal5111tY; 

-.:-------·------
ii. T~e most economical size of the dam is for 

the full reservoir level of 345; and 
~:.::::;·::._ 

iii. Estimates of cost as worked ollt by the 
Committee stand at R~ 61.57 crores for 
development of an average of 120,000 K.W~ 
of power annually and complete.'irr;tgation 
of the·- areas envisaged in the 1956 reEort 
on Ukai Project. --- · 

The report expresses no conclusions applicable 

to matters dealing either with the modus operandi o1 the . ' 

technical personnel necessary for the execution ~f work 

or on the period of actual execution, as these are beyond 

the scope of the Committee's assignment. 

Yours faithfully, · 

~.f f~ WL..J.,.~b·"""-· t_,.,.--
(M. S. Thirumal! r=;;;-ngar) 
Chief Engineer, Hirakud 

& 
Chairman, Ukai Tec~ical Committee. 

' 
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.. 
Introductory. 

1. The Ukai Technical Committee was set up 

by the Planning Conmission ·under its letter 

No.NR.2(12)/57 datHd 'tha. 5th October 1957 (Appendix A) 

to examine the Ukai Project in Bombay State included 

in the Second Five Year Plan~ 

2. The meubers cf the Cornmi ttee are -

(i) Shri M.S.Thirumale Iyengar', l~s.E., 
Chj_ef Engineer, Hirakud, Dam 
Project, Ministry of Irrigation 
and Power, Govt. of India. 

Chairman and Conv'enor. 

(ii) Shr-:1.. N. N. Iyengar, 
Mertber of the Advisory Coiii!iiittee 
on Irrigation and Power Projects, 
Planning Commission. 

(iii) 

(iv) 

Member. 

Sihri M. Narasimhaiya, . 
Meml:Jer, Irrigation and Power Team, 
Committee en Plan Projects, 
Planning Commission. 

Member~ 

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

Membe·r. 

(v) &hr·i U. N. Mahida, I.S.E., 
Chief Engineer, 
Irrigation Department, Bombay 
(new Chairman, Bombay State 
ElE,ctrioi ty Board) 

I 

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

Secretary, 
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3. Th~ terms of reference of the Committee are -

(i) To consider and·assess the relative 

requirements and allocation of waters for the different 

areas in the Tapi~in and examine the proposals· for 

the Ukai Project from this and other points of view. 

(ii) X0 adv~se on the optimum size of the 
-----------------. Ukai Project and other relevant factors. 

(iii) To examine th.!3 estimates of costs and 

benefits including financial returns. ,-d 

4. ~he 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 ~hd arrive first at the. quantum of waters to be 

reserved for the developm~n~ of the upper·~e~ions and 

on which the other issues depend. · The Committee 

therefore decided that -
' ( i) Copies of the studies. made by 

Sarvashri Dhanak, Datey and Andhare with re~ard to the. 

development of the Tapi Upper B~sin be obtained and 

supplied to the Memhers immediately for study. 

(ii) Tope sheets of the Tapi Basin be 

obtained and furnished to Shri Cham.phekar for study • 
. 

(iii) Data be obtained from Madras and_Mysore 

for certain typical minor basin developments tha~- have 

been developed i.n those States •. 

(iv) The Committee to get a general idea, 

make a tour of the K~krapara area as well as so~e 

representative regions in the upper basin of the 

Tapi river. 
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5. The Committee toured in the Tapi Valley 

from the 3rd to the 5th January 1~ The Kakrapara, 

Ukai and Toker~a d~m sites, and some regions of the 
; ··. 

Purna,. Girna and Upper Tapi Val+eys were v~sited. After· 

the teur a meeting of the Commi ttee,_,was held at Khamgaon 
.• -===--· ---~ 

on the 5th January 1958 when the first term of reference· 

was examined in great detail in the light of all data ·on 

hand viz., correspondence between, c.w~& P.C. and.P_lanning 
""'. 

Commission, statistical data of c~ltivable and cropped 

areas in the basin, studies of S~rvashri Dhanak, Datey 

and Andhare, Bombay P. W •. D. note supplied by 

S.hri Champhaka:f, and descriptive memoirs of development 
. . I ' 

in tw<;> ·minor basins irt Madras State (Salem and North Arcot). 

As a result .6f this and discussidtlS 1 t was dec:iided that 

for the fuii allocati•n of 2'U:~ ni~ a~ ft. fo~ the Tapi at 

the ulLai Darn sit~\ ·trf)~ the ii'rigat:l.em as pioposed in the 
~ - II . . ._..· _________ ,. 

Ukai picojectj tHa ailodation tor the Iipper 1api basin - -.. 
1. e., above Ukai should be 6 .. ·m .. a. ft. It has been 

.. ~ ,. 
contended that the Kakrapara right bank_canal utilisation 

.... 

that covers a part of the Narbada basin, was not entitled 

to the Tapi waters and that area .-must eventually be 

supplied_ by tha·Narbada waters when the requirements of 
. . : ....... . 

the upper Tapi region exce_ed the 6 .M.A •. ft. That being. 

understood, 

a 75% year, 

the desig~ year of 9.18 m.a.ft. which is, ----was considered as the interim basis for 
. . -- ---·4 

determining the optim~ siz~ of Ukai reservoir. The 

. -· """" .... ~ .. ,... ......... 
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The basis for determining the 6 m.a.ft. has been 
• 

more fully explained under the Chapte~ on 'The findings 

and recommendations'. 

The Committee met at Bo.mbay 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, Executive Engineer and Shri K~ S. S, . . . 
-Murthy, Executive Engin~er and P. A. to C.E., Hirakud. 

• • • • 
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The Ukai Pro'ject. 

\ 

1. The Ukai Mul ti~purpose project was prepared 

by the -c.w.& P.G~ in.-'1955. It provide<i ~for _a~ annual 

irrigation of :3,91, 650 _acres and firm power generati'on 
·. . . 

of 1,1o,ooo· K.W. with 60% load factor, and partial 

flood control. The estimated cost of the project was 

Rs.60.73 crores. 
. ·__.--:--; 

• 

Th~ project was revised by the c.w.& 

p.c. in 1956 and the F.R.L. was raised from-345 to 351;Qon------· __ ,. 
~:r•rrtng generally the same benefits as. before wi tli an 

increase of Rs.3 crores in the project dost. Tne raising 
. -=--7 ,. 

of the F~J;t.L. was considered possible because of the 

allocation bf,only 2.22 m.a.ft. in good years and 1.6? 
. '~ 

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

parmi tted of lar~e carry overs. It. w~s however found 

. by ttle c.w~ ... & p,c. that the cC('st of power per K.W. at 

the.F.R.Ls 345 ~nd-:351 ~orked out ~l~ost the same~ So 

tiii;.ther raising or ths lil.R.L~ f9r mere carry c>vers·was 
not considered advisable in view of the considerably --
increased cost of submergence that would be involved 

_thereby and also the lika1lhobd of the Railway line 

being affected tb a great~~ degree. The c.w. & P.C. 

considered the storage ~t a:t.351 to be the optimum.· 

The comparativ~ pfihbi~ai ieatures 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 the following observation: 

(i) The economics of power generation·should be 
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reworked after allocating the cost of the dam between 

irrigation and power and examining what pC\wer can then 
. 

be developed economically. The Planning Commission 

thought that the cost of p•wer generation in the higher 
.• 

slab from F.R.L. 345 to F.R.L. ~51_ would be more. 

(ii). T.he alternative .. site at Tokerwa should ·be 
... . .. 

examined in more detail. alii it was likely to turn out. __ more 
-

economical especially for a· smaller storage ·of 2. 5 to 

3.i m.a.f·t. , .. 
(iii) The r_eservation of 0.95 M.A. Ft •. for· upstream 

utilisation in Madhya .Prad.esh and h27- M.A. ft. in Eas.t. 

. and West Khandesh districts· seemed inadequate and .required 

to be increased. 

3. The.above comments were then replied_ to in detail 

by the C.W.& P,C. who.made QUt that-

_ .(i) The ~asis for desig~ for power was _a high 

degree of reliability of 97 per c.ent which nece.$_Sarily 
. - . 

involved substantial carry over to run through a _qycle of 
' . 

good and bad yer-,s. That the minimum live storage required 

for irrigation alone was 2 M.A.Ft. and that the possible 
' power generation with .live storages ranging from 2,,.8'5 I\1• a. ft 

\to 6·~ fo m.a. ft. was aiso indicated as .ranging frol!l 

25,000 K.W. to 1,10,000 :K.w. The cost of power at_ various 

slabs- on the basis of_ proportional as also lump-sum. 

allocat.ion of. cost to irrigation was worked out and it was 

indicated.that it was economical to have a live storage of 
. ' 

I 

6.7 m.a.ft. for firm generation of 1,10,000 K;.W. with 

\60% _L. F. 
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(ii) The Tokarwa site was costlier than the 

Uka:!- site by Rs.1.2-- cr6res and besides involved substan

tially larger submergence 6r- cui tu'raol..; 'ia~d. and greater 

displa·cement_ of population· includi:hg the submergence of 

: tne· taluka town ·of Taloda-. , 

The reduction of stcrage was ou~ of question 

in view of .(i) above. · - ·_ · 

(iii) The question of upstream utilisation had 

been reviewed and it was considered· that no revision of 

~ t_p.e figure of 2.22 M.A.F_t. was necessary •. 

4. The Planning Cominissio~ 'was not satisfied with 

this and made further.observayi6ns on the replies given 

_by c.W;& P.C. as follows ~~ 

_·(i) ·The~project should be designed on the basis 

Qf ~reliabi'li ty ·as :·av'entU.aliy theUb:ii Power ·station 

would be.in grid· with other -power station:s in North Bombay 

area. 

( ii) -The· 85 per ·cent reliable power avai1able 

should be· reworked ·out after iD:creasing. allowances for 

upstream utilisa~te.m • 
. 

(ii;_) The cost of extra power generation of 

60,000 K.W. -with carry6ver ~f-:3.7 ·M.A.ft. should be 

recalculated after making aiiii\.i~·n:6es for interest charges 

.dur.ing period of development of deinarid. 

( i v) The rates· of c_•ncrete and earthwork should 

be -firmly estimated after making detailed analysis. The 

cost of the extra power generation of 60,000 K.W~ comes to 

0.75 annas p~r K._w.H •.. which is not economically attractive. 

(v) The basis adopted by the Planning Commission 

was 85% reliability for power and 76% reliability for 

irrigation. 
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(vi) The land· acquis.i tion and other estimates __ need . . 

· rev:l.sion ,,in the upward direcUon. 

(vii) The .. cost allocated to irri~ation should ba 

based ·on 1.4 M.A'.Ft.· live storage for ?6% relia~ility. 

(viii) The unit cost of thermal generation should 

be taken as 0.5 annas per K.W.H. instead of' 0·.7 to -0.8 •. 

(ix) Tokarwa site should be reconsidered'With 

reduced storage. 

(x) Allowance for upstream ut~lisation should be 

increased. 
•' 

(xi) In view o~ the slow.development on irrigation 

) 
on K.akra~ara ... canal' system irrigation d~velopment -~~~;? 
s~orage is not urgent and alternative schemes to Ukai dam 

may be.considered e.g., Tokarwa and Hatnur storages. 
:• 

Since Ukai project would not be,feasible.on ·the score of 

power alone but as the demand _for power appears more 
' / 

urgent in this tract than irrigation it may be wo~th-while 

considering cheaper hydro-electric schemes like Punasa on 

Narmada. 

5. Later the c.w~& P.C. sent letters to the Planning 
l ·•' .. 

CommiSSion indicatitlg that 

( i) The mininlUfu live storage for-irrigation was 

2.0 M.A6ft. as reliability of not less than 90% was 

essential for irrigation involving perennial cultivation. 

(ii) The rates of earthwork and concrete had been 

analysed and no revision of the cost estimate was 

considered necessary. 
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6. At the sixth meeting of ·.the Advisory G~mmittee on 

Irrigat~on and Power Projects the points at issue were 

discussed. and as there was no agre.eme.nt c,between the 

Planning Gominiss,ion and the c.w.& p,c. on several points 
' ' . ~ .. 

bearing on the projec"G the Ukai., Tec}mie~l Committee was 

sat 1,1p to go into the questi,'en ~nd examine the outstanding 

matters and to submit its recommendations in th~ sho~test 

possible time. 

. . . . . 



-10-

Findings and Recommendations. 

1. Relative requirements and allocation of· 

water for different·~raas. · • 
- -

Appendi~ __ c ,gives _informatio"rr l.:ega~~~n_g_ the 

gross areas, cul turable _areas,_, and cropped areas in t~e 
. - .· . 

Tapi basin both, distri.ct and regic~ .. wise. It is seen from - . •' ~ . 

this that out of the total cropped _area of 90, 75,197 acres, · 

an area o;f 84,27,853 _~cres li~s ~n the_basin_~pstre~m of 
.. ,.., -

. Ukai and_is comprised of 35,999721 acres in old Madhya 

Pradesh, 44,086 acres in old ·Madhya Bharat State, ...... ..., 
45,72,249 acres in old Bombay State and 2,11,797 acres in --Aurangabad District (old Hyderabad State)& Ths percentage 

of cropped area to culturable area is quite high in the 
.. .. . '. 

region rang~ng i'rom 77 per cent to 05 per cent. Dhanak 1 S 

r.epo~t assumes out of this area, only an area of 10 lakh ......___ ... .._ __ ________ 

acres .as likely to be brought under irrigation. The latest 

;evie~ by th~ Bombay Setsh'lta:Hat nii:Ma available by 

Sri Champhekar gives this area as 13 laim acres • But both 
~ --

these reports are based on a studyof maps. A combined 

_study also of.maps made by Yasudev and· Hari Singh puts the 

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

'potential for intensiYe irrigation development in the old 

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 abou~ 48 lakh~ acres in the old Bombay 

State, old Madhya Bharat and Aurahgabad_ (old Hyderabad_ State) 

is likely to eive over 9 lakhs acres for intensive 

irrigation development, On this analysis the total extent 

of cropped area in the entire upper basin that will be· 

available in due course for intensive development, , 
' . 



- 11 -

perennial and otherwise is. likely to.be about 16 lakhs of . . . . ___ ,. 
. . N 

acres •. The actual tour undertaken by the Committee 

covering representative regions in the up:per basins of the 

Tap1 river generally confirms· the feasibili"'ty and also the 

possibility of deve~oping that much area _by irrigation 

·eventually remeW-eri·ng the fact that'"any niggardly 
~ 

computation nowwould jeopardise the upper basin_in~~re~ts 

for all time to coma. 

2. Next, a·study was made of the descriptive 

memoirs and maps for two minor basins (Sannath Kumara

nadhi and Amboordroog) ·in the Madras St;3.te ·and three 

minor basins of MysoreState, which :approximate to the 

variousminor basins in·the Upper-Tap! catchment in point 
I 

of rain-fall etc~ These memoirs. give a history of the -

progressive deve~~pmant of the basins with a number of 

tailks or reservoirs and·smali diversiop. w~rks. 

----------------- ~ ........... ---_.__.._-------- .... -...;,-- ....... -------------- .. 
A. MADRAS BASIN!?; 

1. Sannath
1
Kumsi' 

Nadhi nil.hor . 
basin. 33~1411 

2 • Ami:)_oodroog 
minor basin. 32lB7"· 

· .. 454 

426 

Total: 

-6188,:33 

8480.00 1579 .. 9:'7 --·--------
14668~33 27!3.0 

Water liti~isation. 0.185 m.cft. per acre 
i.e., 5.5 acres per M.Cft, 

~ 
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. . ' . . . . ' ' 

--------------~------~~-·-~--~---------~---------7------Basin. , · 1 Average:. · 1 t()tal No. ' Area :_ 1 W~te~ :- · · 
.- 1 rainfalL 1 of minor 1 irrigated 1 uUliaei-

----' 1 -.'works; .1 (acres). 1 (M,crt.) 
------.-------.1. ___ .., _____ ~1~·-; ________ J_l_..: .. __________ -i __ ~--~ 

B. MYSORE BASINS. 

1 • North Pennar 
Basin - Minor 
Series. :.611 

2. Nerth P~nnar · . 
Basin - Lower 
~~ria~. . ,. :.1" 

3. North Penhar- . - -, 
·Basin- Upper 

1406-

186 

.Series. . 2611 . - 355 

Total: 

.. ~ .. f' •• 

3:.977- ?863.80 

. ~:.: . 
11924 . ~433.00 

:-2887~--

---------
?':J,?73 .. ---------

->·~~~-~---
.. Water utilisation = 0.215 M.c-rt~ par acre 

i.e., 4.? acres per 
.... M~Gfi~ 

. 

These indi'oate that the average water ut111sat1olj·now 

in Madras is 0.1S5 M.G.Ft.· per- :acre "which works ·to 5d> acres 

pe~ M.C.Ft. and in Mysore to 0.215- M~G.'ft. par acre which 

works out to 4.? acres per.M.C.ft. with the aid of smali 

~t~rage re~er~dirs and diVersion works~ .In all these minor 

baSlti~t irttensi~a de~el_d~tfient iS taking pi~~a -~art of the 

area baing cultivated witH perennial crops arid part by 
! . . . . - . . 
paddy and other seas•nal crops. There is every possibilitf 

and faasibi·lity of developi-ng. the upper Tapi pasin largely 

in this manner with a numb~_r, (;>r, minor ·n·ri,gat.ion works, .. in 
. . - -~-- -- ----

. ·. ~ . 
addition to major and mediUI!l sized projects on the major 

streamsi With the advanced methods of agricultural 
~--

pr&dt~ce~ cioupled wi~h_economical use of _water, a~t_ually 

observed in the Cauvery some of the minor basins with 
.. 

annual rainfall approximating to 30 inches to 35 inches 

have worked to more than~acres per M.C.Ft. In view of 

all this it would be. reasonable· to make an· allowance or 

6 acres per m. c • .rt. for ·the eventual intensive development 
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by irrigation· for the· area 'of 16 lakh& of acres above Ukai • . 
This 

. . -. 
means a reservation of 6.M...A .. Ft. of annual utilisation~ . . --== . . ..:=::---. . 

3. The irrigation requirements on the Ukai Project 

a;re 0.614 .!Jl.a.ft~. for .the Ukai Left Bc.nk Ccanal and 2.608 m.-a.j 

for the Ukai Right Bank canal and the Kakra:para canals, 

aking ~ .m.a. ft. in all •.. This .includes_ :-:;~e req~ire~_e_~~s 

of that part..of the . .Narbada basin not str_ic~:.Jy entitl-ed to 
' ---- -------··· _ .. _ 
the Tap:( waters and which eventually may have to be made good 

.-------~----------------~--------~----------------.--by Narbada. An annual run-off of 9 • .18 m;a.ft. is available 
~ ~ --
at Ukai in a 75 per ·ce:Drt year. Taking this< to be the desigu. 

year the allocation of wat~rs would be' E:r.OO m.a.ft. for 

areas above Ukai ·and 3.18 m.a.ft. for areas below Ukai, 

including the Narmada area~ This may be al:~owad to stand as 

~the C.W.& itc. opines. it is uneconomical to make a Narmada 
-·----.:. _________ _ 

Canal for it. .This questio~ has however not. been gone into 
c . 

by the Cominittee searchingly as examination of the Narmada 

Projects was not 'i~ the ·assignment of th'3- Ccmmi ttee. 

·The Commi t'tee however would ·'.ike to niake one 

observation on a policy_matter.as worteyof adoption. This 

relates to-lean years of.less th~n 9.18 m~~· .. f't. annual 
' . 

availability. In such yea;s the distribution shall be 
------------~-~ 

Pro-rata to· the exte~t of the developed arees at ·the time. 
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2. Optimum size of the Ukai ~roject and other 
relevant factors. 

With reserving 2.2 m~a.ft. only, as had been 

done in Ukai Project, for all irrigation ·usages above Ukait 

there were available for power development at Ukai, maj<;>r 

pottions of the runoffs in the catchnient. c.w.&·P.c. have 

made economic studies' of different reservd.r laveis for firfu 

power d~v~l.ophl~rit with carry-overs r"rom good runoff years 

and had found that abbut 110 -M&W' at 60% L.F. could be 

developed firmly at -Ukai wi tn a reservoir level or __ 351.7 ~~---

The Committee's studies now show that upper 

regions can utilise more water for-irrigation. They will be 
-able to use eventually. 6 m,a,rt. There will the~eto~e be 

< ..., 

correspondingly less runoffs that cart be stored at Ukai for 

power generation. The fi:ttni power development at 60%._L.F~ 

will be less than 110 M.W. 

According to discussions· or the Cqmmitt~e on 

5-1-1958 at Khamgaon the waters apportioned fo~ different 

uses in a design (over 75%. 6r the time) year were ·as ·rollows: 

Total runoff at Ukai 

·Allocation for_upper 
irrigations. 

Balance for use at 
Ukai & below. 

Out of this Ukai Left 
bank canal will use 

Balance for use below 
Ukai including.the 
Narbada basin arQa 

=· 9,18. m.a.rt. ., 
= 6.00 II 

.-...... _..,., 
.v ' 

= 3.18. II 

~ 

= 0.6 " • 
~ 

= ~:~v .. 
out or 6.0 m.a,rt~ allocated for irrigations 

was to be reckoned as avail~~le a& 

This quantity can be stored or used 

as available for firm power generation. 
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Total firm power water available at Ukai in 

a_ design year wo·1ld be 
1.2 m.a.ft. by regeneration 
~ available uniformly. 

-~. 

2.58 m.a.ft. available in irrigation 
. -., . . -seasons. •... · · 

For power generation we- may assume .that any -o~ 2'.!:>8 m.a.ft. 
i-. 
·li 

will not be avai::..able dur~ng th!3 rainy -months .when watar~·is 

to be stored in Ukai reservotr. Powa~ water for.· three- t;aih~ 
. ' . . -

monthS i,~e. 2~58·~ 0.860 m.a.f't~ ~hbuld be dz\al.ti:t from'ttk~i•:: .; 
~- . . I 

reservoir which st'ioul_d s.tore ~bme good yaa.r f~orts; ·:tor··· 

this purpose. b.l m~a~f~. 'Yihi'Cli wili .uitlmately :b& obtiiirled 

fr6m Narbad!i and hot. av~11abi~ as irrigation dischargeS . at 

Ukai will- .have t~ be obt,ained from storage of ,good ye..ars at 

Ukai Dam. Tliere will therefore need to be drawn from good · 

years storages at Ukai. abOut 1.1.3 M.A.ft. for maintaining 

firm power develcpment at the design level. 

Firm power capacity (60% L.F.) possible at Ukai· 

can now be daterffiin~eq on the basis of qniform (throughout 

the year) availability of .the follO;.wing waters· for 7'5% of· 
I • •. 

the time (years). 

Ukai left bank 
canal. 

For canals below 
Ukai. 

For Upper Irrigation. 

Runoffs us.ad. for: 
irrigation m.a.fto 

Od~O 

2.58 

6.00 --
9.18 

Runoffs utilis-ed 
. for power genera
tion m. a •. ft. at 
Ukai. 

2~580 Irrigation 
_ disc~arge. 

1~200 Re~~neration 
eventually; 
from direct 
run-offs 
initially. 

0.860 

-------
4. 640 

--~-----

Froin Tapti 
in good years 
as carryover, 
for usa in 
'the non
irrigation 
seasons. 
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Let ·this h~k power b~ 11 X11 M~W. ~he minimum 
. ' 

capacity Ukai i'eservoir would be designed for, should nold 

sufficient storage capacity to rec~ive monsoon runoffs of 

a design year and discharge irrigation and power waters, 

through the year, as required~ Total minimum reservoir 

storage capacity is determined by space provisions for 
.. 4. ·. :_ . 

. . .• i • ~ . 

silting and ev apbi'l:i tion losses. 

The Mihi~Um Storage capacity should also allow 

for storing-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 tluring rainy months, every year of the 

75% time. 

The above minimum storage will provide~uring 75% 

of the ti~e full designed ir~lgations from Ukai dam· and " : 
below Ukai dam and also 11 X11 MW power production ·at 60% L.Fr. 

\ .. 
In the balance 25% of the tim~, the power side e'nergy 

productions will.be iess than the equivalent of 11 X11 MW at 
/ - ... 

60% L.:F!. The deficiency will· depend on the variation of 
.. 

runoff in the year from the designud runoff. 
. 

r 
As ~kai powe! station w~ll definitely be_operating 

in an interconnected power.transmission iystem, the 

' requirements that the Same ~xtent 9~ power should be 

generated at Ukai year attar year need no·lbnger determine 

the designs of storage. in the Ukai reservoir and installed 

capacity in the Power House. Provisions must be made for 

capacity installations gradually upto'a maximum extant; 

the plant can be initially.oparatad at high·load factors 

as long as irrigation is not fully davel~pad. and surplus 

runoffs are available. With development of irrigation the 

runoffs will be lowered; the power station r~peration 

may ia modified to maintain peak power production upto 
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the installed capacity and obtaining the:. energy de.ficiencies, 

if experienced, from the i_nter-connected .tran~nii_ssion 

system by purchasing thermal or hydro-power from other 

IJOWer stations. -~. ,•o.,''· • 

However in order to utiliSe as ·much as'._possibl~ 

and minimize· ,waste of .excess waters available ilf'l good yea~s '· 

econo.mic studies have been made to what. extant theiJlinimum 

~esarvoir.level may be raised-to produce more energy and 

avoid purchasing thei'tn?-1 energy in leanyears, 

Appendix D gives the calculations. In a '75 p~r cent 

year with an annual run-off of 9,18 M.A.Ft. the pqwer. ~ 

generation is 9o,ooo K.W. at eo% L~F. or a 44,000 K.W at 

00% L,F. in 95% years. The live storage required foi' this 

is 3 .• 35 M.A .. Ft •. with an F.R.L. ot 31TJ..
1 
;~ith a. live storage 

of 5 •. '75 M;dt.iFt. with an F.R.L. or 345 it would be possible 
; 

to ·generate 
~ 

Ot'\,000 K~W. 

: 
1+30 7000 K.W, at 00% L.F• ih:'1S%·yaars+ o~ 

- I 
at 60% · L.F. in 95% years. The ave~age dos~ 

- - . • . - -~ ~ I \ ' . 

ot generation at .F.R~L.· 345 works to 0 .. ~2.4 anna pel' K •. W.H. 
- .. . --== - i 

w~oh compares· very favourably-with. the cost o!'. thermal 
.. 

generation in thfs area. Raising the height or ~~hS" dalll r. 

eeyond R.L. 345 will not _.parmi t or any appreciable i_ncrease 

in utilisation of water iri a ~5% year. Therefore: the most 

\economical size of· the dam is for the F•R~L. 3451.... which' is 

\\recommended for adoption. The oalculat1ons also indicate 

taat the minimum power in a 100% year with F.R.L, 345,00 

will be 50.000 K.W. at 60% L.F. This minimum power in the 

d~iest year will enable ~he 1,30,000 K.W. Ukai Power Station 

to work as a peaking station in S}~Ch years when it operates 

in an interconnected network. with large sized thermal 

stations. 
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The defici€mcy of energy· for o6% load !"actor 

operation can be made good iy operating other po~e~ stations 

in .the system at higher than the system load factors, 

wherever there is .. scope for s~ch operation •.. Such resourc~s.; ,_~ 

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

in the interconnected grids of the region, (p) neighbOUJ:"ing 
-

hydro power stations .in the initial stages of theiJ.' l()ad--
developments as the· 2nd stage of Koyna ~rojeot probidiy 

(c) the very large power ·re_st~urces of the neighhouring. Narbad_a 

Valiey a:~~ (d) any riUtllear power_s~ation thatm~y be 

established in the region, such stations. hav-e· _to oparat~ 

'. as base l~ad S ta tioris ''\hth. ~gh ·load . f.actors to keep down 

average energy costs'. ~. ; .• .. 

130 M.W. capacity may be obtained by the ipstallation 

of four (one ~par'e) 45· M.W. genarating·.mits~-. A. study .o~f 

the drawings of power sluices in the C,W.& P,C. Designs for 

Ukai Dam fot' 345 F .H.L. i~dicates ~wo ·more 45 M.W • .-: generating 

units can be installed as may be necessary later on t., 

perrni t Ukai Power Station to fu.notiori: mainly as a~ peaking 
,_ . . . 

. .,_ ~ 

station in the interconnected Power·system of-the region. 
' . 

Tokerwa Site.: .... 
- -- ~ _. ": 

The Committee made an·inspaction oftha·site at 

Tokerw9 on 3rd January,- 1958. ' .: ··.:. 

It is reported. that the: Bed level __ of ~:the River is 

'R~-L~j_Q2.00. as against the R.L. 1C'O.OO adopt~d b~ th~ Ge~tral 
. . .. . ' . 

·Water & Power Commission· in the comparat+ve study of Ukai Vs. 

Tokerwa. This would mean an increase of ·13 ft.· in· the height 

of the Tokerwa Dam over Ukai ~s against __ the earlier· 10 ft. 

lower height •. This error of 23 rt. wiil s'ubstantiall:Y altar 

the comparative crosts of dam. Considerj.ng the difficult 

, accessibility, higher cost -of land acquisition, higher un1 t 

rate of concrete and longer length of-~anals the Co~ittee 
. . 

is not impressed of the ~ita being in any wise of 

advantage over the Ukai site. 
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3. lstimates of cost and benefits including_ 
financial returns·.~ •· . 

The .. estilnates of cost have been reviewed . ) 

· .and recast for a ··reservoi-r with R. L • :345 at Vkai_. 
·-~/>> 

" 
. ""·· Appendix E indicates : 

( i) 
.. ~-~·. -·~- j,.;,.n 

the estimates of costs as framed by 
c.w.& P.C. in their 1955 report which is 
for 345F.R.L. : · · 

(ii) revisions already proposed by c.w. /& P.C. 
in their 1956 report· and in th~ note 
to the 6th meeting of the Advisory 
Committee on Irrigation and Power Projects; and 

(iii) increases now suggested; 

T-he estimate of 1955 and the·ii1craases 
/ 

. . 
proposed by c.w.& P.C. have been reviewed·in·general, and 

• 
are found in order except for the following modffications:• 

I 

(1) LAND 
. -

The rates proposed for land acquisition at

Rs.125/- per acre for un-cultivated land and Rs.175/-

per acre for cultivated land appear to be a.n·under-estimate 
/ 

though it is stated that they are higher than the rates 

intimated by Revenue Officials. Experience on other projects, 

notably Hirakud~ indicates t~at the cost of land has increased 

considerably although estimates were initially based on 

information furnished by the Revenue authorities.· 
.. ---------- ... ---- •" --···------o--· --·- . 

This is due to : - · 

( i) 

( ii) 

C:iii) 

the acquisition of uneoonomic holdings 
where such res~lt after acquisition of 
affected lands; · 

----------evacuation charges; 
~----7 

increase in resettlement expenses and 
----~----~ -(iv) increase in compensation awarded invariabl~ 

by Courts for ce:t'tcrl:rCciasses of land in 
particular circumstances. 
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. 
·The average rate of compensation in llirakud has worked 

out so far to Rs. 340/- per acre. Payrilents in many cases 

are still 1 to be finaliSed. Cases have gone to arbitration 
.. . -

and to courts asking for higher compensation. Keeping 

in v iew the Hirakud experience the committee would 

recommend a revision of the rates to Rs.200/- for 

uncultivated land and Rs. 450/~·.-· _for cultivated land which . ., ;: ...... . .. 
would give a weighted average of Rs. :350/- per acre, very 

. . -
nearly the same as.is_likely to be obtained in Hirakud 

eventually. -. •. :-: ·. 

The arefls tel;loi-ted in _the 1955 repol-t have since 
. ~. . . 

been revised by ~~e 'C.W.& P •. Q •. on the baSiS of further 
. ' 

inf-ormation. The fi~li~es to~ uncultiv~ted ahd ~ultivated .. ... . . 

·• • . - .- • t ' 

land coming under .s.u'bmergen.ce are now takep as 27.000 acn·es 
"JeJ I 

and 40 7 000 acres. 
I -=--= -,-7-,--.Y) 

-A sum· or Rs. 70 lakhs has beea. provided for · 

rehabilitation in the 1956 estimates agail).St 20.625 ·of 

the 1.955 report •. ~llowing for the· redu<!tion in the· area 

submerged and reduction in the number er -ramilies affetlted 

a sum of Rs~iak~ is -now s.nggasted for this purpose. 

Provisio~ of ~s ·1P lakhs for evacuation ( ~ransport) 

or displcaed families 'based on Hirakud experience is 

necessary. 

As advised by the Bomhay Government the provision . ' . 

made for the areas under fo~est and value or timber, 

bamboo etc.,· may be deleted.· 

A revise9, statement or all items under •B' land 

is given in 11 AppendiJ.C E11 • 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 o·f Rs~82/- per 

1000 cubic feet is generally in order~ 

As regards the rate for. concrete, the recen~ 

increase in the ~eme;t ·p~ice n·ecessi tates a revision. 
. ' 

The cement-price has gone up by Rs.15/..:. per ton. 
.· 

The 

analysis furnished by ·c.W.-& P.C. t-akes account of a credit 

of Rs ~ 15/- per ton on account~ of bulk supply of cement~-
... ' ' . ~ 

This credit may not materialise in practice, for_ the 

entire quantity of cement to be used in concrete and 

masonry. It is therefore recommended that no credit . . 
should be allowed for this in the analysis. Taking these 

two factors .t.nto account a: ·revised analysis has been 

prepared (vide Appendix ·E). ~fh~ ·r~te :has to ·b·~ Tevised 
\: .. -~ 

to Rs.215/- per 100 eft. 'as against Rs.2oo/~ in the 

1956 report. 
.. ·. : ;;.. • ....... --: * :·· -~. : ... 

Provision for illUmination of Dam, galleries 

etc., has been t·raris:ferred from Unit III to u~it''~;~(.-: .. ' 
( 3) =K _.=:,BU.:::.:I~L=D.:.:IN~GS=..!..; 

•. ,. . • -!: ••• ,. .:;.. •• 

):• = 
In their .. not"e to. t'h.e Advisory Comtni ttee the 

.. ' 

,_ ,' .. •. 

C.W.& P.C. have. suggested an· increased provision of Rs.15/-

lakhs. This may be allowed to st~nd. 

( 4) 0 - MISCELLANEOUS •.. 

A fi:lw minor i terns as indicated in "Appendix' E" 
I • ·:: ,- ' 

are suggested to ~e included in this sub-head. 

(5) R - COMMUNICATION: 

A provi~ion of Rs.1o iakhs suggested for 

diversion of roads coming under Reservoir in the 1956 

report may be allowed to stand. In· addition a sum of 

Rs.1 lakh may be provided for setting up wireiess 

stations etc. 
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. ' 

. ( 6) SPECIAL T & P ~; . 
. · .... 

The ind:~eased provisions suggested bY' 
:, '• .· ·-

c~'w.&· P.C •. in their report of 1956 and. their note to. 
tpe Advisory Committee, may be allowed. 

UNIT II CANALS: 

On account of increase in ·price of ,cement 

and steel; an additiohal provision of Rs.1'1 lakhs under 

thiS unit has been suggested. 

UNIT III HYDRO-ELECTRIC WORKS: 

An additional provision of Rs.5 lakhs on 

ticcount ·or increase in cost of steel and c·ement is 

suggested' . In case of Power -Plant the rate ha.s .been 

revised Hi consultation-with d,w.& P.C. vide (Appendix E) 

based. on "the prices .tendered ·for ·power pia~ts at Chambal 

~hd .. other projects. These prices are irt accordan:.ce with. 

the prevalent market rates which are lower thah tha··rates 

at the time of framing ·the original est:lrriate •.. _ . . .. 

iha net result df all these changes wii1 be 
a ficivision of the 1~55 astirriata· from Rs.6b.73 C:rores 

. . 
: . : ~ ~ . .. . . . . . ,: . - i . "': . 

to Rs :.r-,62. n7 . crores or. aii in~reas e of R:.:;_.B~ _}tbi'as. 

This does not take iri'bo S¢cblint dred'i t ror t·h~ Salvage . 
. ··. 

BaSe~ drt the experientle in the 

disposal of shtplus equipment ahd 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 be only Rs.84 lakhs 

making the final estimate at Rs.61.57 .crores. 

The above estimate .of cost is for an F.R.L. 

\ of 34~. For ~he F.R.L. of 351 of the 1956 note; the 

~as:d cost on similar considerations would come to 

Rs.64.50 crores. 
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In the 1956 financial forecast the cost or 

the dam was allocated i~ equai shares between irrigation 

and power. Cost of a cianto provid"e frrigatioh 
' :. 

requirements alone is ~s-:;imated _at R~~2~ crores. Present· 
.. · 

estimate of the dam with F.R.L. 345 is Rs.36.23 crores. 

The requi~ements of irrigation are met in ful_l. It i_s, 
...... · 

therefore, justified to· allocate a· sum of ~s .. 22 crores t<)· 

irrigation and the balance of Rs.14.23 crores to power. 

This allocation has. been ta~ aocd'unt in w~rking 
out power product~on cos~; figures. 

-;. 

The comparat::-ve cost in the·Ukat Project 

Report and the revised estimates· are_ tabula:t;;ed below: ..... 
f. upees in . lakhs 1 

·present 19 56 Rep or·;; · 
(F.R.L.3li1. 
Origir:al 

. ~stimate. __ 

";.956 Report 
(F.R.L~351l 
Heviie f~~K~t~;:a) · ' 

Unit I, 
.Dam and 
Appurtenant 
Works-. 3473 .. 63 

Unit II 
Main Canal 

and 
BranahQS. 

Unit III 
H. E. 
Installation. 

1160 .• 55. 
•. 

1529 ~82 
----------

Total : 6164.00 
-----------

gs tima t.e, *· · 

3931 .21 

1172~64 

-~----~---
• 

0 

64~0.32_ 

-~-------

1172.64 

134~&.4'1 

---------
6156~77 -----·----

* On the basis adopted for 
r~·vision of the 1955 
Estimate with F .R.L. 345-~. 

. - ~ 
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Irrigation_benefits being the same-as originally the 

revenue from it remains unaltered. As regards power, 

the revenue was assessed on the basis of 110,000 K. w .• 
at 60% Load Factor 1n a 95% year. More revenue would 

ofcourse have accrued in view of the fact that the 
' 

power available in a 75% year was about 160~·000 K. W,. 

according ·to old proposals, but this. wa:s not itaken into . 

account for working out those f:i,.nancial retur:Q.S •. 

The power," that would be available 

according. to the revi'sed propos'als now suggested' is, 

1,30,000 K.W. in -7;5% years; 100,000 K.W.-:i.n.20% years_· . 

and 50,000 K.W. 'i:n 5% years, or an ·average of 12o;ooo·:·K~W. 

annually-. B ecaiis.e ·o'f this, · the. revenue from' power -would 

be about the s·ame as. the original anticipations.· The 

total capital outlay also remains the·sa:me. The overall 

percentag~ retu:n from ·this multi-purpose pr6;Ject will, 

therefore, 

1956 note. 

remain nearly the same as forecast in the · 
~

So t~e preparations of detailed ·financial· -
. - . . - ,, 

statements have not been ai;"tempted by the Commi ttee• 

Sd. M.S.T. Iyengar 
25.1.58. 

Ch~irman. 

Sci. M. L. Champhekar 
25 .1. 58-.·. 

Member. 

Sd. UJ N. Mahida 
25.1. 58 

Member. 

$'d~ M. Narasimhaiya 
25.1.58 

Member. 

Sd. N. N. Iyengar 
25.1. 58 Me!Lber. 
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APPENDIX A. 

tJDYOG BHAWAN . 
NEW DELHI, .the· 5th October 

. . . 1<957. 
. . 

'The Secr:etary, · . 
\ Planning" Commission. 

' ~ \ 

"---;. · S'hri M.S.Thirumale Iyengar, ISE, 1· 

~ Chief E~gineer, Hirakud Dam Project, 
''r-linistry of Irrig'ati·on & Power, 

G·overnment of India, Hirakud Colony 
Chairman and Cr:nv ener. . : ·, . 

2. Shh N. N. Iyengar - Member ·of: .. the. 
Advis•.\ry Comrni ttee on Irrigation and 
Power Projects, Planning Commission, 
(D-14, National High School Road, 

· Visveswarap\lram, Bangalore) ME3mber. 

3. S hri M. Nal'as imhai.. "':ti~ · · · .. 
:..::1.ief Engineer {Re~ir~), 
Member, Irri gatL.m ·and Pow~r Team, 
Committee on Plan Projects, 
Planning Commission: - Member. 

4: Shri M·, L. Champhekar, Chief Engineer 
ERetired), Engineer Administrator, 
Naval Dock Expansion Scheme, Bombay~ 

5~ Shri U oN .Mahida, Chief Engineer, . 
Irrigation Gepartment, Bombay ~ Member • 

. 5. Shri Manerikar, Superintending· Engf .. neer/ · 
.· Irrigation Department, Bombay - Secretary. 

The Planning Commission have set· up a TechniC'S.l 
Committee Uo examine the Ukai Project in Bombay State 
inclQded in the second Five Year Plan. 

2" The members of the Committee will be :-

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

-
(ii) Shri N. N. Iyengar, Member of the 

Adviscry Committee on Irrigati~n and 
Power Projects, Planning Commission, 
(D-14 National High School Road, 
Visveswarapuram~ Bangalore ) - Member • 

./p:. t.o./ 
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(iii) Shri M. Narasimhaiya, Member, 
Irrigation and PGwer Team, Committee on . 
Plan Projects, Planning C·:)mmission - Member. 

(iv) · Shri M.L.Champhekar, Chief Engineer, 
(Retired), Engineer Administrator, 
Naval Dock Expansion Scheme, Bombay. 

(v) ·. Shri· U:~ J\T. Mahida, Chief Engineer, 
,Irrigat.ion Department, Bombay - · 
.Member.··· ·. . · · 

. . 
:Shri Manerikar, Superintending Engineer, 
Irrigation Department, Bombay, will work 
as Secr.etary to· :the Committee in addition to 

· · ·~s duti.e·s. · 1 · • 

3 •. · ·The. termS. of reference' cf-: the Committee will be :-
. ' . 

(i) To constd~r.and assess the relative requirements 
and alLocation of waters for the different areas in the Tapi 
basin and examine the proposals for the Ukai Project from this 
and other ·points of view., 

(ii) To exarr~ne the'estimates of costs and b~~.fits 
including financi?l returns and . 

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

4. The Chairman, Members and Secretary of the Committee 
will draw their pay and allowartces (Travelling Allowances/ 
Daily Allowances) etc. from their parent offices. The 
travelling and daily allowc.>nces nf 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 Committee 
on Irrigation aro Power Pr~Jjects. 

5, The Committee will complete and supmit its report by 
end of Decem~er 1 1957. 

Copy to:-

Yours faithfully, 

Sd. Yadava Mohan 
for Secretary, Planning Commission. 

1. Ministry of Irrigation & Power, 
Government of India, New Delhi. 

2. Ministr~·. of .iJ§jJ.ence, Government of India,New Delhi. 
3. Secretary, C.:;mmi ttee :m Plan Projects. 
4. Secretary, Pu.blic W.Jrks Department, Govt. of 

Bcmbay, Bombay, . · 
5. Administratir:·n Branch, Planning Ccmmission. 
6. The A. G. C • R" 1 New Del hi • 
7. The Treasury Officer, New Delhi. 

Copy also f-Jrwarded for infvrmati~n tc :-
1. Chairman, Central Water & -Power Commission. 
2. Shri K. E. Khushalani) Additi::-nal Secretaries, 
3, Shri v. R. Raghavan ) Advisory Committee on 

Irrigation and Power Projec~s, 
C,w .& P.C., New Delhi. 

Sd/- Yadava Mohan, 
'ror Secretary, Planning Commissi~n • .... _____ _ 
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APPENDIX 1B 1 

TABLE UQ· I, 
UKAI DAMP fiO•J E C T • 

. Comparati•e salient ·reatq.res of the 1955 and revised proposal. 

·1. State, 
2. District, · 
3,- Tehsil. 

Locations. 

4, River. 
5. Site of D&m. 

· :.. B=~~b-ay. · 
Sul'at, 
Song "!:lad, 
Tapi. 
On the river Tapi about..§? mile;; 
upstre9m of Surat and ~miles--

. ·upstream from the mouth .of 
t.he river. 

Hydrology. · 
1. (a) Mean·Monsoon run off 

(b) Mean annual run off 
2. ~esign flood. 
3. :t1ax. re gula,ted· ou t(Low 

· f:Nm the re se rvo_i r. · 
Reservoir •. 

1. 
2. 

3. 
4,' 
5· •· 
~ 
1,' 
2. . . (a) 

(b) 
3 •. 

} 

Storage c~paci ty,· · 
-Dead storage below 
RL.270 
Live storage. ' , 
Normal storage lev.el. 
A~ea submerged.· ·. 

Top' of· Dam. 
LeP,gth of Dam Total. 
Copcrete Section, 
Ea:r;th Section. 
Ma~ l_leight:-
Main Dam, 

Concrete Section. 

1955 Pii;:i,l_ect. 

13. 26 .m. a. ft.-
13 .. 35 lakh cus. 

1~,6o,ood cusecs. 

6, 20 m. a. ft. 

0, 95 m, a .• ft, 
5. 25 m~ a. ft. 
FRL 345 
1, 27 ,ooo Acres. 

EL,357 
16,014 ft • 
2,954 ft. 
13,060 ft. 

236 1 above. 
foundation. 
219 1 above river 

. ·.. '. ·l>~d •. ,. \ ' ..... , ... 
· NaU1 Dam~ Earth Secti-.m 217 1 froin the 

~ -· 
bed of ri·ver. 

Saddle~ Concrete Section 147 1 above found~ 
ation, 

Saddle Earth Section. 119 1 above bed 
107 1 

Spillway. 

1. 
2. 
3~ 

Cost 

Cresh level of spillway 
Top of Cresh gates. 
Length of spillway: 
Main Saddle. . 

EL 310 
EL 345 

1131 ft. 
471 ft.; 

. fts. 69'72.95' 

Unit I Dam & Ap1_)-qrtenant worlrs. Rs. 3382.-58 

Unit II Main Canal & Branches •. Rs. 1_160, 55 

Unit III H.E.Installation. Rs. 1529.82 

~ . ; ,.. . .. ' ,. 
• • ·~ ,; '·' j -~. U. . . .., 'i; ... ' ............. . 

Revised Prgjact.l9fi6; 
11. 49 m. a. ft~ 
12. 42 m. a. ft. 
14. 46 lakh cus. 

llt9o,oo6 ~u~~cs. 

7. 85 m. a. ft. --1.15 m, a. ft. 
6, 70 m. a: ft. 

_FRL 3~ 
T;60";QC5Q Acres~ . 

- EL. 363-~ 
. 16, ::Lrort. 
.,2,954 ft. 

l3,l86 ft,. 
' 

242 1 above. 
~OJlo .• 
· ·225 1 above :river 

bed, · 

·.· 

223 1 from the bed 
of the river. 
153 1 above 

· fOundation. 
· 123 1 gbove bed 
113 1 

EL 316 
EL 351 

. 1131 ft. 
. 471 ft. 

Rs. 6164,00 lakhs • 

Rs~· 347 3, 6 3 lakhs. 

Rs. 1160,55 lakhs~ 

Rs. '1529, 82 lakhs. 



.. Appendix c • 

Classification or :J;,and. ·an~percentage of cultivableiarea·· to gros~area in 'the 
Catchment of Tapi Basin (All ~reas are in a'cres). · 

.._. . . . 

-----------------------------~-~-------------------------------------------~-~------------T--81 ' District. 1 Gro ssarea~ Classification ~r area · , · 
1 

- , -------T-

No~ .r • N t ., b~ +- ,+> +· ,Total o"f, Culti:va 1 Percen~ 1 'Forests. · 0 avaL ... Il ...:.e ... ~rcu.._ul.Vaul.on. ·column 4 · ble area~tage of 
' 1 . · ·Land put t 'J 

1 
B~rren un- :plus 5 ' column 1 column 

· nan-agricul cultivable plus 6 ·-' 3 minus 1 8 to -
' _ . .; ··. · .··' . tu:ral use.. : land. ·· ' • . 1 column ' 3. 
t .. r .. t . :. 7 ' 

:-l-.,..r-----~-2----:-_----~,.--------3-.----:-~---T---4----~-L-------5-------~----;s-----------.L----rr----~---!8----+-:------
------------------------------------------------~------------~---~-~--- --------~ -~------L--~-- . ~ 9 . \. . ·. . : . . -:.' . , . .· ·. . . . .... -- - ---- ---------

1. Betul · '9 79'5,062 .· . .- ·· · . 3,88,425.- ·. 36;560 15,937 4,40,922 5,547_140 · 56 

2. -. · -~~av& ti. · ·. -1-a, 7 r, 553 . : 7, 59, 8_59·.- - 36,213 '7, 96,072 10, 75,481 ;: 57 

·Akmla n:i',73,76o_ •. · ... - _1,18,165 .. 401 244 · 20 7 340 1,78,74~ 13195,011 as 3. 

4. Buldana 13,.95 1 7,8Q-_./:~ _--. < · 1,?9-,496 . - 35,462_ 2,24,958 11,70,822 84 

. East Khandesh 287 30 1 61-~ . 4 783,388 627813 1,49,462 6,95,663 21,34,949 '75 

West Khandesh 31,04,609 ·.r_: ... .. 9 7 17,'796 9,782 · 1,42,16~ 10,69 7 '740 20,34,869 .65 

Aurangabad. : 3,.-1~5~964· .· ~1;_440. ~,ooo 1,.5Q8 40,948 2,75,016 8'? 
a. __ Nimar (K~andwa) 8,6o -,54~~ . : -4,47,561 -r:: 35 7017 14,303 4,96,681 3,63,86'7 · 42 
9. . .Nimar (Khargone) 4,44,_S.Oc:>.·. ~-.· ~ ~, . -· -- 3~65,626 10,163 . . _22,867 3,98 7656 46?144 ·. 10 

10. 
11. 
12. 

Nasik' 147 41 7820 3,:87,313 1,668 1",05,960 4,94,941' 9,4_6~879:-- 66 

Br~ach. 1,51,312 20,480 _6 7 304 - . . 18,000 44,784 1,06,528 70 
~ . . 

Surat 8 1.68, 156 _ 1 ,.o,a, 596 1~, 986 . ·a2, 178. 2, 08,760 6, 59 ,_3~6 'Z6 

~--~----~----~-------~-----~---~------~------------------------~------------------------------~------~--
Total: 1,587 53j976 _42;1'7,-945 2 2 28,537 6,44;392 50,90,8'74 1,07,637 102 68 

-----~--------------:----~~-~--~~----~----------~-------------------------------~------------------~-----· ·· 24~ 772: - &t.m.fl.e ·~ •. .- Say 25,000 .· sq,Mfles. .. -· .. . ·- . . 
(Compiledfrom Sub Basin ~eports)_ . 



CII.b.SSIFIC..~ ION OF Ll-iND AND P3R. C2:NT~iCE OF CULTU'Ri-J3L3 b.R ~.n.S TO GROSS iill3~ IN TH.:5 C.aT Gm:M]NT OF TM>I B.t!.SIN 
(aLL ~as nr aCi~S) • 

.. ... 
) 

Sl.. ( 
N:>. ) 

( 
) 
( 

- 1. ) 
( 

Ra gi:>n 

2 

1. Old Nadhya Prad3sh 
(S.N~s.1, 2, 1, 4,8) 

2. Old Madhya Bharat 
(Sl.N:>.9) 

3. Old B:>obay (axcapt 
Surat & Br:.ach) (S. 
N:>. 5, 6, 10) 

4. ~urangabad. 

'5. · Surat and Br:>ach. 

Total: 

) , 
" ) 

~Gr:>ss 
( 

l 
) 
( 3 

4,44,800 

73,'77,041 

3,15,964 

10,19,468 

1 ' 58' 53' 9 76 

( R3GION Wis& BR~JJK-uP ) 

~ Glass if icati:m e>f ar ~a ~ 
( ( NOt av ail~bl-3 f:>r cul ti-) 
) ) vati:>n. ( 
( Forasts ( Land put to) Barr~n un-) 
) ) n:.:m-agricuJ. { cuJ. tivable ( 
( ( tural. usa. ) land. ) 
) ) ( ( 
( 4 ( 5 ) 6 ) 

17 ,as, 49 7 
31, 440 

1, 29 ,o76 

1,11,821 

10,163 

'74,263 

s,ooo 
24,290 

1,22,255 

22,86 '7 

3,97, 584 

1' 508 
1 '00' 1 '78 . 

·-·-·-·-· 

T:>tal :Jf 
c~lurm 4 4 
5 l 5. 

7 

22,60, 344 
40,9 48 

2,53,544 

~ Cultivable 
~ 
) 
( 

~ 
~ 
( 

arG a C:) 1 Ul!lU 
3 mmus 
C:>lur:m 7 • 

8 

51' 16,69_'7 
2,75,016 
'7,65,924 

~ 
~PJrcanta~ 
(:)f c:>lunn 
)8 t:> 3. 
( 
) 
( 
( 9 

68 

10 

69 

88 

75 

58 



Percentage of cropped area to culturable area. 

-----------------------------------------~---------------------
I 1 I I 

Sl. I Culturable 1 Cropped 1 Percentage of . 
area. 1 area. 1 Col.4 to Col.3. No. 1 

1 • Betul. 5, 5"4, 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 11,70,822 9,72,477 s3 

5. East 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 ~5 

11. Broach. 1 ,06, 620 86,752 82 

12. Sur at 6, 59' 396 5,60,592 85 

- -----------------------------------~--

Total 1 '07' 63' 102 90, 75,107 84.0. 
----- ----------------------------------

Compiled from Sub Basin Reports. 

• • • • • 
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PERCENTAGE OF CROPPED AREA TO CULTURABLE AREA. 

(REGIONWISE BREAKUP) 

-----,---------------,------------,---------,--------------
81. 

1 
RQgion. . 

1 
Culturabl9 

1 
Cropped 

1 
Percentage of 

Nc •. , 
1 

area. ,area. 1 Co~.4 to Col.3 
-----------2------------------------------------------------1---~~--------------~----~-------~--~------~------D-------
1. Old Madhya Pradesh 

(S.Nos.1,2,3,4,8) 45,59,321 35,99,721 78 

2. Old Madhya Bharat 
(S.No.9) 46,144 44,086 95 

3. Old Bombay (except 
Surat and Broach) 
(S.Nos.5,6,10) 51' 16, 697 45,72,2~9 89 

4. Aurangabad 2,75,016 2,, 11 '797 77 

5. Sur at and Broach 7,65,924 6,47,344 84 

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

--------------------- ----------~-------~------------------



A P P E N D I X 11D11 

NOTE I 

-:Minimum free. catchment above Ukai:-

(1.0) Areas available below the lowest weir sites upstream 

upto Ukai, wer.e planimetered from the plan.· 

{1 11-4M) Contained in the P.W.D. Bombey's Note, showing all 

probable sites after tope-sheet study. 

This was found to be 5407sq.miles i.e., say 'a' 

square miles. 

(2.0) Areas between last stor~es and last weirs upstream 

was planimetered from the above plan and was found to be 7}12 aq.miles 

say 1b1 Sq.miles. 

Run-off from this area would spill over the weirs in 

monsoon as there are no stor.ages. l>lonsoon run-off is over 9o% of 

the to~al run-off. While monsoon requirements would hardly be 4o% 

of utilisation. Further even during monsoon. especially during· 

September; October, several smaller tributaries would not give 

heavy requirements of irrig~tion in these two months. Hence 50% 

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

Ukai. 

Equivalent free catchment:-

a = 5403 sq.miles. 

b = 7312 sq.miles. 

T?tal catchment above Ukai 24,000 sq.miles allow a factor of 0.9 

to account for possible variation in run-off yielding ~haracteris-

tics of free chatchment. · Although average rainfall in free cat-

ohment zone would be about t~ same. 

Equi vale.nt free catchment 

= o.g ( a + ~) 
24000 

= 0.9 (5403 + 3656) 

0.9 X 9059 = . = 0.33 
24,,000 ==== 

Hence 33~~ run-pff would be freely avn.i'l13.ble. 

, 
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NOTE II 

REGENERATION 

~ Basic regener~tion assumed as 20%, Which is 

quite conservative. 

Utilisation from lowest works:-

( P.W.D, Note) 
Utilisation M.C.ft, 

H/26 Hatnur. 

W/27 Waghur. 

G/28 Girna. 

B/30 Bori 

Pzf 31 Panjhra. 
' 

By/32 Buray. 

Ar/36 Amravati. 

98,561 

5,706 

29,982 

5,220 

1,820 

1' 141 

~otal 1,57,390 

Toi18l utilis'3.tion 2,77,519 M.Cft. 
(P.W,D.Note) 

U~ilisation under para 2.0 above is 

1,57,390 . 60d 
2,77,519 ~.e., lo say. 

Minimum free regeneration available tor Ukai would 

be 0.6 of 20% i.e., 12%, while remaining a% would be a~ailable 

for.use and reuse for u/s commands • 

• • • • • • 



, 
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N 0 T E III. 

-· Calculation of Run-offs at Ukai :-

It has been assumed that upstre•lJil areas would exploit 

all available water and only balance would re lCh Ukai. Let utili-

sation upstream be u, yearly run-off Rand Monsoon run-off.~1 

( 1) Equivalent catchment avail able to 
upstream area. 66.6~ 

(2) Equivalent free catchment available 
to Ukai. 

(3) Re5eneration. 

l'laximum utilis'3.tion 
(if unrestricted) 

= 0.72 R. 

Water available ta upstream area. 8U 
= 100 

33.3'/o 

20"fo 

(available from 
regeneration). 

2R +-
3 

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

Water available to Ukai from catchments covered by upper sohemes:-

2R 8U ( ) 
= -3- + 1 00 - u 1 

Water available to Ukai from free catchment :-

R 
= 3 

+ 12U 
100 

(2) 

Total available to Ukai = (1) + (2) . 
= R-0.8U 
= R-4.8 (for U=6.0) (3) 

No water would be available from 2/3 rd intercepted C'3.tohment 

above when 0.72 R = or less than U 

i.e. when R=or less than 1.38 U 
= or less than 8.28 (U=6.0) 

Water avail'3.ble tQ Ukai would be only from free catchment and 

through regeneration = ..JL + 12U 
3 100 
R 12 

= 3 + 100 (0.?2 R) 

= 0.418 R (for R= or less than 8.28) (4). 
Runoff to Ukai in dry weather and monsoon. 

(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 60% utilis~tion 

60 . 
= 100 X 0.2 X 6 

= 0.72 per year. 



- .:bS-

Available in dry we:".ther 
2 = 0.72 X 3 

= 0.48 M.A.Ft. 

Total dry weather flow available to Ukai 

- 1 Rt-1 '. 6. 0 8 -3 X 100_ + •4 (5) 

Monsoon inflow {3) - (5). 

(b) Years in which R is equal to or less th~n 0.28 

Total yearly regeneration 
available. 

Available regener~tion in dry weather 

12 = "1'0'0o- u 
12 = 100 X 0.72 R 

.JL X 0.72 R 
= 100 

T&tal dry weather inflow 
1 6.6 R M 

=, 
3 

x 100 + Oo0576 R (6) 
I • 

MMsoon .inflow = (4) - {6) 

The tables are prepared oq the abl'ye b!'\sis.· Up ... 

stream areas cannot utilise 100% Wr).ter·that is available. Henea 

in leaner years, the availability to Ukai from upstre~ intercepted 

oatohment would increase depending a di.str1wtion of upstream 

quite conservative. 
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T A B L E N0.1. 

' MONSOON AND DRY WEA•.rHER RUN-OFl!,S AT UKAI. 

.0 TotA.l water ~ Dry we:::tther flow ~ Water availF1.ble 
Year. ~available· at including regene- . during 

Ukai. . 0 rntion. ~ mons~on. 

0 0 

1898 4.93 0.68 4.25 
1899 - -= ' 1900 5•96 o. 70 . 5o26 
1901 4.86 0.67 4-19 
1902 5.04 0.68 4.36 
1903 7-85 0.74 7.11 
1904 2.68 0.50 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 0.70 5-03' 
1909 5-34 0.69 4-65 
1910 12.9~ 0.84 11.71 
1911 1. 66 . 0-31 1. 35 
1912 2.82 0.53 2.29 
1913 7.90 o. 74 7.1. 
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 7.79. 
1949 18.11'5 O.C)6 17.21 
1950 3.37 0.64 2.73 
1951 2.60 0.49 2.11 
1952 1.76 . o. 33 1. 43 
1953 5.68 o. 70 4.98 
1954 12.96 0.84 12.12 

For ~fl.X'S with tot.al.._rttn-of'f greater than 8.28 M.a.ft. 

·Availability at Ukai = ( R- 4.8) •••••••• (1) 

Dry we lther infbw - -1... x 6•6 
'R,, + 0 48 (2) - 3 TOO ·'!Y!. • ••••• 

~~~~!~!!-~!!:;:!~--------=-J!2_:_(~2_------------------------~----· 
For yesrs with total run-off less ·than S.28 m.a.ft. 

Availability :::tt Ukni 

Dry. weath'er inflow 

M•nsoon infl~w 

= 0.416 R. 

1/ . 6.6 
= 3 X 100 

= ( 1) - (2) 

•••••••• 

••••••••••••• ( 1 ) 

X RM + 0~0576 R (2) 



1. 

(a) 

. (b) 

- ~~-

N 0 T E .IV 

Start with F.R.L. 345.00 

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

Mbnsoon requirements:-

-...,._----...,-'-""P.:::' ower br Irri
gation d/s M. 

a.ft, 

July. 0.25 

August. 0.259 

September. o. 301 

October. 0.311 

1.121 

U.L.B.C. 
M.A. 
Ft. 

0.024 

0.063 

0.085 

0.098 

0.27 
Add evapcr8.tion. 

·Total.. 

Dry we8.ther requirements. 

Total 
M,A,Ft. 

0.274 

0.322 

0.386 

0.409 

1. 391 
0.150 

1.541 

November. 0.304 0.079 0.383 
December. 0. 314 0. 082 O. 396 
January. 0.276 0.057 0.333 

February. 0. 250 0, 033 0~ 283 
M!lreh. 0,250 0.015 0.265 
April 0.250 0.015 0,2,5 
May 0. 250 0. 027 o. 277 
June. 0.250 0.036 0.286 

2.144 0.344 2.488 
Add evaporation. 0.4000 

'Total: 2.888 

(c) Dry weather inflew @.2fo of a good year·inflow 
Assume 0.22 

Add regenerntione.48 

0.70 

(d) If water level on 1st November is at R.L.345.00j 

the position •n 30th June would be as under:-

Live storage 

Add dry we~ther flow 
(c) above. 

Less withdrawal. 

5.75 

0.70 
6.450 
2.888 
3. 56 2 M. a.ft. 

Corresponding F.R.L. with gross capacity 3.562 + 1.15 i.e.,4.912 
is 329.00 

H = 345 + 329 - 155 
2 

= 337- 155 = 182 ft. 
With 90,000 K.W. @ 0.6 L.F. 
Q _ _54, 000 X 14.5 _ 

4 300 
. 

- 182 - , ousec. 

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

;l'ollowing firm pOfE'r would be possible.'-

Balanc~ on 1st July. 
Regeneration( remaining) 

Total ••• 

3.562. 

0.240 

:3.702 

Assume irrigation requirements for· first 3 m•n~hs 

are met with; thereafter irrig . .~.tion would be stopped except that 

which can b~ d~~e with power draft. 

Irrigation would fail in such years on U.L.B.C. 

1.54 X -t-- = 1.15 M.a.ft: 

Net available for power for 9 months = 3.702 

less = 1.150 

Less taka 
losses. 

F.R.L. (corresponding) = 312 

Average Head 291-155 = 136 ft. 
2.15 X 136 X 1o6 Power potential = 
2 X 270 X 14o5 

2.552 M.a.ft. 

0.400 
2.152 K .. a..ft. 

., 

= 36,000 K. \'I. continuous OR 
60,ooox.w.@ o.6 l.f. 

(f) Minimum inflow in next monsoon to tide over 

lean year. 

Balance at begining of monsoon. 

Less monsoon utilisation. 

Regeneration of fair weather. 
Maximum inflow neoessary. 

:3.20 
2.16 
1.04 M.a.f"i.• 

(g) Caloulations for Power in year 1952 - 53 vide Cyete No.IV 

As balance on 1st July 1952 was only 0.!4, no i:Prigation 

would be started unless the 1952 monsoon brings in substantiAl runoffs, 

Total water available 0,94 + 1. 45 + 0. 33 

Power 

= 2.72 M.a.ft. 

2. 72 X 136 X 106 
2 X 365 X 14,5 

= 35,000 K.W. 

Say at le'lSt 30 1 000 K.W. if water is released fer irrigl"ltion fer 

first one er twe months. 

2. Requirements of water with various starting oa.paoi ties 

on 1st November. Assume capacities 5.00, 4.00 and :3.00 M.a.ft. 

in beginning Of N•v~ber.. Monsoon requirements Will not be 
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be apprecia.ly affeoted as irrigation requirements aro m9re than 

po~er requirements. 

{a) Capacity 5~00 M.a.ft. on 1st November, 

correGponding R.D. 340 

3.00 utilisation in dry weather. 
deduct dry weather flow plus 
regener11tion. 0.,8 

2.3~ 
5.00- 2.3! 

Net utilisation 
. Balance capacity. 

= 2.68 M.a.ft. 

319.00 Corresponding R.L. 
Average head ;Jo - 155 =·175 

requirements on power= 183· 
175 

X 0,256 

= 0 .. 268 

Consequent requirement = 2.988 say 3.0 

(b) Cap'lcity 4.00 M'.a.ft. en 1st November 

Ctrresponding R.L. · 333 
Utilisation i~ dry weather 
deduct dry weather flow Plus 

3.10 assumed 

{.;-
re~neration .... 

Balance capacity 1.5. 
Corresponding R.L. . .303 

AV.pead . 333 .f.' 303 .,. 155 
... 2. ''· . 

=: 3H3 .,.. 155 ·=.163. ~-. . ' -
1 ' • • • ' - ' 

Requirement~. t>f. p~wer "" ~~g x O._~t3.E\:. · .. 

Excess, 

Less owing to smail' 
evaporation. 

;·1 

Total 3.05 say. 

Capacity1- 3.0 

R.L. 323.00 
Utilisation 

Dry weather flow 
and regenernta.on. 

Net. 
··· Balance · capacity. 

Corresponding·R.L. 

,· '\ 
0.288 

0~ 21' 

.,b.o5 

0.16 
"-- , .... 

· 3. 20 assumed. 

0,50 

2.70 

0.3 
279 

assume6. 

···} 

A 323 + 279 v. head 
2 - 155 = 301 - 155 = 14, ft. 

Requirements of power 0.~6 x ~~g = 0.32' 

Total excess. 0.39 
deduct due to less 
evaporation• 0.10' 

0.28 Net. 
, Sny 3:20 

·-....... 



( Balanca stJr' Dry waath.ar) Total) Utilisa- ( Balan(!() :m) Inflow of) ( . ·--: ) -Balaneds at) 
Pari)d ) age 1st No~. ( fl:lw_Pl~s. ( ~f ( ~ion dur.i 1st JUly ( mons:>:m ( Sum ) Usa· .. ~- ~an-d o~f~Oct( Ra!!larks .. 

(of pracaadlngi! .. Jig9n.~..atinn) (2)4(3)) mg dry (of succd~d) Plus R3ga) of. ( Nons:>-:>n)·of succae:d~ . 
) y a a:r • ( ( . ( wa at ha r. ) in g y a ar • ( n ~ r at i ::m • ( ( 6) 4( ? )) ' (. ·in g y a ar •' ( : < • -

----------~-------------~----- ... ·------..}----..;---~--=..-~--..:.-·-·-'----------... ~-------..:.-~-------~----·w·_..,..~~·---...;.·-·-·..;....;;;:_..:,_~,~- .... ~·--.-·--- .. ---
1 ) 2 ( 3 ( 4 ( 5 4 

) 6 ( 7 . ( 8 ) ' 9 :· ( .. 1 0 . ( t 1 

1898-1899 5. 75 
1899-1900 * 
1900-1901 3.72 
1901-1902 4.02 

r02-1903 4. 46 
903-1904 5. 75 
904-1905 4.24 
905-1906 2.93 

1906-1907 -5. '7 5 
~~ ,.,.,., .. "'t"\0 

-:3V r- 1':1VO 
~ .. ,., 

'::i<e I l 

908-1909 j:>(0 5.09 
909-1910 5. 75 
910-1911 5. 75 
911-1912 3. 51 
912-1913 1· 42. 
I 

·- t13-1914 5.62 
914-1915 5. 75 
915-1916 

. 916-1917 
. 1917-1918 5.75 

1918-1919 

0.68 

o. 70 
0.67 
0.68 
0.74 
o. 50 
0.64 
0.80 
,.. ""' U•'2:0 

o. 70 
0.69 
0.84 
0.31 
o. 53 

0.74 
0.73 
o. 76 
0.91 
0.81 
Nil 

6.43 

* 
4. 42 
4.69 
5.14 
6. 49 
4. ?4 
3.67 
6.35 
4.65 
5. 79 
6.44 
6. 59 
3.82 
1.9 5 

6.36 
6. 48 

6. 56 

IST CYCLd!-1898-1919 
2.89 3 .. 54 *' .. 

3.05 
3.05 
3.05 
2.89 
3.00 
3. 20 
2.89 

3.00 
2~89-. 
2.89:-
3.1'5-
1.95 

2.89 

1.-37 
1.64 
2.09 
3o60 
1.74 
0.47 
3.66 . 
.. ,c,-.. 
1 .uu 
2. 79 
3. 55 
3. 70 
0.67' 
o.o 
3.47 
3. 59 

3.67 
o .. o 

Nil 
5. 26· 

4.19 
4. 36' . 
7.11-
2.18 
2. 73 -
9 .. 70-
3.06. 
5.0:3 . 
4.6 5 
11. 71 
1. 35 .. 
2.29 
7.16 .. 

6.87 .· 
7.74-

15 .. 24. 
10.58 
Nil 
7. 79 

5. 56 
6.00 
9. 20 
5. 78 
4. 47 

10.17 
5. 71 
a a ... u.uv 
7. 44 

15.26 
5.0-5 
2.96 
7.16 

10.34 
11.33 

.. .i. . 

ll..; far p.ar.o.._.__ .. . _ ~.*E. ~f 3r p ar a 
· .... (-c) Ibt~ 4~ -. ·j(a) N:Jt3 4 

/ 1. 54 

1· 54 
' 1· 54 

·1. 54 
1. 54 
1. 54 
1· 54 
1. 54 .. ~.~~ 
I• -v~ 

1. 54 
1. 54 
1. 54 
1· 54 

~ 1· 54 

1. 54 
1· 54 

3 • ? 2 . , •• ~- 36 , OOOI0d. . ' 
0 c:J:Jtinmus vide 

-... 4.02 ONot3 4 Para. ' · 
·-: .. 4. 46 ~1(c) -· 
:·:" . 5. 7 5( spill)-· : ' .. -~ : 
. ·-t -·4. 24 . _:!) -.~- • 

· ~ • · 2. 9 3 1 
•1 ,. 

."~. 5.?5( spi1'1)--~ 
·' r '4. 1 7 ' • : ~ 

.. , . " r\0 
'r .-.,;J'. \I WI ' It' 

.. 
,) r -

I . . ·.i • l 5. 7 5( sp ill.r=· 
-,~ ~ .; 5. 7 5( spill}; · 
-~ ~ . 3. 51 ,. . . 
·::, 'f.42 '· "· r,. 

' ·'J-'
' -;- _,... 

. .. 0 

·1,. '. 5•62 381000K\'J'. c:Jnti' 
nu:Jus. 

:·~·~ ~-5. ?5( spill) ~-
-~" ' 5.? 5( spill) 
- 5. ?5( spill) 

5. ?·5( spill) 
pm~a 1(a) ::;f --N:Jta IV • 

5. 75( spill) 36000 KW 
C::>ntinUJUS 
vid3 N:>t3 4 
para 1(a) 

C::mtd ••• 2. 



C:mtd •• 2. 

IIND CYCLJ 1919-19 20-19 21. 

'-\ 
T~~.s can b;) tid~d :>var .in viaw of N.Jta IV Para 1(f) as Minimum run-off 

at Ukai muld b-3 o. 416 x 3.32 = 1. 4 m. a. ft. 

IIIRD CYCL3 19?4-1925-1926-1927. 

This r;nay ·b~ c:>mpar.3d with 1910-11-12-13. 
SXtra run-~ff availabl13 w:>uld ba (4.68 -t 8.38)-(4.36:;. 6.7)= 2.0 M.a.ft. 
Zxtr a availabla at Uka i . 2 .. 0 x o .. 416 = 0.83 M.a. ft. 
H.Jnca balan~a st:::>raga on 1xt N;JVambar 1923 W:JUld ba (balanca :::>n _1st N:>vambar,1912)4 0.83 -i.e. 

Wa athar t'l:>w: 
' . 

. / : ·. ; 

; j . 
. I 

--
= 

2.25 
o. 70 

2.9 5 with irr igati:>n supply st:::>pp~ d. 

.'Full pow.3r :::>f 54,000 K.W. can ba genaratad. 

---------

I 

.:t-



Parbd. 

. 1 

19 49-19 50 

-,g 50-19 51 
\ 
1951-1952 
I 

1952-1953 

1953-1954 

~ Balanc3 st::lr-l DrY w~athar 
( aga 1st N~v. ) infl~w 4 RG 
) ::>f pr~ c.aa ding( ~narati~n. 
( y~a:r. ) 
) ( 
( 2 ) 3 

5. '75 0.96 

5.01 0.64 

3.31 0.49 

0.92 0.33 

o.7o 

{ 4 ( ... - . .. ) . ) 7 ) ( 9 .. "). 10 ) 11 

ctQL.3 N0 1 IV • 
. . . · . 

6. 71 2.89 3.82 

5.65 . . 3~() :·! 

2.65 

! 3~-2'~0. 34 
.. 

3.8o Co94 
• · .. 2.86 - .. 

1.25 '1;.2·6 · .: 0~0 
. 

.• 
4.03 o.s:s · 

......... ______ _ 

2. 73' 6. 55. ' 'f; 54 

2.11 4. 76 • 1.45 

t .• 4l' 2.3,. l!e45 
, ... 

4.98 .. 4.98 .. 1.45 

·-. f"' 

12·12'·• ; ' 

5.01 

. 3.31 
. 
0.92 

3.33 

-. 

.. 
'30,000 K.W. 
c::>ntinu:ms vide 

· para 1( g) ::>f 
Tabl:l IV. 

5. 7 5 (Spill.) • 

. I 



:POWhR G.l!:N..t!.Ji.ATluN • ,. . 
AVAILABILiTY AND CO~TS .. ·. · 

1.0 ~availability of water. 

75fo availability of water has been 

assumed. as the design basis for irrigation and 
. · .. power. · 

• 
'··. I 

m.a.ft. 
Run off in 75% dry year ••• 

·· Upstream utilisation ••• 

· Bal~nce available 4?1 Ukai •• 

Water due to regeneration. 1. 20 

Carry over to ens•re power 
. in monsoon months. ••• 0.86 

withdrawals from U~L.BC 

Deduct evaporation. 

Balance. 

••• 

4.64 

0.5 

4 ~ 14 

Power 
6 

draft L_ 14 x_1Q = 
730, ' 

5,670 Cusecs. 

.t:.quivalent H 

.i?Q..w er available 

~,670 X 145 
14.5 

= 145 

= 56,700 
KW continuous. 

or say 90,000 KW @ 0.6 L.F. 

1.1. Height o;f Dam to enable above utilisation. 

Allow monsoon utilisation of 2 months. 

i;e. 5.24 
~- = 0.87 m.a.ft. · 

Deduct regeneration 0.20 

Net use 0.67 

(contd •••• 2) 



- JtJr.-

-2-

·B&lance to be stored • • • 3.18 - 0. 67 
= 2•51 

Add carry over: 

Total 

corresponding .J!'.R.,L. 

Co6t of Dam - 25.00 Crores. 

••• 

•••• 

••• 

0.86 

3.37 
1.15 dead 

storage 
4.52 

327.00 

1.2 .f.ower available in 95~ years with above storage. 

Total run .off / ..... 4. 28 M.a. ft • 

Available@ UKai from free catchment 1.43 

Add regensration •••• 

~arry over. • • er• 

.ivaport::..tion less 

6 
Power draft a.24 X 10 = 3068 ~USecs. 

730 
.Power available 

0.35 
1.78 

0~86 _ _..,__,. 

2.64 

0.40 
2.24 

2_068 x-HQ. 
14.5 29,600 KW continuous. 

or say 44,000 Kw @ 0. 6 L·F·. 

2.0 ·leservoi~ with F.R.L. 345.00 

2.1 .f.ower ·available· in 95% year.s. 

Additional carry over of 214 M.a.ft enables 

additional utilisation of about 1.5 M.a.ft4 

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

_available for power generatton. 
6 

Additional power draft = ~3 x 10 = 
930 1780 cusecs 

(contd ••• 3} 
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·Total power draft 5,670 + 1,780 = 7,450 Cusecs 

Power available =_IL450 x 160 = 82,000 KW conti-
14.5 nuous. 

or say 1 , 30, ooo ~w at 0. 6 L. F. 

2.2. Power available i·n 95% years is exatnined for 

all the years from 1891 to 1954, vide Table 2 

and works out' to 90,000 KW @ 0.6 L.F. 

3.0 Costs. 

3.1 Difference in costs of dams between F.R.L.S. 

345.00 and 327.00 = 1.0 0rqres. 

Additional capacity required to generate extra 

40,000 Kw in 75% years = 40,000 KW 

Additional cost of Civil works 
directly chaigcable to power = Rs. 0.8 crores, 

I 

Additional cost ~f Electrical 
Plant and @quipmdnt. = Rs. 1.1 crore. 

, 3.2. Additional working expenses:-

(i) Civil worKs R&.780 lakhs 

@ 5-25 % 
(ii) ~lectrical Plant and 

equipment Rs.110 la~hs 

= 

@ 8% = 

Rs. lakhs. 

40.8 

8.8 
' 

Total Rs.49.6 lakhs •. 

Cost per additional unit 
(46,000 KW. of 51rm power) 

= 49.6 X ·10 X 16 . 
46000 X 5256 

= 0.328 Anna 

3:3 ~rigual worKing expens~s. 

Power available in 75% years 

Cost of Dam chargeable to power Rs. 1438•00 lakhs. 
Cost of Direct Civil worKs. Rs._218.00 lakhs. 

Total cost,Civil worKs. Rs. 1756.00 laKhs. 

(contd ••• 4) 
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.~:.lectrical worKs · Rs.438.00 lakhs 

1756.00 X 5.25 + !28 X 8 
100 . 100 

= Rs.127.23 la~hs. 

Coh~ of energy g~neration 
. 5 = 127.23 X 16 X 10 

1, 30,000 X 5256 

= 0.298 Anna. 

.i?ower available in 75% years. 1.' 30' 000 KW 

.i?ower available in 20% Y·-ars_. 1,00,000 KW(av.) 

.i?ower available in 5% ~ years. 50,000 KW 
-

Average power available 1,20,000 KW @ 0.6 L.F. 

Average cost of generation= 0.298 x 1,~00 
1,20,000 

= 0.328 Anna which compares 
very favoura~ ly with the 
cost of thermal of genera
t ion 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 Irrigation:

Cost of Dam fot Irrigation alone 
_ (2.0 M.a.ft. live capacity) 

Add for Additional reliability to 
irrigation with Reservoir @ R.L• 
'345.00 

Total · 

4.2. f~· 
Unit I Dam:~nd appurtenant wor~s. 

' . . 

Unit II Main cahals and Branches. 

Unit III H.~.Installation. 

To tat 

Rs.crores. 

20.00 

2.00. 

22.00 

Rs. Lakhs. · 
3637.66 

1172•64 

't-346.47 

6156.77 
========== 



UN1T :t ---A.bM'rtACT 
(All figures in lacs) 

--~~--------------~---~------------------------- ... -----------:-------~ 
sub-head. Provision as Increase Increase Incr~ase F1nal 

per 1955 esti- made in · accapted now sugg- proyi-
mates. 1956 esti- by CW &PC ested. siOh 

rn&tes(App- (Applica- required. 
licable to ble w to 
Dam with Dam with 
FRL 345.0) ~~1 345.0) -_______ :., ___ :_ -- ---·--------~-----------------------------------------

r. 
A,.Preliminary. 

B. Land. 

c. worKs. 
.D-Regu lat.ors. 
G-Bridges. 

K-Bui ldi ngs. 
M-Planta1; ion 
a-Miscellaneous 

19.00 
418.08 

2255.53· 
60.00 
25.00 

95.24 
1.00 

71.93 

R-Communication. - 57.51 

P-Maintenanc~. 25.85 

~-~pecial T & P. 

7-Doss on Stock. 

75.00 

10.00 

8•Unforeseen items.10.00 
Total 1-Worli:s 3124.20 

II 
(a>:.~.:. stab li shrne nt. 175.90 

(b)L~ave & Pension-
. ary charges. 18.47 
III. 
Tools & Pl~nt. 31.2~ 

Deduct H/R·on capi-
tal account (-)19•31 

Total Dirt:Jct 
Charges. 3330.44 

indirect charges. 
Capi tali::;ation 

of land 5% of 20.90 
B-Land. 
Audit & Accounts 

charges. 31.24 
Total .Direct & In
direct charges 3382.58 

6.25 

... 

10.00 

51 • 1.5 

.... 

15.00 

5.00 

5.40 

69.00 

6.25' 155.55 

.. .. 

- 29.00 
22.50 440.58(detail~ 

attached) 
99.62 2406.30 

60.00 
25.00 

110.24 
. 1 .oo 

107.43 

11.00 73.97 
28.13 

15'0.25 

10.00 

10.00 
165. 90 3451 •. 90 

20.55 

(;..) 21.60 

3681.11 

22.03 

Las~ credtt on disposal of 
~peciul Tools & Plant. 

34.52 

_3737.66_ 

_100.00 

3637.66 Net Total. 
~ • .. 

---------



' 

U1UT li 
Abstract •. 

----------------------------- ---
.;;;uo-he;ad. Erovisio~ Increase 

as p t.r · accepted 
195S esti- by the 
mates. CW & PC. 

---------------~----- --- ---------
A-Preliminary 6.58' 
B-Land. 32.52 

D-Regu later. 13.62 

.!!.- .b1a lls. 1.94 

F-Cross Drainage 303.68 
wor lis·. 

G.Briag~s. 49.84 

H • .c.scape 1.41 

K-Buildings. 46 ._37 3.00 

L-.r:arthworK. 361.70 

1'1-Plantation. 1.08 -
0-Miscellaneous. 17. 1.5 0.50 

E-Haintenance. 8.0 3 

3- Dist:t:_ibuta.ric~ & 
Minors. 162.58 

ff-Drainage & ~ro-
tec'tive worKs. 3.59 .. 

5-Water courses. 1.92 

6-Special T a E. 7.50 

7-Losses on stocte.2.00 
8-Unforeseen. 20.00 

Total !WorKs. 1041.42 3· 50, 

l!.stab lishmo:..,nt 9% 90.80 

Leave & Pension-
ary charges. 9.54 
Tools &: Plant. 15.62 

H/R ori Capital · (""' 8.87 (-) 
account. 

TotaL Direct 
ch~rges. 1148.51 

!.rtdirect Charg~ 
abatement of land 

revenue. 1.63 
Audit Accounts 10.41 - charges. 
Total direct & in-
dirt:ct charges. 1160.55 

Increase 
now sugge
sted. 

Final 
provision 
required. 

• 

·- ---- -----------------------
6.58 

32.52 

0.14 13.76 

0.02 1.96 

- 3.04 306.72 

0.50 50.34 

0.01 1.42 

49.37 

361.70 

1.08 

17.65 

. 0.08 8.11 

162.58 

3·50 
1-92 

3.5 11 • oo-

2.00 
20.00 

7.29 1052~21 

0.97 91.77 

o.-10 9.64 
0.1.6 15.78 

0~04 (-) 8' 91 

. 
11.98 1160.49 

... 1.63 

0.11 10.52 

12.09 1172.64 
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U!~IT III ----
A B .:> T R A C T. 

-----------------------------------------------~------------------
>Jub-heads. rrovision as 'Increase Further in-

~er 1955 a~ready crease now 
~stirnates: rccornrnen- suggested. 

de d. 

Final prov'i
sion·required. 

--------------~--------~-------------------~~-----~~~------------

Civil worKs 

P-.J?roduction. 

T-Transrn~ssion 

313.75 

626.30 

589.77 .... _____ _ 

1529.82 
-------

4.95 

(-) 188,30 

---------
(-) 183.35 

-318.70 

438.00 

589.77 

---------
1346.47 

---------



As per 195 5 estimate. 

I ncr ease accepted by CW & PC. 

(a) 

(b) 

27,000 Acres uncultivate~ 
area @ Rs.200/-

40,000 acres cultivated 
area @ 450/-

2.(a)6,400 Kutcha House 
@ .t{S, 200/-

(b)9JO pucca Houses @ 
· RsJ500/-

3·(a)7 Nos other puolic 
buildings - Kutcha@ 
Rs.500/-

(b)14 Nos' other public 
build~ngs - pucca 
@ Rs. 3000/-

4.(a)26b Nos. wells Kutcha 
@ B.s .100/-

(b)140 Nos wells pucca 
I{JJ Rs •. 1500/-

5.· 6000 Nos. ~'ruit bearing 
tr;;,t;s @ Rs.20/-

6• Item 1\oad tanKs etc. 
··, 
74- 1000 acres compensation 

for colony area inciuding 
houses etc.,@ Hs~200/-

s, 860 acres land required 
for Darn etc. @ Rs.200/-

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

10• 200 acres - Road quarries 
etc., @ Rs.200/-

11. 48,000 ~eopl~ (12,000 
farniliGs)' cost of rehabili
tation@ B.s. 500/- per family 
of four rnE~rnb t:r s. 

c.o. 

19.0 lakhs. 

10.0 laKhs. 

29.0 laKhs 

54,00,000 

12,80,000 

13,50,000 

3,500 

42,000 

26,000 

2,10,000 

1,20,000 

7,50,000 

2;00,000 

1,72,000 

46,000 

40,000 

60,00,000 

3,36,39,500 



12. 

14. 

15. 

1 6. 

17. 

-so-
-2..; 

B.¥. 3,36,39,500 

,. 
cost of bound&ry stones 
etc.,@ 3~ on item i,7 to 10 

Compulsory acquisi t':Lo·n 
@ 15fo on item 1 to 10 

Interest charges @.4% for 2 years 
on item 1 to 10 and 13 

Clearin5 reservoir area L.s. 

Transport of displaced families. 

tstaolishment contingencies etc. 
@ 3-2-% 

25.,42_,834 

5,00,0.00 

10,00,000 

14,89,881 

Total 4,40,57,880 440,57,880 i 

C. wO.nA.:l. -.--
(i) Cl~aring site and diversion 

rof:.ds as p!:ir 1955 estimates , 

(ii) .l!'arth Dam as per 1955 estimate. 7,44;63,000 

Ipcreased cost of earthwork 
.accepted by c.w. & P.c. · · . , ;: 
5,34,000 Units @ Rs.5/- p0r unit. 26 170,000 

5% Contingenci.;s thereon. 1~33,500 

26,50,000 

~28;03,500 772,86,500 

(iii)Concrete Dam. As per 1955 Est. 

Increase already accepted 
by CW &: PC. 

14' 8.420000 

(a) '3iui ce. & emergency gates 
. 3776 ~ft. _e1 Rs.200/- per sft. 7,55,200 

(b) Cr~~t· Gates . 
48;195 sft. @ .Rs.)O/-per sft~ 14~45t850 

(c) Contingencies @ 5% 
on (a) +(b) i,10t500 

lriorease now suggt.::Jsted 
(a) Increased cost of cement 

5,69,0JO'units@ Rs.15/
per unit• 

(b) Contingencies at 5% on(a) 4,26,750 
159,6,93,300 

c.o. 
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~xtra now sugoested 

(iv) Illumination of Dam, 
galleries etc. 

Total 

Say. 

1\.• BlJlLJJl.NG.:i. 

As provided in 1955 £Btimate 

~xtra accepted oy CW & PC. 

0 • 1'1I .:> C.l.'. !JJJhl~..ii;UU S. 

AS provided in 1955 estimate 

.l!.xtra accepted by CW & PC. 

Initial equipmtJnt for 
water supply e:ti laying 

1596,93;300 

10,00,000 

Rs.2496,29,800 

Rs.2406,30,000 
============== 

95.24 laKhs 

15.00 laKhs 

110.24 laKhs. 

71,92~500 

5,00,000 

of pipe lines etc. · 2,00,000 
·' 

.Printing of Pumpnlets etc. 1,00,000 

Maintenance of law·ns and gardens. 50,000 

. .!!.lectrical distrlb~tion 
system, street lightihg 
etc. including maintenance. 5,00,000 

Increase in provis~on for 
R/m of Hospitals. 3,00,000 

Increase for designs. 19,00,000 

R. COHMUNICATION~~ 

Erovision as per 1955 est~ 

~xtra accepted by CW & PC. 

.l:!:xtra now sugc;est.ed. 

57,57,000 

5,40,000 

11 ,oo.,ooo 
---·---
73, 91",000 

_..__,_ 

( Cont d.· ••• 4) 
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..::~g_.c.GIAL T <t .P. · 

.Provision as p&t 1955 
estimates. 

Increase made in 1956 · 
estim&tes 

.I!'urther increase accepted 
b;)F the CW & PC. 

75.00 laKhs. 

. 6.25 lal!hs. 

69.00 lal!hs. 

150.25 lal!hs 



- s~-

UNIT II. 

JJ. li_.c. GU LATO ~. 

Add for increased cost 
of· cement and steel. 

.1!·· Falls.-
1% Extra. 

F. Cross Drainages. 

G. Bridges. 

H • .~tscapes. 

· .c:xtra accepted by 
CW &: PC. 

ol Miscellaneous. 
~xtra adcepted by 
CW &: .PC. 

Spt.. ci §.L~LL~ 
~xtra now sug.5ested. · 

13.62 

0.14 
13.76 

1.94 
0~02 
1.96 

30?.68 
;2o04 

306 0 72 

49.84 
_Q_~Q_ 
50.34 

' ---
1 .41 
0.01 

1. 42 

_L_OO 
_49: 37 laKhs. 

17.1-5 

0•50 
1).65 iaktts~ 

7.5 laKhs o 

3o5 laKhs. 
11.0 lakhs. 
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U1dT-III 

E;Eroduction - Civil works. 

C-WorKs. 

Increuse toW&rds 
increased cost of steel 
&nd cement(now recommended) 

K. Buildings.· 

.Jixtra now su155ested. 

-~00 
. 262.42 laKhs. 

c:9,_ 45 

0.50 

:::9.95 lakhs. 



HY_]RO ELEQTRIQ_fhSTALLATIO~ 

;E_.Prodtiction 

Rs. in lakhs. 
A. Preliminary works 

Covered 
B._ Land 

I 
under Unit I. 

c. Works. t 
1. 'Telephone, Lights and 

Power system 
illumit'1ation of power.;. 
house &· switch yard and 
telephone system etc. 

2. Power House equipment 

a. Main Generatit'1g Units 
it'1cluding all associated 
auxiliary equipment 4 
units each Qf 40,000 KW . 
( 160,000 KW)@ Rs. 125/- per KW 

b. Power Station auxiliary 
electrical equipment 
comprising station trans
formers, L.T.Wwitchgear, 
11 KV Switchgear, D. C. 
equi:pmet'1t, ;E>ower at'1d 
Control cables etc. 

c. Othar auxiliary equipment 
comprising Power House 
Crane, conduit work 
cable racks af!d trays, · 
cooling wattar supply, 
lubricating and Generator 
oil storage and :piping 
earthif!g conf!ectiofls, @ 
20% o~ items a & b above~ 

d. Erection & Commissio~ing 
@ 10% on a, b&c above. 

6.0 

200.0 

.. 

24.0 

44.8 

26.88 
----------Total 

3. Step-up Sub Station 
. equipment. 

(a) Main equipment 
·comprising 

< i) 4- 11 I 1 32 k v 
45,000 KVA trat'1sformers 
@ Rs. 12/- :per KVA 

Cont' d ••••• 2/ 
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• 
( ii) 9-KV braaker equipment 

with isolators, structures 
etc. @ ~ •. 2.0 lakhs each. 18.0 

( iii)4-132 KV lightning 
arrdstors at Rs.10,000 ~ach 0.4 

(b) 

/ . 

Auxiliary equipment 
including conduit work, 
cable; tunnels,racks,trays 
coCbling water supply, -
insulating·oilstorage and 

·piping foundation works, 
earthing connections, 
railings etc. -® 20% of 
(a) above. . 8.0 

(c)· Erection SJ.l'ld commission;itJg 
@ 10% on ta) & (b) above. 4. 8 

K.:;.Buildings - covered 
ip Unit No. III -------> Total 

Ad'd 5% contingoncie s. 

354.48 

17.72 
-------

Total of C. Works 372.20 
• ======== 

O.Miscellaneous works 
including general water su~ply 
system comprassod air · 
system, .ail' conditioning, 
free lightning equipment, 
station grounding· system., 
t8sting arrangements for 
units, temporar,y electrical 
works, charges for procur~
ment of equipment etc. @ 
7. 5% on c. Works. · 27.91 

- -
P~Maint0t'Elt)CO during co\'lst-
ruction @ 1% on Works. 3. 72 

?.:;.Issues on Stock@ 0.25% 
on C-Works. ·. 
8-Unforeseen: items. 0 '~ 

Total for I Works 404: 
I =====~= 

!I Establishment. 

a. 6% on I Works. 24. 29 

b. Le~ve & Pensionary charges ® 
21% of 50% on Establishment 2. 55 

III Tools & Plant @ 1% 
on I Works. ' · 4.05 

Nil. IV Suspense 
V Deduct R/h on Cnpit~l Acco~fflnt 

t- 0 • .2Q. 
Direct Charges .15 

======== 

• 

Cant' d. 
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B/F 435. 15 

;Q,!!:ect ChnE;g£§:.. 

( i) Capito.lisntion of 
nbatument on Land 
Rove11Ue. nil 

( ii)Audit & ll.ccoul"t Charges 
.@ o. 5% om I. Works. 2. 02 --------

Totnl Direct & 
Indirect charges. 4 37. 17 Lnkhs. 

======== 

• 
• • • • • • • 
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(.i) SHOV~ 

Pr9duction of ·.3! @O"d. Shovol = 109 CFC/Hr. ( CP. 103 of 
R&C Roport) 

With 65% Oporqtit'l:g e fficiuncy = oper'1ting time 50 mit'l/'lr 
ndd 85~· compqctiot'l f::\ctor. -

Hourly output= 109 x 0.65 x :SQ x 0.85 =50.1tl CFC 
bO . 

Say •••••••• 5 Ut1its. 

Hourly cost of shovel e Rs. 89(P. 238 of R&C Report) 
~1 - . 
-~ = ~.17.8 per 1000 Cft ••••• (i) • 

•• Unit cost = 

.(_iilTRACTOR..J20ZER 

Hourly cost of 1.30 H.P·. Trr.J.ctor DozGr = Ro...32.0(P.238 
of R&C Rupor·:;) 

~llowing 1 Dozer for 4 shovdla, 

Unit cost for Dozer= i x 32.0 = Rs. 8~0 

Hourly ~utp~t 5 units 
\. 

• 6 
•• Cost 'of Dozer pur u-nit of· Eo· 'H • = Ro.~ = 1.6 ••••• (ii 

. 
( ii!,LTRA17SPQ.RT VEHICLES. 

Bottom Dumpers = Capacity 17/22 Cyds. 

Operating time Fixed-time 1.5 mit'ls~(P. 119) 
Loading time 6•0 mins • 

• 
Round Haul ""' 2 miles. 
@ '15 M.P. H. 8. 0 min.s. 

Total per trip ••• 12. 5 mit'la. 

Production par trip 

Production per hour 

Compqction facto~. 
• 

= 20 cyds. loose. 

= 96 cyds. 

= 0.63 

• , Compact bnnk = 96xO. 63 = 60. 5 Cyd,s. = 1630 gft. 

With operntit'lg effici0ncy 65% ar·d opGration period 
of 50 min7hr. : 

NGt hourly output = 1630 x o. 65 x .50 = 890 Cft. . oo 
Hourly cost o£ Dumpers = Rs. 47/-. 
• 47X1 

• _. Coot pi:lr Unit = 178'g- = Ra. 5.3/- per 1000 Cft. • ••• ( ii 

Co n t ' d , , , , , , 2/ 
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• 
(~Y2__M~hlli~~JJI~ G:1.~TElQ~ G. E!.Q:.. ... 

ShJ.Q!l.=Jont Roller.=.. 

AvSr:J.go nu tpu t 1x2 = 50 OFO/Hr. 
• • • 

• ~ Production of ·1X4 = 100 OFO/Hr. (Borrow Pit)• 

Hourly rc:ta of. 1 tractor and 1 x 4 S. :&". R. = Rs. 35/- per h:i 
• ..12ll . 

.;. • Unit Cost 10 = Rs. 3~ 5 

Unit cost for Sheep-foot 
Add for levellif'lg @ 25% 
Wataring .. 
Dras.sing" 

roller = Rs. 3. 5 
= Rs.0.9 
= Rs.2.5 = Rs.2.5 

per 1000 Oft. 
-do-
-do-
-do-

Total for levt:lling etc. =Rs:--9:-4 -do- •••• ( iv) 

Total of 

For the 

(i) to (iv) above •• ,. = Rs.81.8 per 1000 Oft. 
· S?Y Rs. 82/- per 1000 Oft, 

f'3.ct thA.t af'l extra rate of Rs ... 15/- per 1000 

Oft. hB.o beef'l pr0 v:Lded for the ·eqrthwork if'l the River portion 

for 100 Mcft. whicb B.dds about Rs. 3/- per 10po eft, the ovdralJ 

estime.t0d rat.J of .;;~rthwork b..;comes .Rs. 77/ ... j per 1000, cf:l. 
. . " 

Tha ihcr~~Ge nf Rs. 5/- per 1000 eft. in br:mk work will 

incraA.se tha ~oot of e2.rthen dsm by about Rs. -30 lakhs. 

LE8!L£:OR E.£illTJWOg[ 

Tot~l earthwork quantity. 

jznpervions - :Jam & DykeG. 
Semi-pervious - Dam & Dykes. 

Total 

LEAD FOR Ilv.IPE: iVIOU:J SOIL 
I ~--o:=---·~-

To.ta1 qu·1nti ty •. 
Taking t~1e de)th as. 20 ft~ 
Average ''lrua qf earth-base = 
With A. length of 10;000 ft~ 

0 . . 

•• AvQr·:tge width of B,Pit 

Width of half -do-
Allowing clearance from toe 

Half the dam ,.lidth. 
To·~ A.l 1 ead. 

334. 2 Mcft ~ 
_tl~ Me ft ~ 

· 534i'O Mcft~· 

334. 2 Mcft. 

16~ 7 M, sft. 

= j6~ ~x§Q.~ = 
10' 00 ~ 
835 ft. 

-= 600 ft. 

. - 4 50 ft. 
= 1885 ft. 

1670 ft. 

• 

Inclusive of lifts & turns ate. 
The aver :~ge lead for impervious soil = .J.a.22.~ 

.§.[_MI-P ~ou .§__§.QJ;~-
on. P.n av ~rag~J this lead may b a takef'l as 1-i miles ... 

Qur:tnt i ty = 200 Me ft • 
Say 8000' 

• 
• • Lead for t·1a purpose of working tho earthwork rate 

~Lx ':l.t)OO + 200 x 800_0 = 4900 ft .• Say 1 mila. --"-:-;3r-

I e. I e e 



1· 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

2. 

3. 

-

. . 

Br<>nkg,£ of_Q;y£r-:ll·l 

Mr>,GS Oon£,!ote 1 :'): 6 

cot'1crclte rn.ta ir1 Ukn.i .D3m 
I -----coot £8c 100 Oft. 

. .ul' ~.s!ili 

Oo~rse Aggregate. 

Fine 
. 

~\ggr0gn to. 

Oemet1t. 

Wntar. 

Bntching,mixing & lnying. 

·Othar I t"Jms. 

Workshop ch,;.r gi3 s. 

Form work. 
Total 

Ric!!£Lc~n~l3te in f~ce.s( 1!,2: 4 2. 

Rs. 32.78 

!Is. 13· 74 

fls. 87.29 

Rs. -·- ·-3,00 
• 

Rs. 40.75 

Rs. . 7-.00 

' Rs. 1· 50 
.. 

1!4._10~~ 
Rs. 197>• 
=::=~~===== 

Extra comeht :!:: 17 .o -12.65 bqgs = '4• 35 cwta•- <1t Rs.1]8 
per tol'l • 

• : ·. h : 

= Rs.. 30.02 . 
- ==~~ 

Thoraforo- r~ta for 1:2:4 concratG= Rs. 2Z(5.v8 
. - =::. <r=== '' 

Oombit1ed n.Y.£rn.ga ro.td for CQ.!!~te !!1...Do.m~ 

The rich concretu will ba about 10~ 

Therefore. ovarnll nv.:Jrago rate = 0.1(226.08) 0~9( 196.o6; 
= 22~6 + 176~4 = fls.199/-

· .. 

46 The fl:::J.t'lk dam co.n be in lll'J.Sonry nt 8.rl av.ar..,_gci rqte, 
of Rs. 140/- per 100 Oft. "'nd the quariili ty -is nbout 20~. 

5. Ov~r'J.ll rqto for cot'lcreto in ~~in dam nt'ld mnsol'lry il'l 
flo.nk dam: 

o.80(199.oj ~20(140) = 159~20 + 28 b Rs. 187~20 
Add 15% for contractor 1s· burdan & profit= Rs.28.05 

Overr:.ll rate for complete i tam on Ctlt"tro.ct=!ls· 215. 25 
r • . • •' . I· - . . , 

6. Rate provitiod it'l. tho ostimata. . =·· Rs. 200/~ 

In.crastse •• • •••••• Say ••••••••••• Rs. 15/~ per. Ut'lit. 
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§~Qrti~SQlculation for the break-up of 
J QVGrall concrclte rate ~n 

------m:ai Dam 

lVIass Concrete. Unit. 

1. C~ars~~egate~ 
1. 1 Quarry~ng · 100 eft. 

1.1:A·Rcmoval of 
Oyerburder II 

1.2 Transport to 
Crusher 2 miles 100 

' 
1. 3. Crushirg1 procassil:1g 

·and corveyance to 
stock pile. ' n 

1.4.Tr~rsport from 
Stock piles to 
Batching Plant 

2. · SAND. 
~~Quarrying CFC 

2.2 Trqnsport to stock 
lead 2 miles II 

2. 3 Washing. 

2.4 Transport from 
stockpile to 
hatching plant 

II 

II 

II· 

Total 

Qty. 

0.94 9. 61. 9.03 (ROC. 282) 

II 0.961, 0.90 -do-

0.94 6.3 5. 90 -do-

0.94 12.5 11.75 -do-

P.94 5.53 ~ -do-
for c. aggregate. 3 . 

0.47r 10.0 4. 70 ( R. C. C. ) 

0.47 6.7 3. 15 

0.47 7.0 3.29 
' 

0.47 5.53·_ 2.60 

Tot~l for.sand. 13.74 

3. CEIIIENT -
3. 1 Up to b<=>,tching Flant 

as par analysis. 1. 0 Cwt. 12.65 Cwt. 138l~. 87.29(rate·as 
per ton. ' · per anelysj 

4. Water. L. s. 3.00 3.00 ).oo(H.K.D) 
'5. Admixture. 

6. Batching,:Mixing 
~.!:a~ in~ 

6. 1 ::Batching and . (Maithon 
mixing. OFC 1·· 0 "5.19 5.19R. C.F.282). -

6.2 Flacing including 
trarsport from -
Batching Flant in-
eluding vibrating CFC 1· o. 23. 56 23.56 ( RCC-282) 

' 
6. 3 Clean~ng ~lur:rr .. 

Curring and fi!"ishing 

Cont 'd •••• , 2/ 
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(a) Cement for 
slurry~ CWT 

-

(b) Sand blasting 
and cleaning 
with sati.d and 
water. 

(c) ·.Compressed· air 
for hatching & 
other sundries. CFC 

7. OTHER IT~IS 

7. 1· Precooling 
Plant and 
expenses. CFC 

8. Workshop charges CFC 

9: Fo~m work CFQ 

. 
Analysis of the rate of Cement!.. 

11·1 Bulk cemot1t at Sonegadh 

11.2 Sales Tax@ Y/-/9 per~. 

11.3 Re.il freight Sot1egadh to 
Dam Site - 6 miles @ 
0.4 anna per ton mile 

(P.158R.C.C) 

· Depreciation of ·silos 

1. 0 

Total 

L. S. 

•••••• 

110/- 5. 50 

5. 50 (H.K.D) 

-L. s. 1.00(RCC P-
i t.am 6. 4o. 7'5' 283) 

L. s. 7. 0( Vai tariJa & 
III Simif'lqr 

Srinagar P. 192) 

L. S. 1. 50(RCC-P-283) 

L. S. 10. bo(Hirakud) 

~. 117. 50*Per·ton. 
Standard rate 

~. 3. 94 in bags 102 
less for bags 
15. . 

Rs.2~m.o4 
Rs. 2.00 

Depreciation of cement handling Plan.tl?t. 8.00 

W~rking o~ ceme!'t handling plant~ 

Unfo resean expet:'.di ture. 

Total per ton. 

~- 2. 50 

=====::~ 
~. 138. 34 
======== 

Say Rs. 138/- per ton. 
======================= 


