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INTRODUCTIOK 

I, the Chairman of the Public Accounts Committee. as autho-
rised by the Committee, do present on their behalf this Twenty-
Pifth Report on Paragraph 40 of the Report of U1e Comptroller 
and Aud.itor General of India for the year 1977-'78, Union Govem-
ment (Civil) on 8alal Hydro-Electric Project (Ministry of 
Energy). 

2. The Report of the Comptroller and Auditor General of India 
for the year 19'7T.'N, Union Government tCivU) was laid on the 
Table of the House on 9 may, 1979. The Committee (1979-80) 
examined the above paragraph (reproduced in Appendix I) at 
their sittings held on 17 and 18 August, 1979. The Public Ac-
counts Committee (1980-81) further exammed the paragraph at 
their sitting held on 27 October, 19'BO. The Committee considered 
and finalised. this Report at their sitting held on 24 February, 
1981. Minutes of the sittings form Part II· of the Report. 

3. Inadequacy of investigations at the pre-construction stage was 
in the main responsible for the "geological surprises" that were 
encountered during the execution of the Salal Project resulting in 
heavy over-runs of time as well as cost. The project is now esti-
mated to involve a total outlay of as much as Rs. 350 crores at 
current prices, as against the. original estimate of Rs. 55 crores. 
The Project Report of 1968 had visualised commissioning of the 
three units by June 1975, June 1976 and June 1979 respectively. 
The Project is still far from complete and the first 'Unit is expected 
to be ready only by March, 1987. 

4. For reference facility and convenience, the observations 
and recommendations of the Committee have been printed in 
thick type in the body of the Report, and have also been reproduced 
in a consolidated form in Appendix II to the :Report. 

5. The Committee place on record their appreciation of the 
commendable work done by the Public Accounts Committee 
(1979-'80) in taking evidence and obtaining information for this 
report. 

*Not printed. (One cycle,styled C(,py laid (,I) tne ~  oftllc HuUftf'-al,d ~-~ -
placedi n ParEament:Lil:rary). 
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6. The Committee also place on record their appreciation of 
the assistance rendered to them in the matter by.the oflice of 
the Comptroller and Auditor General 'of India. 

7. The Committee' would also like to express their thanks to the 
, officers of the Ministry of Energy for the cooperation extended 
by them in giving information to the Committee. 

'NEW DELwj 
MaTch 3, 1981 
Phalguna 12, 1902 (8). 

CHANDRAJIT YADAV, 

CMinn4ft, 
Public Accou.nts Committee. 



REPORT 
.l 

INTRODUCTORY 

1.1. Saial Hydro-electric Project is a run-of-the river scheme 
(i.e., without. storage. reservoir)  located at the Dhyangarh loop of 
river Chenab near Reasi about 100 Kms. from Jammu. This pro-
ject was originally taken up and approved. as a State project on 
the basis of a project report prepared in 1968 which indicated Ute 
estimate eost.as aTound RB. 55 crQJ'eS. . In August 1970, the project 
was taken O;,ver .by ~  ~  of India for execution as a 
Central project. The project has been placed under the cl.large of 
National Hydro-electric Power Corporation Ltd., on "agency basis" 
w.e.'!. 15 May, 1978. 

1.2. The project as approved by the Planning Commission in 
1970 envisaged an installed capacity of 270 MW (3x9.0 MW) in the 
first stage with an ultimate capacity of 540 M.W (Gx90 MW) in 
June 1971 the seopeof the Project was enhanced by increasing the 
installed capacity of the project from 270 MW to 345 MW (i.e. 
3x115 MW) in Stage I and 690 MW in Stage II by increasing the 
head for the turbines from 81m. to 93m. by depressing the location 
of the Power House below the river bed level and constructing a 
tail race tunnel to discharge water into the river at the next loop 
downstream. Exploitation of this additional head necessitated 
shifting of the Power House from its original location at the toe 
of the dam on the left bank to the right bank of the Southern limb 
of the Dhyangarh loop. The Project estimate was accordingly 
revised in March 1974 to RB. 112.98 crores. None of the major 
works had been by then put to' tender and., as such, the costs were 
tentative. The Ministry of Energy did not approve the revised 
estimate in 1974 and desired in March 1976 that the estimate should 
be revised on the basis of the latest indication of prices and rates. 
The estimate was further revised in September, 1976 to Rs. 222.15 
crores and these revised estimates were approved by the Govern-
ment in May, 1978. (As per latest estimates, the cost C1f the Pro-
ject is likely to go up fUrther to Rs. 350 crores at current pricea). 
The Project, which was initially expected. to be completed by June 
1979 is now likely to be commissi&ned in 1987. 
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.Reaao", fOT the increaae in cOlt 

1.3. At the instance of the Committee, the Ministry have fur-
Dished the break-up of the increue in the Project cost of Rs. 167.00 
crores (RI. 222.150-55.15 crores) as under: 

(RI. i  • 
A. ~ 11.-,. ~  ill (1.11 

E.clation in labour and material COlt 76.07 

B. 0Wr FIIe"'s 

.1. Due to ~ illlCOpe of pPWer SC..!le,!&tion (i.e. incre&IC in power 
,eneratioa t'1'OIII 270 MW to 345 MW). •  •  • •• 115.93 

•. Incto&le due to ~ in designs and quantities as Per construction drawillls 33.&, 

J. IDCrefIIC due to ·iJulr ..... ia leJlflh of traumisaiQn lint's (lcllIth increaled 
from 146 to 460 ~  This was necellitated to COnnect the power Itation 
to tIw ~  Grid .  •  •  •  •  •  • •• ..81 

4. NOll-provision and inadequate provisions • 
5. ~ Que to mcreaae ill cPtt of Direction anel Administration dUe to in-
ereae in variotJI sub-heads of works and dut'! to execution of Rockfill dam 

14·06 

departmentally . 111.50 

TOTAL. 90.93 

GRAND TOTAL (A+B). 167.00 

Cost increa, due to changes in duigns and quantitie, 

1.4. It would be seen  from the abOve table that aut .of the overall 
increase in cost of the order of Rs. 167 crores, Rs. 33.63 crores are 
"due to chanee in designs and quantities as per construction 
drawings". In a note furnished to the Committee, the Ministry 
llave indicated the following main changes in· designs and quan-
tities as responsible for this increase in cost. 

Powe-r Houae 
1.5. The original project report and estimates of 1968 envisaged 

an installed capacity of 270 MV{ (3x90 MWs). In 1971, it was 
decided to increase the scope of power generation to 345 MW s 
(3x115 MWS) by utilising the additional natural drop available in 
the loop of the Chenab river just downstream of Dhyangarh 
loop, thereby necessitating depressing of the Power House by 
about 10.8 metre. to gain the additional head. Consequent on this 
decision which involved the shifting of the Power HOUle from the 
left bank to the right bank of the river, the designs and quantities 
of the Power Hou.e and the penstocks changed and the following 
worka were necesaitated: 

(a) Tailrace Tunnel. 
(b) Coffer dam. for l2onstruction of Penstocks. 

--. (e') High concrete protection-cum--retaining wall around the 
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power house. 

(d) Cuttins back and stabilising of the hill behind the 
~  House: and 

(e) Part provision for necessary works in the Tailrace tun-
nel and Penstocks for the second stage works of the 
project. 

Diversion Tunnel 

(i) Shifting of the gate intake structure from the entry 
portal to the centre of the tunnel thereby involving, 
remodelling of the central ~  .of the tunnel. 

(ii) Provision of steel liners as invert cladding and steel 
lining in the gate chamber area. 

l:oncrete Dqm 

1.6. The original design drawings of the Concrete dam had to be 
changed during construction from time to time due to the follow-
ing reasons: 

(i) Treatment of shear zones/seams in the foundation of the 
dam; 

(ii) Change in grouting techniques; 

(iii) Increased provision of Crest Gates; 

(iv) Hydraulic hoists for Sluice Gates; 

(v) Lowering of some of the spillway blocks; 

(vi) Provision of drainage and groutjng galleries. 

Transmission Works 

1.7. Based upon the detailed studies conducted by Central Elec-
tricity Authority for determining the transmission system taking into 
account, inter alia, the increase in the scope of power generation from 
270 MW (3x90 MW) to 345 MoW (3x115 MW), the scope of tran8-
ndssion works under the Project was substantially increased in 
June 1975 resulting in increase in total length of transmission lines 
:from 150 kms. to 462 kms. 
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Cost increCl8e due to non-provision orinadeq1l4te provision in 
original estimate 

1.8. The increase in the estimated coat to. the ~ ~ . .as. 14..08 
crores is uldicated to be due to ~ . not' prpv1d.ed for, or not 
adequately provided for, in the original estimate. The break-up is 
Wtown as follo\\'s: 

(i) ~  :nt odgillaUy provided for 

(ii) Itenll inadequ'iltt'ly provided for 

The detaib of theIe items are .. folloWi • 

• RI. 11 .119 crores 

RI. II .77 crores 

RI. 14.06 crorea 

Value of Valuen 
new iteml made-
not pro- quate 
videc! for prnvi-
oririDlllly siOli 

._-----------------------_._-
Dams 

Water Conductor System 

Power House 

C.).nrnuniutiuns an.:! Building. 

Ancillary Work. 

Other expenditure 

-This consists of the following items: 

(RI. inlakha) 

880.112 IIS·81 

175.26 Ig.Q6 

451.47 24·94-

43.86 118.03 

45.90 

'sa .• s,- 1.50--
Ilag.58 a77·54 

(Rs. in lakha) 

(i) InvesLigtions conducted by JarK Government 66.00 

(ii) Land for Power ~  Tailrace Tu.nnel complex and Penstock fabri· 
cation yard of at TaIwan • ,.60 

(iii) L'Uld for Talwara Colony • 3.117 

(iv) Compemation to the State Govt. for lubmergence of bridges aud roads, 
reconstruction or row ere. •  •  •  •  •  .  .  . 60.00 

-.This item comptiJed of Hydrological observations. 

1.9. The steep increase in the eStimated cost of the project came 
to IIp for c:Useussion during evidence. It was pointed out that the 
Iteep rise in the estimated cost from Rs. 55.15 crores in 1988 to 
1\1. 222.15 crores in 1916 showed that the original estimate of 1968 
wu not realistic or was prepared without adequate investigation. 
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Tke Secretary at the Ministry at Energy, answering the ~  raV,ed, 
state.d (August, 1979):-

"1 think it Was based on the best available information at tl)a.t 
time although as the note brings out, further inveStigatiOns 
were required before detailed drawings were undertaken." 

1.10. The witness also pointed out that despite prior investigations 
on this !rite done at the time o,f preparation of project roport, ''there 
were a number of geolQgtcal surprises and this had a vital bearing 
on the east of the project" Besides, ~  to him, "most  of 
the cost had gone up by 3 or 4 times and this would get reflected in 
any estimate 'of that nature prepared in 1968"'. 

1.11. Asked if the cost of every hydel project was likely to go up 
by 3 or 4 times, what was the use of having that kind .f investigation 
and preparation of the project report at the initial stage, he stated: 

"In this case, we are comparing 1976 estimates with 1968 esti-
mates. Over these 8 years, there had been substantial cost 
escalation. So, while a small part of it is due to changes 
in the scope of the project itself, the reason for the large 
escalation would be the inflation in prices:' 

1.12. Pointing out the investigations done by the Geological Survey 
of India on which the project report was based, the Director General, 
Geological Survey of India said : 

CIA lot of drilling was done and the broad geological features 
of this site were established, the adverse shear zones in 
the foundations and other ~  were outlined. There 
are two points. One is the recognition of the features and 
the other is the proviSioning that we make to meet the 
situation. In dealing with Himalayan sites, we are not in 
a position to appreciate fully the importance of these 
features from the design and construction point of view 
and make reasonable provisions in the estimate. In the 
case of the Bhakra dam, there were seven miles of drilling 
done and one mile of tunnelling, and yet at the construc-
tion stage as many as ten shear zones on one abutment 
and 12 on the other were discovered only during the ex-
cavation stage. In the Himalayan sites, you do develop 
information as you go along because there is a lot of over 
burden. That is where the di1!lculty comes in regard to 
preparation of the project estimate." 
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FuTther revision of estimate 

1.13 During evidence in October, 1980 the Committee desired to 
lmow whether the sal\COOned estim.te of 1976 had ~  further 
revised keeping in view the CQSt ,sc;alation that had since taken 
place and if so, what the latest esUmate was. The Secretary, 
Ministry of Energy stated : 

" .... According to our study, compared to the cost estimates of 
1916 ..... the total cost estimate has been broken down 
into 12 or 13 important elements. One finds from that, 
basically, there are three items where there is the cost 
increase. In the reviaec:l eatimate of the order of Rs. 350 
crores, the increases are of three types. One is, whenever 
an estimate is prepared, the normal practice in the Gov-
emment is th.t the cost estimates are always prepared on 
the balis of basic costs as they are on that day in the 
country and. by the time the project is completed, 
naturally certain inflationary effects will come in. One 
type of increafle would be purely on account of that. 

Leaving aside inflationary effects which are not under the 
control of the Project authorities as such, there are two 
other areas where the increases take place. One is, in the 
concrete dam where the real problems started.: .... parti-
cularly, in the power dam, after 1976. But today we are 
in a pOSition to say-we have discussed in detail with 
our consultants, with the ~ with everybody 
involved'-that we all reel we have come to a point that 
we have found most economic solution for the power 
dam .....• 

If you compare the previous ~  cost estimate of the concrete· 
dam which was about Rs. 40 crores, the latest assessment 
is about RI. 75 crores in which a part element is on account 
of inflation and a part element is on account of increase in 
the quantity of extra excavation and extra concrete. 

The second area of increase, other than inflationary reasons,. 
is the water conducting system .••.. There were six pen-
stocks as against three in the original one .....•.•...• 
Where the cost involved was Rs. 6i crores, it is now 
Ra. 18 crores on account of doubling the water conducting 
system, that is instead of three, there are six penstocks. 
Secondly, the power house having gone across the river 
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and the capacity having been increased, an additional 20 
per cent capacity is going to be generated. 

Apart from thIS, we are confident that there is not Ukely t.o be 
any increase in the Project cost other than ~ to Infla-
tionary etfects. We are still not submitting the revised 
cost estimate to the Government or outside our Depart-
ment. There is only one reason for that. We feel, it is 
much better now to wait for some more time and finalise 

~ estimates based on actual. becaUlle, in the near future, 
almost all the major contracts which have not been 
awarded would also have been awarded. 

1.14 Asked if the revised estimate of Rs. 3.50 crores had been 
discussed with the Pllanning Commission, the witness replied: 

"I would say, it has not been formally presented. In the sense 
that they are able to evolve the Plan, it has been diSC'US-
sed. As the revised cost estimate, it has not been 
formally presented to the Planning Commission." 

1.15 Elaborating the position further, the Chairman-cum-Mana,-
ing Director, NHPC stated: 

" .... the first estimate was sanctioned in 1968 for Rs. 65 crores; 
then the next landmark is Rs. 222 and odd crores which 
was sanctioned in 1976. As against that, we have spent 
about 140 crores and we have commitments upto another 
Rs. 30 crores; I think it means a total of 170 crores. We 
have a cushion in the 1976 estimate but ~ are certain 
major things of this project like the power hOUle, pen-
stocks etc. for which tenders have not been issued and 
unless we issue the tenders and award the contracts we 
will not be in a position to know the finally revised cost. 
We have had serious problems on the concrete dam for 
which happily we have found solutions since we met you 
last and excavation drawings have been issued and ~
truction activity can start in a sustained manner. Under 
these conditions, it was our assessment that we can operate 
on Rs. 222 crores estimate for some more time till we get a 
solution on the technical problems and till we award some 
of the major contracts. In the meantime we have done an 
internal exercise which gives Us a picture ot about Rs. 350 
crores." 

I; I 
'.,_ •. ·.11 
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1.16 The Committee desired to know if the latest cost estimate 
of Rs. 350 crores was not going to escalate further. The Secretary. 
Department of Power during evidence stated (October 1980): 

'''At present; our assessment is Rs. 350 crores at today's prices. 
Naturally, some price escalation will take place which we 
cannot predict. I do not think that can be related. In 
terms of quantities we feel that we are not likely to go 
beyond what we have estimated at present .... Some of the 
contracta are still to be awarded. So. we wanted to wait 
and lee the actual&" then fi.nalise the revised estimate 
and submit to the Government. We are reasonably sure 
tbat at today's 'PriCes the cost estimate which we have put 
at Rs. 350 crores is correct." 

1.17 In a further note· furnished to the Committee, the Ministry 
have stated : 

"This revised figure of cost was prepared for the purposes of 
planning the financial outlay and projecting the same both 
for annual plan discussion in the Planning Commission as 
well as for projecting the resources requirement for the 
6th Five Year Plan period. Hence the exercise was made 
based on the escalation that has taken place since 1976 
estimate and subsequent increase in volume alld scope of 
work due to various factors. It is as a result of this exercise 
that the indiclltion of the revised' estimate of Rs. 350.00 
crores has been given. This estimatj! is an approximate 
one and regular revision of the estimate in all its details 
bas yet to be finalished due to the fact that contracts for 
two of the major works namely Power House SWitch-yard 
Complex and Penstocks have yet to be awareded. 

The analysis below of increases is based on the progress figures 
which compose the revised estimate. An increase of Rs. 
128.00 lakhs is presently el)visaged. over and above the 
sanctioned estimated cost of about Rs. 222.00 crores (1976). 
The main reasons for the increases in the cost are : 

(i) Increase in the vol1.Lm.e and scope of work due to design 
and other changes. 

The increase on this account is Rs. 31.00 crores which forms 
~  per cent of the total increase. 

(it) l11C1'ease in the scope of work due to provision of neW 
items. 

·Not vetted 
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An increase of about Rs. 8.00 crores is anticipated on this 

account due to provision of additional three Penstocks 

for Stage II development of the Project along With 

Stage I construction. This increase is about fl.25 per 

cent of the total increase. 

(iii) Increase in cost due to escalation. 

The increase on this account is estimated at Rs. 89.00 crores 

which forms 69.54 per cent of the total increase." 

1.18. In reply to a further question regarding the major items of 

work for which tenders had yet to be issued, the Ministry have 

informed· the Committee that contracts for the Power House sub-

structure, Switch yard and other ancillary works, involved in this 

complex (costing Rs. 2235.'5 lakhs) ~~ yet to be finalised. Contracts 

for the Power house and ancillary works costing Rs. 2235.5 lakhs .are 

scheduled to be finalised in June, 1981. Contract for the supply of 

equipment for switchyard is scheduled to be awarded in September, 

1982 and c.ontracts for the civil works of switchyard and other, 

ancillary works, costing Rs. 551.35 lakhs, are scheduled to be finalised 

in February, 1984. The contract' for Penstocks and ancillaries costing 

Rs. 2350.00 lak1'ls is scheduled to be finalised by September, 1981. 

1.19. All the above scheduled dates of finalisation of main con-

tracts are as per the master control net work envisaging completion 

of the first unit by March, 1987. The' following table· shows the 

latest estimate (November, 1980) for different items of work as 

compared to (i) the original sanctioned estimate of 1968 (ii) the 

revised estimate of 1976 and the actual expenditure incurred, upto 

August, 1980. 

·Not vetted 
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• 1.20. The Cmmnittee desire to know the latest position regarding 
exeeution of the vartous components of the project and the eftortS 
be .. made to ensure that the project is completed by the revised 
target date viz., March, 1987 .. In Ii note", the MInistry have stated: 

"Work On all major components 01 the project is going on as 
per the Master COntrol Network of the Project to complete 
the Project by 1:986-87. Diversion Tunnel has already 
been completed and commissioned, the work .of Tail Race. 
Tunnel is prQgressing to· ensure its completion by March, 
1984. The solution to the geo-technical problems of the 
Concrete Dam has since been evolved and excavation 
drawings have since been received from C.W.S. (Central 
Water Commission) and the work on excavation, concret-
ing etc. is in progress. The consequent scheduling of the 
work projected with planning of necessary inputs has ~ 
finalised with a view to commissioning by M.arch, lt87. 
Steps ha.ve been taken to prequalify dependable ~ • 
tors for the remaining major items of work, namely, 
Power House 'COlnplex and Penstocks to ensure the com-
pletion of these components to fit into the overall com-
pletion schedule of the Project. 

StI'ict monitoring is being done at the Project level and at 
the Corporate level to ensure that all critieal items are 
attended to at a appropriate level and at proper time so 
that no slippage is allowed to occur in the tim.e schedule 
of the ~  '.Special steps are being taken to ensure 
supPlies of esse.ntlal materials like cement, steel, diesel 
and power, by' maintaining continuous contacts with the 
concerned authorities, i.e. the Cement Controller of India, 
the SAIL and other ~  It is ~  that these 
steps and close mOnitoring. which are being taken, the 
Project will be completed as per the revised schedule of 
1986-87." 

. 
1.21. In this conn/ction, the Committee called for details of pro-

jects which had been commented upon by Audit in recent years and 
where there had been steep escalation in cost and inordinate delays 
in their completion. Tbe Committee have accordingly been ~ 

the following information: 
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1" Salal J1ydro-elee.tne l'I'oject w.s orilla.uy approved ••• 
St.te projeet OD the .... of a projed report pnpared in 1988 whfeh 
iadlcated. the estimated eest afl around .. 55 erGI"tII. In A1JIII5t. \8'10; 
the Project was taken over by the Govel'UlDeDt of IDd. for execu-
tion as iii Ceatral ptVjed .. , The project estimate was revised to 
Its. 113 erores in Manh. 1174. and further revised to BB. 222 crore!! 
in ~  1&76. The cost of the pt'ojeet as per latest estimates 
(November 1980), is likely to go up further to Rs. 350 erortfs at cur-
rent priees. 

1.23. TIre Committee note that the Salal Projeet has been beset 
with problems of heavy over-runs of both time ..,d cost. As the later 
seetions of this Report would show, inadequate investigatioJlS at the 
pre-.construetion stage, and frequent changes in designs were in a 
very large measure responsible for this cOI1tinuing delay of a vital 
project. The Committee would haw expected that with experience 
of the execution of the gigaDtic Bhakra-Nangal project and· the 
Sutlej-Beas Lillk Project (both in the Himalayan region) and with 
the expertise available in the country in the field of geological 
sriences and techniques, it should have been possible ttt use the 
latest available technology toraeilitate· proper pbuUling and timely 

~  01 this vital project. Aeeordiug to the Millistry of Enf!rgy, 
the s('heme was fun of ·'ge.oJogical surprises" and consequently the 
pl"Oljed got delayed. n.e.ComIDittee note that this approach and 
Pl'oeess of trial and error would ultimately cost the Exehequp.'r nlore 
than six times the, original estimates. 

1.24. The Committee find that there has 'been. a steep escalation 
due to labour and material costs sinCe the project was taken over b;\' 
the Government of India. The 1m estimate had projected an ill-
crease of as. 76 c:rores OVC'l" the original estimate of 1968 under. this 
head. The latest estimate 01 November 1980 shows a 'further lucrea"e 
of as. 89 crores. naus, out of a total increase of •. 295 erores (Rs. 
3S8 ~  56 crores), the escalation in labour and material 
cost alone amounts to R& 165 crores i.e. nearly 56 per cent of the 
total cost escalatiOn. The Committee have learnt that this project 
which was intially estimated. to cost Rs. 55 crores would ultimately in· 
,'olve an extra expenditure of Rs. IGScrol'es towards labonr and 
material costs alone, not 'to mention other costs. The Committee 
would like to he apprised of the. detailed reasons :for 'such abnormal 
rise in cost. 'ftley would in particular like to be assured that all 
necessary steps have been taken for propel" materials management 
at all stages of execution ot the projeet. 

1.25. The other areas where the original estimates of costs have 
registered a steep elllcalatioo due to in.nease in scope of power 
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arelleration .. i.etl .. dUete oh-.:e in dosip ... _ ..... tide. ef 
work. Tile reVised. eltUute of· 1$7' v.i8u.aiiN' iIlcrtaeS of the, o ... r 
.f •. Zi •• ·' ereNS .IUI •• 33013 eI'Ol'e5 on ~  e'" r"pectively 
over the origioal .timates. A further iDereue of ... 31 crons is 
anticipated under these two heads in the tat_t exercise earl'ied out 
W. Novembr 1980. The Co...uttee bve ~ OD thfflle in-
CI'8IiIel in later seetioJul of this Report. 

1.38. The Committee are disturbed to fiDd that yet allot bel' area 
where costs have lODe IIp manifold is "Direction and Administr ... 
tion". The ,estimated expenditure ~  'his bead has jllmped from 
Bs. 315.70 ~ in 1968 to as. 1904..35 lakhs in uno and 88. 2550." 
latbs in 1980, showing an increase of 580 per cent within a Spall of 
12 years. The Committee would like the Mintatry of Eo"',y to 
unalyse in depth with the belp of the Chief Cost Accounts OIRcf'r of 
tbe Ministry of Finance the reasons for tbe abnonnal increase in 
expe ..... ture under this bead with a view to expJorin" areas ~ 
eCDomies could be effected. 

1.37. An increase of as. 14.06 crOl'es ill tbe ~  estimates of 
1976 over the oriai-I aumatea. is attributed to DOlI-provision and 
inaclequate provisions in tbe oriliaal project reJ*'t. 

1.21. TIle Cemmittee _We that more care slaouW be taken in 
the prepal'ation of Mtailed project estimates so that a dear.,aidure 
i", avllila'bh to the NJiamlmt of the eost:a.en. radD of • p .... jed 
before the same is sandioaed aa.pitf... in planning are avoiMcl. 
The Committee have discussed thk as,.t at greater 1e'lgtb in a sab-
sequent sedion of this Report. 

Selection of Project Site 

1.29. The Committee desired to know the nature of investigations 
carried out by the Government of Jammu & Kashmir whiJepre-
paring the Project Report. The ~  of Energy have stated that 
the investigations of Salal Hydro-Electric Project at the present 
Dhyangarh site ~ undertaken by the GovernmCltdl J&K from. 
1985 onwards, The earlier investigations fr()pl 1961 to 1964 pertjlined 
to an alternative dam site at Aas. The investigations conducted at 
.. \ag were with rega.rd to Topographic sUTVeys. Geological Investiga-
tions, Hydrological-Meteorological Investigations, Geophysical in-
vesl.igatioJ1S: Construction material surveys and Field tests on pro-
perties of rock and shear zones etc. These investigations were com-
pleted in May 1_ when Project Report was prepared, The Project 
~~  of May 1964 was examined by the Central Water and Power 
Commission and after site inspection bv the then Union MWster 
for Irrigation and Power Dr. K. L, Rao: in June 1964 decision was 
taken that constructing the dam at Dhyangarh was abetter alter-
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riitive than conJtrueting the same at Aa5. Accordill.sly, in.vp.stiga-
~ of the Dhjangath site were ~  in band in JUDe 1965 after 

a joint iDspeetionby the omcers 'of ~ Water and Power Com-
mflfSion and GeololieaJ SurveY of tru:lia in May, 1985. ~  

were conducted between June 1965 and Mueh, 18 when the pro-
ject report for the ~  site was prepared. . " . 

1.30. Tbe Committee ~ to know if any inv,a.tiptions were 
con.d\ldedby the ~  ~ ~ the prQject WH taken 
overby them for elteCution in Auaust, uno. The Ministry of Energy 
)tave 111 a note sta\ed: 

. , 

'. 
/-'. 

; 

1 

.. ~ 

"The' iftvestiptiems (!arried out ". for preparation of project 
report Of ~  Projects even thb. extenSive 
in natUi'efor purpoie of pl't!lJaratton of Pr&ject reports 
are of Ii very broad aftd matto character. These investi-
.ations .althOugh suitable tor preparation Of a project 
report from a techno-econOQlical .angie would not be 
aqequate for prepartion of designs for foundation treat-
ment works and. construction drawinss fot maJor struc-
q-ures. This' is more so in respect ot .the projects located 
in young Himalayas, the geology of which is extremely 
hetrogeneou5 and· compli.cated--design pre-requisites for 
preparation of detaUed construction drawings, can be 
precb;ely known only after the foundations are exposed 
~  actual excavation and geo-technical assessment there-
of made. Accordingly side by side with the construction 
further detailed investigations were taken· up as a conti-
nuous process. After the project was taken over by the 
G<>vernment of India for execution, detailed construction 
stag" investigations were taken in hand and continued for 
each component of the project. Before the construction 
of each component of a project is taken in hand, in",esti-
gat.ions in sufficient detail,comprising detailed topographi-
cal surveys, progressivf geolo$ical appraisals of exposed 
foundations, geo-physical,photo-elastjc andgeo-technical 
investigations and model tests, are required to be con-
ducted to enable preparation ot technically sound designs 
and construction drawings as wen as for devising pre-
cautionary and protective measures . for ensuring opera-
tional safety Qfthe various components of the project. 
All tbe above investigations. in respect ot·· the variO'Us 
components of the project, were taken in handprogres-
sively side by side with the investigations for develop-
ment 0" colonies, roads, bridges and other infrastructur.e 

. ',..1 for the project together with detailed surveys for land 
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acquiElition for the abov-e works ~ fQr submerged. area 
of the: reservoir. Besides, the ·fou.owing ,investigatiQl1S. 
neceasita.ted. by the; comp1eK' geologjcal features of. the 
·projeCt-as·were revealed progressively, w.ere .x:equired .. to 
be undertaken. -

' . .-'" 

Progressive excavatiOn of various compOnents of the Project 
helped in coriftrming the' otherwise indicating .nature of 
certain adverse geological features. These could be "pre-
ciaely' delineated· and their physical natuTe assessed from 
point to point only after the excavations were completed. 
A precise .;8S&eSSlm!nt of the extent and .magnitude of the 
problem w-a-vissa'fety af the various components called 
for ; a . review of -the designs. • Investigations required for 
assessing the magnitude and extent of the problem and 
evolving satisfactory sor.ltions ~  were accordingly 
taken in hand from time to time,' 

Elaborate tests on the properties of foundation rock including 
determination of the  shear-parameters of rock and shear 
zones were undertaken and are still continuing. 

The Geological Survey of India had earlier (1961) observed 
some small caves outside the limits of the dam along the 
bank of the river at the water level which ~  to 
their report were presumably formed as a result of river 
erosion. After the excavations of the dam were comple-
ted to the originally contemplated ~  grades, the 
Geological Survey of India desired that the continuity of 
these cavities under the base of the dam as also the possi-
ble existence of similar cavities below the water level 
should be confirmed/proved because of their relevance 
to t,hestability of the cia;.l. . Necessary inve.'lJtigations were 
accordingly conducted to verify the same. 

Photo-elastic studies on tHe various· components of the dam 
fwnda,tions were ~  done through Central Water It 
Power Research Station, Pune. 

Model tests on the Diversion tunnel, Concrete dam, Power 
House, Rockfill dam and' the proposed. bridge were got 
, . conducted at the CWI-PRS, Pune, and for sOine structures 
at the University df. Roorkee. • 

Finite element studies on the foundations of the dam were lOt 
done at Indian Institute of Teehnolqgy, Delhi and 
CWIrPRS, ~  
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-Geo-physical investigations to determine the· eftlcacY" of grout-
ing in the dam foundations were got conducted by Central 
Water & Power Research Station, PUne. 

l;laboratestudies on the stability of the dam faundations, 
uhder vanous conditions (including under earth-quake), 

!' were got done ~ a' ~  3-diniensional model at the 
Roorkee University. ,  ' ,  ' 

. ~  '.1 I.' , :. "  . c • 

~  grouting ~ ~  were ~  the founda-
t.ons of the, ,Concrete ,a,nd Rockfill dams when it was found 

~  'conventional techniques and parameters were not 
,; , ' ... ' ~ ",' These' were ,continued for, over '.-wo years till 

,satiSfactorY 'techniques 'Bl),d ~  ~ ~  were 
1 ed',. "  ' ",' 

.. ~ ", evo y  " , , .. ' 
1.3LDuring, evidence (August 1979) it was pointed out that 

from the information furnished to" the Committee in "writing, • it 
appeared that after inspection of the site by Dr. K. L. Rao, the then 
Union Minister of Irrigation and Power, a 'decision was taken." ~ 
~  it at the preSent site and then investigations were made With 
regard to' the geology of the site, The Director General, Geological 
Survey of India replied: 

"On the consideration of topography and u.yout' alone the 
site was chosen, and subsequently investigations were 
carried out, to 

1.32. Supplt>menting him on this point, a representative of the 
ProJeet stated: 

,"Before the investigations of the site were taken up in 1961, 
the J&K Government had tried alternative power deve.-
lopments both at Dhyangarh as well as at Aas. A German 
firm was engaged to do thealtemative studies at both 
the sites. At that time, the J&K Government wanted 
a limited power to be generated for the requ.inment of 
the J &K State keeping in view their limited financial re-
sources. The German finn gave a project report for a 
limited run of the scheme without a darn. 

Then, for the optimum development of power potential, the 
Expert Committee report was taken in hand and ~  Gov-
ernment of India decided that a site should be chosen 
for the optimum development of power generation. De-
tailed investigatioDa of tlie AM II. OODUnued 'from 1961 
to 1964 and a project report was prepared in 1965. When 
this project report was scrutinised by the Commission 
and wbsequent to Dr. Rao's visit, during the course of 



w;vestlsations, it WIlJ hlahiightedUlat there ~  a .major 
shear zone. in the river bed and therefore a concrete dam 
was not a feasible .solution and alternatively, we had to 
have a rocktilI dam. For that, we wanted a spillway 
which should· be concrete and there was no space for the 
concre\e spUlwa,y at. the Aas site. With these considera-
tions in view, Dr. Rao-at that time ~  that We 
should look again to the Dhyangarh site on which so:me 
preUmi"nary investigatit'mlS had' been done by the German 
Drm. Thereafter, from 1* to 1988, detailed investiga,. 
~  were done at the ~  site which cousted 
of'fIlOo runnin, metres of drtfting besides other topogn-

~  iibd ~ tfilfV#s.. It Wa"s only after' this detailed 
survey which was as detailed as that' at Aas site, thet a 
project report fot the Dt\yangarh site was prepared il'l 
1t6t. which waS. ~  sanctioned. U 

1.33. Asked t(l confirm that detailed investigations carried o.ut 
between ~ and 1. were with a view to locate the power statiQJ1 
at the left bank or river and not for its ~  at the right baD)c:, 
the witness replied that "for the power house in particular, the)' 
were confiaed only to the left bank", but maintained that "before 
shifting the power house to' the right bank adequate geolOgical 111-
vestigations were conducted." . 

1.34. During evidenCQ-in October 1980, the Committee enqUired 
whether the various problems faced during the course' of exeeutioJl 
of the project did not indicate that the earlier techno-economic sur-
vey 'and feasibility report was based on inadequate data. The Sel'-
retary (Department Of Power) stated: 

... 
( 

"If you are referring only to shifting of the power house, t4 
t.b.at extent I would concede the point. But jf you are 
. pferring ,to certain delays which have taken place on 
. account of certain type ot· ~  ··1rbich were found, I 
would submit this. Even though the shear zones were 
known. the direction of the hear zones of seams, which 
is very important, could only be found when they started 
digging and they came aCl'Ossone after another the shear 
seams. The seams are very thin, about a millimetre, as 
was mentioned. The direction could not be found out in the 
initial ~  ~  ~  ,!the ~  if ~ the fut'".lre 
in mind, we are studying this type of problems. Definitely, 
whatever eqJ.'ipmfflt. we ·havein our country, we are 
familiar ,with. But there are possibilities.· In the recent 
past, .in·rertrun countries, they nsa gone in for a much 
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dee'pE!J.<. ddlling. Blit for deeper dti1ling,· new ectuipm,nt 
&re·'needed.'We are studying frOm that pcn'nt of ~ 

There nilly be a' case for ~  more. money and dOiAg 
. mueti more drlllin,than what we do nonnally. I, 

·'t85. n,. reply to a ~ question. ~  the tardy imple-
_entation of the project, the witness stated: 

"I am. prepared 00 concede tJult there w.ere elements in the 
f .. asibiUty repOrt which one might say were a little 
urme.1siUc. I would not accept or I would not say that 
the feasibility report was faulty. . . . . . .. Once this paint 
accepted, no amount of investigation could tell the type 
of seams that could be formed and we have got to attept " 
that this was the best which could be done." 

• 
1." .... C .... ilt4!e are aw!priled to learn t.t tbe buie fad 

,tbat tbe river.bed "ad a "Dllljor slaeat zone" wilieb subsequeaCly 
a.essitated a ehaage iGf site could not be dileV¥ered d1lliD« innsti-
"tioas CGDchldedlay tbe .IltK Govel'lJlDeDt over a period of four 
Ydrs (1111-64) but came tff liPt only after the Project Report had 
1teen: a.aliled. Normally, decisions in re.ard to the location.,' 
pr'Ojeets are taken. only after evaluating the results of various in. 
Yestications 'conducted on ~  . siteS. In the case of Salal 
Project, however, a decfsion was taken in June 1914 to locate the 
p1'Ojeet at the ~  site (Ohyangarh) "011 the eonsideration of 
the topo-graph a.d. layout alone" and detailed investigations only 
fDilowed this decision. The Committee feel that the project plan-
lIinl' in tbe ease of Salal Project left mucb *0 be desired right from 
the very beginningba!led as it was Oil inadequate data. Sec:retary, 
Dep.-rtment of Power conceded d.uring evidence that "there. were 
elements in the feasibility report wh1ch one might say, were a 
little unrealistic," No wonder, durin2' the course o(execution, the 
Project authorities had to face yarious ugeolOlical surprises" which 
led to prolonged investigations and experimentation in treatment 
.f foundations with ('on!Oequent escalation in cost. 

1.31. The Committee calUlot too strongly emphasise the need for 
ulJdertaking detailed geological surveys and investiptions and 
collectinglt."Ollating all relevant data beiore such ~  are 
sanctioned. TIIat this is 110t a solitary instance of this nature is 
clear from the observations made by the Y. K. Murthy Committee 
appointed to eXamine the procedure for investigation and 'imple-
__ ting the multi-purpose and Ilydro-electric projects. In its 
r ...... t submitted in June IM8, *he Mu.rtlly Committee had observe. 
that a number of projeets had taken lonfer to e .. ~  beneftts 
ltad eeme later than expede., the capital costs had beeII ~ 
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than oricinaUy planned. and consequently the returns OD eapital uti 
been. ~  than expeeted..' The M1IJ1b.y· ~ ~ .... 
_bserVed. ~ ~  .d,UIieuities ~  be traced IQPb .to i .......... 
investiptioias. iDComplete UIldentaadml 01. the : ....... probl .... 
and clefeetive ,pI'ojeet pJunine. Tbe ~  observatioDs .. eqWuY 

~  in the ease of Salel Project as well. 

1.38. The Committee trust . that "tbe, Ministry of Baeqy woaId. 
haw suitaltle leu ... from' their,ttJqteriente of exeeuilon of tIM 
SaJaI Projeci while planning for' suet. prejeets iii'.. Rimala,... 
~  

>} C0'n'l:1ni8sioning of t.hcProject 

1.39. The anticipated dates of cpmmissioning of the three power 
units of the project 8Ild their rev,illrions ,in, 1974 .' and 1978 were as 
fbtlows: . <  ( !>, . .. 

." 'Antldpated dA\eof committsionina 
1  , .1 I , , ---Fint" S"oo.nd Third 
Unit Unit UniL ' -_ ... _-----_.-...- -. , • ------

!'lo()jr.CI Rqxll"t of I g68 . . JUIII' 75 Junl' 76 June 79 

Fir,;!. Re\·j.ed Estill1l1teK pC '974 March 79 ~  May So 

'kclIn,d Re)fiMed.Estimateof 1976 l·eb.82 . JtUle 8l! :\UIUl!l82 

~~ Report of Marcil 1978 Nnv.B4 Jan. 8;') Ma!'f)b 115 

CUllsLructillll ~  ~  to .. 'udil hy ~ 

Chier ~ ~~  in IRcembf'r, 1979.' 1985-86 
__ .. _ .. ·,--_._--_ .. _-----,--___ -.-0---___ --,----------_· ___ _ 

, 1.40. In a note dated 28 July 197'9 to the Committee, the Ministry 
indicated the latest antidpation for completion and commissioning 
of the Project as follows: 

, 

"The diversion tunnel which is the first major complex to, be 
completed will be ready for et!ective use ~  Qctober, 19&0. 
The Rockfill dam, Power House, Swikhyard and Tailrace 
tUnnel are all scheduled for completion during the season 
1985-86 but the concerete dam, which is one of the major 
complexes in the whole project, is causing some concern. 
Evolution of an economic solution for the foundation 
treatment for Blocks 16 to 25 of the dam is under study. 
The' treatment for these blocks has bearin.g on the cons-
truction sequence and programme of the RocktUl dam 
and other" related complexes, i.e. Penstock and Power 
llo,:,se., ':"' . " > ~ ; 
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However satisfactory solutions fOr. ~  foundation ~  

are emeqin, and 1inu decision in this respect. is expected 
to be available in-the next few mimtbJ . whiclt ~  
. generally fit in with the. commissioning schedule of 
1985-86," . ' .  .  ' 

. -
!.IU. During evidence (October, 1980). the ~  to 

~  the latest time ~  for cOlTlpletion' of' ~  ~
Ject, The Secretary. Department of ~  stated.: ,'.., '  . 

. " ~ t·.· f .:' .. •  • ~ ' .... 

"The earlier schedule which is already a couple '-Of 1Mrs Old 
, was 1986. We still feel because of'the'delay'tltat,.'had 
taken place during the last working year, : partly. 'on 
account .. of cement and partlv on account of steel, there 
may be a set-back 'of, say, ~  months. which means 1987." 

1.42. In reply to another question. the ~  ~  

" ...... Basically, in principle, I do ~ the point that the 
cost over-run is a very major portion on . aCC«)llnt of the' 
time over-run. That is totally' concedf,!d." .-, 

1.43. ,The Commttee note that the Project Bepoa:t drawn .. ill 
1168 envisqed' the eommissioDiq of 3 units of • MW eada in Ju.De 
1175, JUDe 111& and Jane 19'1t respectively. The dates of cOllllDis-
sioning were, laoweftl'!, rev'" from. time to time and accDI'diq to 
the latest iDdieatioDs the 8rst unit of the Prvjlld i& now 1ikeI,. to 
he eommilllioDed not earlier than 1911. This inordinate delay hall 
heea larply responp.1e for the enormous iDtrene in eost estimate 
of the Proj.,et.' As IDly further delay in the campletion of the pro-
, jed would cause furtJaer escalation in the cost of the project, the 
Committee would like the MiDiatry of ED.er1Y to take all possiMe 
steps to eca.plete the project at the earliest. 

} Machinery to Control and Monitor . 
1.44. The Committee desired to know what machinery existed 

for maintaining overall control and for monitor the progress of 
is execution of the Salal Project and how it had been effective in 
the discharge of its functions. In a note on the subject, the Minis-
try have furnished the following information: 

-(a) (''entral Hydro-electric Pro;ects Control Boa.rd 
" 

145. The Central Hvdro-electric Projects Control Board was set 
up under a ~  resolution dated l' July li9'7Q by the erst-
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~  MiniStry oflrrigltion ~  Powet with a view td'-enauring 
emtient ~  aDd early implementaUol1 '(if hydrO-electric ~ 

jects taketlup by the Government of India,Mil'iistry of Irrigation 
ana Power at ga);U in the 'State Gf' Jammu and' KaihmJr, Baira 
. Siu) in Himachal Pradesh and Loktak in Manipilr. The Cont!-Ol 
~  then ,cp,l1sisted of ten ~  with Secretary, Jplinistry of 
~  and Pnwer ~ ~  ~ By a resolution ~  

6 July, 1918 ~ ~ ~  and ~  of the Cont!rql Bdlrd 
were-slightly mOdified. The BOard now consists of i 4 'members in· 
~  ~  Ministry of EnerJY(Deptt. of Power) as its 
Cha:initan. Ttle functions oJ the Conm» Board as enumerated in 
u.. .na&lution dated" July, 1976 are as follows: 

"The Central ~ -  Projects Control Board shall: 

(i) Scrutini,. the ~  of the Project, advise neteso-
sary inodifications and recommend the estimate ~ 
administrative approval of the qovernment of India. 

eli) ~  and decide all proposals for preparation 01 
deSigns/and" for obtaining expert advice. 

tift) ~  rlDdapprove'from time to time. the delega-
'tion 'Of 'suehi 'poW&'s. both technical and Jlna,QCialas it 
may deem necessary fot',thee8lcient ~  of tile 
'Project to the Chief Enjineer and other 01lcers concern-
ed with the execution of the ~  

~  . 
'(iv) ~  all ~  ~  contracts, the Mst of 

~ ~  t.he powers of sal1ctiori6f' t1;le Chie'f Engineer. 

(y) Approve all proposals for award ',01 work c;>J" supplies 
dn contract w hit'h areheyond the powers of the Chief 
Engineer of the Project. 

(vi) Frame rules as to delegation of Powers and procedure 
for the.Jl'Ilrpose of carrying out its business. 

(vii) Decide the programme of construction of different 
parts of the project keeping in view die funds avail· 
,,'able. ~  of the Project aJld the desirabiJity 
of obtaining quick results. 

(viii) Receive such progress reports as it may prescribe both 
as to, works and e:xptmditure' in the prescribed form 
~  the Cbief Engineer and other OftI,cers, ~  the 

~ ot differe':\t ,units, of the Project and lay down 
steps to be taken to expedite the work.'" '  . 
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. 1.46. During' Uie ~~ Of ei&ht yean 01. its ~ ~ ~ 
July 1970 to March 1978 (when it was replaced bY the Nationitl 
. ~ -  I the ControlBo.lU'd ',hdd 11 
meetings as lUlder:-

1971 2 

1M2 
0 

2 

1973 1 

1974 3 

1975 1 

1976 1 

1977 Nil 

1978 1 

(b) Standing Com.mittee 

1.47. In terms of th.eGovernment ~ dated 14 du.ly 1976 
and .6 July, 1976, the Control Board was ~ i6 constitute a 
Standing Committee and entrust it with 8'I,lCh ot its functions and 

~ such of iis -powers as it may deem fit. 'l'bestanding 'Corrt-
mittee was authorised to take decisions on behalf of the Control 
Board tm such technical, finaneial and other matters as delegated 
to it by the Board, . 

1.4a. ~ Standing Committee also held 11 meetmgs till May 
1978 (one in urn, three in 1974, two each in 1975, 1";6, 'u,n and one 
in 1978). 

(C) Committee of ,Di7'ection 

1.49, Government Resolution dated 14 July, 1970 and :6 July 1976 
also envisated the· setting up ot a Committee of .Dinction contlstmg 
of the Union Minister of Irrigation and PowerJEnergy, Union 
[)eputy Minister of Irr\gation and Power/Energy, the State 
~  of :power J&KjCh.ef Ministers of ~  Pradesh/ 
Manipur and the Chairman Central Hydfo.electric Pro· 
jects Control Bqard. The Committee was reqUired .to meet once 
ever:,' year or 1::it shorter-intervals whenever ~  necessary. 
According to the :Resolution ''The Committee will lay down the 
polic) in regard" to the execution of the three hydro-electric Pro-
jects in ~  with the estimates as sanctioned from time to 
time and the snnctioru.>d budget provision. The Committee will 
issue directions to the Central Hydro-electric Projects Control 
Soard on such matter$ as it considers necesSary or as may be refer-
red to it by the Board." ' 
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(d) ~  Pow", C01pO"4tion.' 
, . '.' 

1.SO. As stated' earlier, the NHPC has been entrusted ~ the. 
responsibilities of execution of the Salal Project. on an agency 
basis w.e.f. 15 May, 1978. 

tr-
1.51. In this connection, the 'following extracts from the 

minutes of the lIth meeting of the Standing Committee held on 
21 March 1978 are ~  

"Seeretary (Power) stated that the Government of India 
attached much importance to the successful and timely 
completion of the project and the eftorts being made 
towards that end. He, however, expressed his concern 
that the Government was feeling greatly handicapped 
as, in the existing' framework, enougp. flexibility for. 
more expeditious decisions was not possible. The Gov· 
emment ~  set up ~  Hydro--electric Power Corpo-
ration' for the construction, operation and malntenancQ 
of central ~-  projects as the company fonn 
of Management was considered to be more conducive to 
quick decision maki.ng and, effective implementation of 
the programme. He elicited the cooperation of J!lrK 
Government so that the Project could be trlU18f4!J.Ted to 
NHPC as early as possible: The Chief Secretary assured 
that every effort was being made to locate the past 
lrshads, if any, in that regard and that-the Ministry of 
Energy would be informed as early as possible." 

1.52. "The Committee enquired during evidence (October, 1980) 
. whether at any time during the period the Control Board was in 
existence the Ministry of Energy felt the need for -reviewing tlie 
functioning of the Board. The Secretary, Ministry of Energy 
stated.: -- ' 

"!'fo sir, we do not have anything· on record .. -... it has been 
the age . old method of Organisation for handling the 
power ~  of the country through the Control Board 
in "which there was no very precisely defined account-
ability of certain individuals or any other organisation." 

1.53. Qobis attention being drawn lathe terms" of the Govern-
"ment Resolutions' setting up the Control Board. the witness 
replied:- . 

.. ',' . "  : mentioning-certain things does not mean that they 
always happen. There are certain forms in which things 
'may happen and in certain other forms they might not." 
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UN. Asked if beagteed that the Control Board failed in its 
objectives, the witness replied: 

"It may be so, because in-my view the Control Board.is not 
th. right form til. organisation ...... U the meetings are 
held once or twice a year, obViously it is so." 

, 1.55. Asked as to how many times the Committee of DirecUon 
had met since its constitution on July 14, 1910, the Secretary, 
Ministry of Energy stated:-. 

liTo, my knowledge, the Committee consisted of very senior 
, Ministers from States and the Centre, .and they could 
never find a time when all of them couIa meet. " 

1.56. In reply to a question as to which ~  shDuld be 
held respOnsible for the tardy progress of the Project, the witness 
stated:' 

0, •  , •••• may be there is a tardy progress. It is a matter of 
record that over ...the years Government came . to the 
conclusion that the organisation to hanaIe tms Project 
should be changed. Obviously, it was baaed on a study 
that. the earlier formation was not the right one." . 

1.57. The Committee desired. to know whether there was any 
neceliBity for organisational or structural change in the set up for 
better .and efficient execution of the ~  The witness ,replied: 

"With regard to the execution we have taken that step. That 
,. is' why the N,.H.P.C. is there for execution portion. The 
total responsibility is theirs on behalf of Government of 
India. As the owner of the project. it is their' job to 
award the contrllct in time, it is their job to get the things 
done in time." .. . 

1.58. The Committee desired to mow why the Salal Project was' 
handed over to NHPC 8& late' as in 1978 even though the Corpo;' 
ration was in existence since 1974; The Sectetary, Department of 
Power stated-during evidence (October, '80):-

"When the Corporation came it was in principle decided bV 
the Government of India in 1974. They registered the 
Corporation towards the end of, 1915. The first Chair-
ma.n 'wasjppointed in April· 1976 ana he started forming 
the organISation. So, it is 'from that time the thinKing' 
started that this project should De handed. There were 
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certain statutory cUfticult4!s becaujJe in CaR of Saw, ~
jeet there were certain decisions t9. ,be ... taken ~  

Government for which State Governmell;t inturn had to 
go to· thft Legislative Assembly of their own to pass a 
new resolution for handing over this authortty to a 
company form' of management rather. than Central 
Government. " 

" ...... According to Article 370 of J&K Consti·tution except 
the President of India and the resident of J&K nobody 
can possess physical property in that State. So, only the 
President in his own name can have the property and 
have ~  of the project. To hand it over to a. 
COmpany. a special' law had to be framed by the JlrK 
.Government in amendment to Article 370. This was itt 
1978." 

1.59. Asked what their experience was over the last two years 
·since the project was taken over by NHPC, the witness, replied: 

.' . 

"It is much better." 

1.60. In a further note on the subject, the Ministry have 
informed the Committee that progress on Salal Project ·has. been 
under continuous and close review since it was handed over to 
NHPC. A sysu-inatic monitoring of implementation of Projects 
under NHPC and critieal appraisal of ~ has been set up 
both at the Project level and at the COloporate oftice. 

1.61. The Committee note that .a central lIydro--Eleetric Projects 
ContJOI Board .was set up in .{uly lJ70 wit" ~  ~  eIi-
dent, . ecooOmie ~ ~  ~  of hydro-electric projects 
taken up by the Centnit GOve,mn.,ent at S.lal, ~ Slul and Loktak 
hi tb'; Sbtes of JH, Itimachal Pradesh and Manipur respectively. 
'The Control. Board constituted 8 Standing Committee and autho-

~ it to take declsioDs on behalf of theBoaJ'41 on such tedPaieal. 
ftnand,.1 and ot.her matten: as were delepted to it fl'Olll t'-e te 
tUne. A ~  pO\ft.red '''CQnnnittee of Direction" was alse cOlbllti-
tuted to give directiOllson pOlieymattenand to OVeftee the exe-
cution of the project in accordance with the sanctioned. estimates. 

Ui2. The c.mmUtee deeply regret to Dote that dur" the perio4l 
of.3 ye.,-s of its ~  the ~  B"cl lDet onl>'.I1$ee ~ 
ellCh. of ~ years 1973,  1915. lM6 aDd 19'18,. twice clu.iiQc 1871 ani 
1t:n 81ldthrice ~  1974. The COIIlmit&ee find tbat it did Dot 
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'IIIeet at all in It77. Thus, the total number of meetinp of the 
Control Board whieb was put in charge of aupervisinc this projeet, 
was 11 during a period of 8 years. The s.tamIhac Committee which 
.as supposed to take decisions from time to time, also met only 
11 times in 8 years. The Committee are deeply distressed to note 
that the Committee of Direction which was a high powered body 
entrusted with the task of overseeing' the execution of the project 
within the sanctioned estimates, did not meet at all. No wonder, 
this elaborate machinery devised to control and monitor the exe-
eutlon of the project failed to dellvel' the goods and the project is 
.ow faced with problems of heavy over-runs both of cost and time. 

The Committee eonsider it to be a serious lapse on the part of 
ihe MiDistry that no meetlnl' of the high powered Oommlttee of 
Direction of whieh the MInister of IrriI'ation and Power IEnergy 
WIIS the Chairman, was convened during the period of as many as 
'8 years. The Committee expect that sueh lapses wHI not recur. 

1.63. The Committee flnd that it was only in May 1978 that the 
.project was handed over to NHPC for execution for the reason that 
"Government was feeling greatly handieapped as in the ex'stinr 
frame-work, eDoqh ftexibility for 11101'9 expeditiOUB decisions wu 
.DOt poIIi'ble. The company form of management was eonsiderecl 
to be more conducive to quick decision making and effective imple-
mentation of the programme" . 

. 1.14. The Committee cannot but express their deep distress over 
tbe failure of the Government to provide the basic organisational 

~  necessary for the speedy execution of the Salal Project. 
No review of the functioning of the Control Board was undertaken 
at the highest level and the project languished for want of diree-

~ and coordination among the various agencies involved in Its 
execution. 

1.65: Now that the NHPC have been entrusted with the task of 
execution of the Salal Project, the Committee trust that no further 
1IIlippages in the completion of the Project wUl be allowed to occur. 

DIVERSION TUNNEL 

.A,ward Of Contract 

1.66. According to the Audit Paragraph, the work on Diversion 
Tunnel and Coffer Dam was awarded to firm IN' (MIs. NPCC) in 
March 1972 wi'thout settling before hand the additional conditions 
. .,tipulated by the firm regarding price escalation in the cost ot 
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labour and material and extra payment tor ~  The 
Xi'n'fItry have' in' a 'written reply to 'ftle 'Committee ~ the 
'reasons therefor Ili!!I 'fOlloWs: 

"On the consideration thlat valuable tUne would be ,lest :in 
tae process of obtaining fresh bids and that the tenderer 
was a public sector unciertaldDg, the Tender Committee 
decided to negotiate with Mis. NPCC to bring down their 
rates. Negotiations accordiiagly ,were ~  :with 
them on the 10th, 15th, 17th and 18th ~  ~  in 
the course of which they were persuaded to bring down 
their _tes :in 'respect of some of the items. SOme ether 
terms 'IIDCi ,coDtUttou stipulated by K/s. 'fiPCC ware eIIo 
nttIcftiated with ,them and 'the final poIition as eJDe1'I*l 
frem thea88lt{ati6Da was eoD8idend and the ~ 
open tlaL Welle 'to'ftjec!t ·,the teader 'as neaotiatedar to 
accept the same and award the work to Mis. ~ 

'Ohcler the ~  itWb Cleclc!ed 'to ;tolloiw the 
latter aitematlVe ,:mra' aWard the wOrk to M/s"NPCCt;at 
'on 'the ~  ~ niodffy sOme of tM!ir 
lpeclal etm\tlttbne. ~  on 'the ~  rif'. 
~  ~ as eontaiiled' in U. Mintitet 6t tlte 
.MiIlIS !tela,. 1Mb, 'l'th, 'fIth, Mtb aJid''21Rh January, 
1972, the contract of construdfOn Of ~  ~  in 
favour of ~  was sanctioned ,by the Govern-
ment In Mi.rch, 1m. Before the iSsue of letter of award, 
Mis. NPCC acickess8d a communication to Shri J. P. 
Naegamw8pa, ,lie:mbet of the Tender ,Committee, on ~ 
Jartuary,l1n2 giVing their independent version of the 
results of' negotiationS h,.ld "by the TenderConunit. 
with Ml's. NPCC on 17th and 18th January, 1972. SUb-
sequently, a letter was also addressed by MIs. NPCC to 
the Chairman,Tender Committee on the 31st January, 
lWl2 an tile l&Dle'lOject. 'M./i;. 'NPCC further 8111*'esaed 
'8 letter to the 'Chief Engineer, Sala1 ~  'on '29th 
February 1972 reiterating their stand on their version of 
the negotiationS. The Government did not, however, 
take cognizance of the various ~  made by 
MIs. NPCc while sanctioning the letter 01 Award of 
work on 10th March, 14n.2. Subaequent to the isaue ot. 
letter of award,' MIs. NPCC a.pin brought the subject of 
their disagreement to the notice of the Chief . En.Iineer 
on ~ 12th April, 1972. Theae d:isag;reemental corauoVel'-
cies, however, remained unresolved despite exchange of 
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a number of lett81'S ·between MIs. NPCC and the depart-
ment till this matter, alongwith the case ofawar4 of 
a4<Utional works of Adit, Dome and Shaft to NPCC in 
cOntinuation of their original contract, was aliO brought 
up before the Tender Committee, in its ~  meeting 
held on 2Qth October, 1974. These objecflons of MIs. 
NPCC which were not entertained by the Government 
hitherto had to be considered at this stage whfle negotiat-
ing for increase in the ~  original work within 
the overall framework Of the original contract." 

1.67. The additional conditions preferred ,bytbe contracting firm 
were finally discussed by the Tender Committee In October 1974 
and, buecl on iiB ~  was .is&ued in Feb-
ruaryl9"l5 accepting the ~ cenQiticms ~~ that re-
lating to extra payment for dewatering. The extra payment for 
tlMvatertng ·was limited ·to ·Be. 7 lakhs ,for the whole work including 
lOOffer Dam. Aak«t. ·.to iDdicate the buis lor Jimiti.DI the extra 
1'8yment·,for deWatering to·as. 'llekhs, :tbe ~  stated: 

''In the t3rd .meeting of ~  M,ld on 9th 
December, un., the Project .aut!toIiUes,..ated ,that at the 
time Of Mttlement of award of wOJit ,orWDally, the lWrk 
Of dewatering ·was not ~  to JMt YeIIY signiftcant 
and .. such, t.,plea at ,NPeC on #11' ~  was not 

~ 

H'owever, subsequently, while negotiating with NPCC for the 
mcrealMlCl ,8COpe ·ot work blV'OI1/iDg construetion of addt-
:tiOhal 'Works -of Adit, :Dome ·anc:l:.:Shaft -within the SClope 
of onginal contract increasing thereby the cost Of 'the 
work from Rs. 170.23 lakhs .to as. 220.95 lakbs, extra 
paytnent for deWatering merited b>nSideration. The 
NPcC, at that pq.illt, raised '4 claim for ~  payment 
on accoUnt of dewatering at the schedule rates limited 
to Rs. 8.00 lakhs for the entire work. During negotiation, 
as a matter of overall bargaining for getting the additional 
works included in the scope of the original contract, the 
Tender 'Committee accepted the extra .payment on 
account of dewatering subject to ceiling of RI. 7 Iakhs." 

1.88. Subsequently, in the revised sllllC'tion fort)l(e contract 
Jaaued in July 1978, the lUinp.BUm 'for dewatering was increased to 
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Rs. 18 lakhs. Asked to indicate the reasons therefor, the MInistry 
have stated: 

uThe item of dewatering was one of the items of the "schedule 
of prices" of the original contract ........ A lump sum of 
Rs. '1 lakhs on dewatering was fixed with reference to the 
estimated value of work of Rs. 170.23 lakhs. With the re-
vision in the value of work to Rs. 356.14lakhs, which is al-
most double of the originally estimated value, the Tender 
Committee (75th meeting), in December, 1976 decided that 
the ceiling Of Rs. 7 lakhs on account of dewatering be 
increased to RI. 14lakbs. ThIs was approved by the Stand-
ing Committee in its 9th meeting held on 1-2-1977. 

The "schedule rates" refer to the rates provided in the schedule 
annexed to the origin'al letter of award for the work. ' 

Notwithstanding the above provisions of the agreement the 
matter was placed before the Tender Committee in its 75th 
meeting held in December, 1976. A final decision in this 
respect was taken in the 80th meeting of the Tender Com-
mittee beld in June 1977 when it was ftnally recommended 
that payment of escalation on dewatering shall be made 
subject to the condition taat overall payment on account of 
dewatering, including escalation thereon, should not exceed 
Rs. 18.00 lakhs. Pursuant to the ~  Of the 
Tender Committee sanction was accorded by NHPC on 
22nd July, 1978." 

1.69. In regard to another point also made in the Audit Paragraph 
that while awarding work in March 1972 the schedule of quantities 
in relation to Coft'er Dam was not worked out, the Ministry have 
stated: 

"The item rates for the construction of the Coffer Dam for the 
Diversion Tunnel were negotiated with the National Projects 
Construction Corporation (NPCC) and formed a part of the 
'letter of award ........ The N.I.T. (Notice Inviting Tenqer) 
for the work while enviS'aging an earthen Coffer Dam 
further stipulated that: 

'The contracter shall submit details of Coffer Dam proposed 
to be constructed by hfm to be approved by the Engineer 
incharge.' . 

In response to the tender, MIs. NPCC quoted for a masonary 
CrJfer Dam without giving any design an4/or quantiUe. 
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therefor. Accordingly the contract provided that the design 
of the Coffer Dam would be furnished by the project and 
the same would be got executed through the NPCC at rates 
specified in the contract. Since the unit rates for this 
work were already negotiated with MIs. NPCC and pro.-
vided in the contract and the quantities would be as per 
design to ·be given by the Project authorities, there was no 
scope of uncertainty contractually fn this respect. 

This explains the non-inclusion of quantities for the construc-
tion of Coft'er Dam in the schedule of quantities an.nexed 
with the letter of award." 

1.70. It is established that when the contract for Divenion Tun-
Del was awarded to Mis. NPCC in March urn, the additioaal coadi .. 
tions stipulated. by the firm demanding price esealation in the caet 
of labour and material and extra payment for dewaterina' were not 
settled beforehand and the fum was allowed to proeeed with the 
work "on the consideration that they modify some of their special 
conditions." The reason indicated by the Ministry to the Commit-
tee for taking this course of action was the consideratioa that ftvaluM 
able time would be lost in the process of fresh bids and tenderer 
was a public 1Dldertaking:' The additional conditions preferred by 
the ftrm had considerable financial implications for' the project. 
Moreover, without assessing the financial implic:atiOlUl of these 
additional collditions, it could not have been possible for the project 
a.thorities to make any worthwhile comparison with the rates 
.. uoted by other contractors. The Committee, therefore, consider 
that notwithstanding the contracting firm ~  a public undertak-
ing, the Project authorities should have done the exercise of comput. 
iDJr the value of the additional conditions in terms of money while 
deciding to award the contract to the finn and at the time of award-
ing the contract to the firm these conditions should have been duly 
incorporated in the contract so as to avoid any ambiguity and scope 
for controversy on this 'score. 

n:iay in Completion 
1.71. The work of diversfon tunnel was awarded to M./s. N.P.C.C. 

in March, 1972 and was to have been completed. in 18 months i.e. by 
August, 1973. The diversion tunnel was completed and thrown open 
for river diverSion only in March, 1980. According to Audit Para-
araph, the delay in completion of work was inter-alia due to (i) the 
delay in finalisation of drawings and designs, (li) delay in placing of 



~  for supply of gates and liners .' the diverskm. _nel, and 
<iii) lack of deployment of efforts on the part of the contractor (MIs. 
NPCC). 

1.72. As for the delay in the finalisat!on of drawings 'alld designs 
pointed out in the Audit Paragraph, Government have ~  that 
the decision to shift the gate chamber from the inlet to. the middle of 
the tunnel was taken by the Technical Adyisory Committef:l in March, 
1973 but the final decision regarding the steel liners and other details 
was taken by the T .A.C. in January 1974. The design drawiags in-
corPorating the tunnel destgn were, by and large ava'lable from May 
1m to November, 1974. The drawing pertaining to the mqdification 
of the reinforcement in the gate chamber was issued in December 
197&. 

1;73; Explaining the delaY'!in the placing of orders for suplJlY of 
gates and liners,' the Ministry have stated that tenders for ttie em-
b4tdi.ed part. Of ibe gates went invited in January 1874. Acceptaftce 
of the tender was recolnmallded by the T.A.C. in August, lVT4 III\d 
theIe W'el'e' approved by the Government in September, 1974. ~  

teBderer approved fot ,a.rd of work however backed out of its offer 
on 10 September, 19'74. Tenders for ho'ists and glWtft inVited earlier 
in July 1974< were approved by the TAC in March 1975 and by GoVem-
ment in APril 1975. 

1.74. In regard to tbe delay on account Of lack of effort on the part 
of the contractor, the Ministry have stated as follows: 

"Extension in the time period Of completion of Dtveraion TUnnel 
in favour of Mj&. NPCC was granted for a total period of 
5 ye.r. but. out Of whieh, only 7 months were reported· to 
be attributable directly to ttie lack of·deployment of efforts 
by NPCC. In keeping W'ith these cons'derations wlille 
granting the extension upto September, ~ it was stipU-
lated that no escalation wilt be ptid to NPCC tJeyond· 8ep-
~  1W'I6 and Nrther lWore the rights of GOverDrt\ent 
to claim compensation for delay Was reserved;" 

1.75. During evidence (October, 1980), the Committee desired to 
know the reasons for the delay of over 61 years in completion of the 
Cliversion tunnel. The General Mamlger, Salal Hydro-electric Project 
stated: 

"The long period' of construction'is, because of change of the 
loeation of the gate Chamber from the entry face to the 
centre of the tunnel. The decision to lihtft the' pte Chamber 



31 

to the Centre Of the tunnel from ia1et and·was tal.te 8 
months after the excavation of the tunnel for a length of 
1ft metres· 'from the ,inlet IIld a.4.be«! ~~ .. At this 
point of' time (due, to-en,eounterin. of an ua-aaticlpated 
aciV81'1e ~  featant) the location Of the gate chamber 
had to be re-examlned." 

He further added: 

"After the decision to shift the gate chamber from the entry 
portal to the Centre of the ~  was taken, it ~ Rearly 
7 ~ to colJlPlete the tl1Dnel Qd this delay was due to 
the additional works, ~  sa. a. ~  of the deci-

~  to ~~ the! gate chamber from entry portal to the 
centre of the tunnel." 

Con escalation 

1.76. In March, 1972, the contract for the work of Divenion Tunnel 
including Coffer Dam was awarded to firm 'N' (MIs. NPCC) at a cost 
of Rs. 170.23 lakhs. The value of contract was inc;reased first in 
March, 1975 to Rs. 220.95 lakhs and then in July, 1918 to Rs. 385.14 
lakhs. The increase is attributed to increase in quantities and extra 
itema. The cost of the Diversion Tunnel as per revIsed. estimate of 
1976 is Re. 595.48 lakhs. 

1.77. Explaining the reaIOIlI tor escalation in cost of diversion 
tunnel, the Cha:rman-cum-Managing Director, NHPC stated in evi-
dence (October, 1980):-

"As a result of geplqgical features, there was a c;llange ip the 
scope of the work .... 'it was to an extent of abnost 6 tim.e.IJ, 
and naturally the Contractor had to do six times the 
original work. It involved time and cost." 

1,78. Elaborating the point further, General Manager, SaIal Hydro-
Electric Project, stated:-

"The work of the diversion tunnel was in1tially allotted to NPCC 
at a cost of RI. 170.23 lakhs. When the scOpe of the work 
was changed the contract was revised and. the iJlcreaaed 
cost of additional works was assessed at as. 50.72 Wtbs, 
thus bringing. the total revised value of the contract to 
Rs. 220.95 lakha ........ ," 



1.79. Be turther added: 

-'The expenditure against NPCC works 'j,s RI. 380 lakhs upto 
September, 1980. The d1fterence between Rs. 220 lakhs and 
HI. 380 lakhs is accounted for by payment for dewaterlD.g 
and price escalation which had to be paid extra as provided 
in the contract ........ " 

1.80. In a further note- on the subject, the Ministry have stated a8 
under: 

tiThe cost of the Diversion Tunnel was estimated at Rs. 47.14: 
laths in the original sanetioned estimate of 1968. Revised 
estimated coat of this Work is Rs. 629.10 lakhs. This coat 
beside. the contract of N.P.C.C. includes the cost of gates. 
liners and other ancillary works executed through 
difterent agencies. The total excess of Rs. 581.96 lakhs is 
mainly attributable to the following: 

------,----------------, 
{RI. in la U .. 

(i) Increase due to change in the location of the pte structurl" on geo-u:chnical 
c:oDlideratiOlll neceuitatiDl pdditional works resulting in more than 
lis·fold inaeue in quantities 434.lil 

(ii) Increaae due to escalation • 115.03 

(iii) Increaue due to payment of dewatering charges to MIA NPCC as pt'rtefDls 
of contract. . . . . . . . . . .' 14.00 

(iv) Workcharged establishment and other contiDlenciel 18.311 

TOTAl. 581.96. 
---------------------

1.81. As against the revised estimated cost of Rs. 629.10 lakhs the 
upto-date expenditure ending October, 1980 is Rs. 543.72 lacs as 
detailed below: 

1. MI •. National Projr.clS Conat. Corpn. 

lZ. Mf •• Triveni Structural. Limited. 

3. MI •. Om Metals. Minerall Pvt. Ltd. 

.' MI •. MajC)r Qaind 

5. Mil. Zordar Industries 

. 6. MI •. National Engineering Works 

.Not Vetted. 

111.40.g08 .00 
... ,,'" 

4.60,087.00 ' .... 
33,123.00 

7.81 4.<10 ; 



II 

----------_._-----
7. MI. . Ujj..., Singh 11.195.00 

8. Mia. Madan Lal 1.110,544·. 

9. Ml •• Surendra Gandhotra 140808 .• 

10. MI •• Thomal Mathew 5.299 •• 

II. Mil, T.K. Mathew . 2,271.00 

12. MI', Nangal Worbho,) :l.sS. 737.0$ 

11. ~  ofnnterlal due toexce .. over contractiuue rates directly debited 
to work. aold other chara'el .  .  .  .  .  .  . 71l,47.f80.oo 

TOTAL 5,43,72,496.80 

1.82. The contract for diversion tunnel ~ awarded to MIs. 
National Projects Construction Corporation in March. 1912 for 
Rs. 170.23 lakhs. Subsequently, due to increase in the scope of work 
involving construction of audit, dome and shaft. the value of the 

~  act was increased to Rs. 220.95 lakhs. In fact. the expenditure 
on these works completed by National Projects Construction Cor-
poration amounted to &. _ lakhs upto October, 1980. The tot.l 
expenditure on the diversion tunnel is now estimated to be 88 hiP 
as •. 69Z.18 lakhs as against only as. 47.14 lakhs provided for i. 
the original estimate and Rs. 595." lakhs in the :revised estimate 
of 1118. 

1.83. The Committee regret to observe that 'before giving the 
go-ahead to the contractor on the basis of the original design of 
installing tbe gate structure at the entry portal of the diversioJ} 
tunnel, the Technical Advisory Committee (TAC) did not fully 
consider the impUcations Of "slumped rock mass" indieated 'by the 
Geological SUIWay of India. The TAC, Instead decided that with 
a modified design it could be possible to instal the gate structur. 
at the entry portal which ultimately proved to be a total miscalcula-
tion. Apart from readering infructuous the expenditure of Its. 8.45 
lakhs already inCUl'I'ed before shifting the gate structure to the 
micldle of the tunnel, it resulted in a delay of over 8l years in eo_-
pletion of the diversion tunnel thus throwing the entire projeet 
sehedule out of gear, not to mention the huge esC'alation in CM" 
all rouni. 

1.M. The Committee trust that the unfortunate expel1ience in thi .. 
cue would impel the planners to take geological investigations more 
seriously in future so that projects of this nature are not beset witll 
iJllcu1U.. in crudal areas tbe way Salal Project has been. 
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CONCRETE DAM 

Award oJ work without finalising designs 

1.8&. It is seen from the Audit Paragraph that the tenders for 
\'be (:oncrete Dam were first invited in December, 1973. TheIle were 
invited for thP-second time in June, 1975 and the work was ftnNly 
awarded in July, 19'16. In reply to a question from the Committee, 
the Ministry stated (28 July, 1979) that "an economical solution for 
treatment of the foundational problems from' block 16 to 25 (of the 
Concrete dam) is still under study and solution is nearing finaUaa-
tlon." Slnee further investigations regarding the treatment of 
shear zones and foundation of the dam were still being conducted 
and foundation treatment for Blocks 16 to 25 of the dam was under 
a,tUdy, the Committee enquired how tenders could be invited, in 
December, 1973 wihout any firm design and drawings and how the 
W'ork was awarded 1n July, 1976. In a note, the MinIstry have 
Itated: 

"Tender. for the caDltnlctien of Concrete dam were inVited 
In December, 19'13 on the bdhl of drawings, schedule of 
quantities and spedftcatkms ineorporatedtn the "BOok 
of Speciftcatlons, Schedules Bnd drawings" for the 8al81 
Project issued by Central Water Be Power Commisllon in 
November, 1971, together with such ~  in 
draWings which were, effected between 1981 to 1973 as a 
result of various TAC decisions ...... The drawings and 
specifications incorporated in the said document were 
based on geological investigations conducted by the Geo-
logical Survey of India which are also included, theretn. 
The tender ~  alongwlth drawings and speclfl-
eatlons included there1n were further vetted by the 
CWIrPC beftll"e issue to tbP intending bidders. ~  

were, therefore, invited on approved deSign drawings as 
were adequate for the purpose. Subsequently, !:e., after 
the Contract was awarded in 1978 and' the contractor 
stllTted the work, design changes took place becau.se. of 
the subsequent gee-technical assessment of certain ad-
verse features in the dam foundation which could be pick-
ed up only after these were progressively mawed and 
assessed, when the excavations ~  c-",J.ed out ami tests 
~  ~  materials of these adverse, ~ ~ .•. , 
$ucb ~ ~ could ~ a 'feneral, phenomena ,pbtailWll 
in all Himalayan Projects because of the youaw aDd 
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heterogenous geological formation. . No' .. amC)lmt ot, px. 
construction investigations by drilling and drifting, which 
are oaly by way of sampling of Gte lub-aoil, will -pre-
cilely indicate the magnitude, Cltiapoaitien and phyaieal 
nature of all the geological inftrmlttel of the ~  

It is only after these features· are expesed and tbetr geo-
technical assessment made that the construction drawings 
for the various cOmlPOnents of the Project can be pre-
pared. In sound rocky formation there are ~  varia-
tions between the specifleation drawings and construction 
drawings but in adverse heterogenous geological forma-
tion the variation can be of a major degree." 

'1;86; In a further note submitted to the Committee in Septem-
ber, 1980, the Ministry have stated that the dam, comprising 
Spillway, Power dam and non-overflow blocks, is situated 
on a narrow ridge dividing the northern 8Dd seutb8m limb 
of the Dhyangarh loop. Due to its unique location on a 
DIift'.OW saddle (of wbieh there is no parallel) aDd the un-antici-
pated geological problema uiociateci with any H,de! Project I_ted 
iIi -the young' Himalayas; the structure has posed extra-onllU8I'Y 
dMign problems. Conventional grouting teehniques: U8eclfor . ,the 
treatment of foundation had to be modified and new techniques 
evolved after reQeated trials and tests to improve grouting efficacy 
Oft the dam fourldation. The eompUcated foundation prnblem 
~  elaborate gedphySieal, ,eo-technical, photo-elastic 
studies and tests and repeated reYiews of the designs and changes 
in. specifications to evolve satisfactory designs solution. These 
e1.borate sc1ellUftc studies and relj?eated reviews have helped not 
only to evolve safe and sound design with igdigenous know-how 
but also generated the necessary confidence for tackling such simi-
lar pn,blems which may be ~~ while CoMtructing nther 
Hydel Projects in the upper reaches of the young Himalayas. 

1.87. In the above background the design.s of the structure have 
necessarily undergone number of changes from time to time so as 
to ensure its safety. As of now the designs of blocks 1 to 15 have 
been flnatiSed and the construction work is in progress. As. regards 
the reMaining Blocks 16 to 25 of the Concrete dam, proposals 
eyolved after a number of tests and alternative studdes are Utl'der 
examination by the Central Water Commission and are likely_ to 
be finaUsed shortly in consUltatiOn with the Tecbntcal Advfsoty 
Committee. In the meantime work on foundation excavation of 
theSe blocks in aeeordance with latest design proposals is in pro-
gress. 
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1.88. As .a resUlt of design changes quantities of a number of 
itelD8 of this. structure DBJnely, excavation, dri1J1ng Ir grouting and 
ccmcreting have increued substantially from time to time. The 
present position is 88 under: 

Item ...... 

-----. 
Excavation 

0J0c:retias 

Drilling I: grouting 

Original 
estimated qty, 

1539 TM8 

11111 TMI 

81' ~  TRM 

Reviled qly, 
as per designs 
of 1976 
._-_._. ___ 0 

178:1 TAP 

1014- TMI 

1100'6 TRM 

Reviled quantily Work completed 
as per latest endinl AUlUlt. 
deaip 1980 

2243' 052 TMI 1'763' 1311 'fMI 

1511' ®5 TMI 164' 039 TM' 

401'2011 TRM 1116, 579 'fRM 

------

1.89. The Committee have been informed that as a result of vari-• 
oUB 'design changes and in view of escalation in cost of labour and 
material, the cost of Concrete dam which was originally estimated 
at Rs. 1693.14 laths (1968) has been revised to RH. 369.38 lakhs 
(1976) . The increase in the cost is mainly attributable to:-

(i) Increase in the spillway capacity from 6 lakhs cusecs to 8 
lakhs cusecs and consequent increase in the length. of spill-
way and number of crest gates. 

(ii) Cban.&e in designs and considerable increase in the 
volume and scope of WO'l'k for treatment of un-anticipa-
ted geological features. 

(iii) Additional provision of abutment drainage and grou-
ting etc. 

(iv) Escalation in the labour andmeterial cost. 

1.90. Asked to state the latest position regarding the estimated 
cost of Concrete Dam with reference to the present estimate ot the . 
total project cost which had increased to RH. 350 crores, the Minis-
tl)< have stated that the approximate provision for concrete dam 
is now RH. 77.5 crores. The component of this cost as payable te 
Hindustan Construction Company on completion of the work is Rs. 
35.37 crores excluding payment on account of escalation which is 
to be paid extra in accordance with a pre-detennined formula pro--
,"ded for in the contract based on the increase in the various cost . 
indices 'm:d the statutory increase in waies. 
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un. During evidence (October, 1980), the Committee deiired 
to mow for how long the problems posed by the Conaete Dam bad 
"been under investigation and whether they were anywbere near 
IOlution. The - -~  Director, Salal Project, 
stated: 

"Discussion has been going on ever since the problem was 
noticed and the problem surfaced. It is of such a great 
magnitude involving the stability of the dam;" it is really 
the very basic question. It has been under discussion for 
a few years. As you perhaps know, various alternatives, 
various tests and analyses were proposed and that has 
taken sometime. Atter all, what we should really ap-
preciate is the magnitude of the problem in this parti-
cular context. While saying this, I am not trying to 
brush this aside and justify anything that has happened. 
But the predominant factor is this technical "problem 
where the stability of the dam has been involved and 
given these conditions, our experts have really battled 
hard and treated carefully. After many alternatives "they 
have ultimately arrived at a final decision and, we win 
have to work on this final solution. 

We are in the har.:>py position to say that excavation drawings 
have been issued formally. It means that a solution 
has been arrlved at for the power dam which was hot-
ding up the work." ." 

1.92. The Committee observe that the Concrete Dam eomprising 
" "1IpUlway, " power dam and nOll-overflow blocks, posed 'iextn.-ordi-
-nary design" problema" due to its unique loeation on a IUlJ'l'OW 

"1I8ddle "and the uuo-antieipated geologieal problems." It tOok 
several years for the eolieerned. agencies to find out sultahle solu-
tious to these problems and in faet it was only in Odobel", 1980 that 
. "tile flDaI excavation drawings for blMb 1.6 to 2S of the dam were 
released by the Central Water ~  

1.93. The Committee find that as a result of design changes, 
quantities 01 a numher of components of the conerete dam strueture 
. viz., excavation, drilling, grouting and concreting have increased. 
substantlaUy thereby pushing up the cost of the dam from nearly 
as. 17 crores <as per 1988 estimates), to Rs. 77.5 crores <November 
1980estimaUls) i.e. by nearly 356 per cent. 

1.M. The Committee are not pUl"Suaded by the eontention of. the 
MInistry that "no amount of pre-eonstrudion investiptloas will 
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~~  the ~  dlspOBitien aad phy.kal ~  

~ all the ........ eal inti,.ties ef the foUDd.atiGn". As·the Mtaro-
.... __ '_dOllof tile· Rinaalayas is well;.QOWIl, theGonuniUee 
eaaaet resist the 'hl!apresSiOiltlaat adequate ·tdletts wt!l'e .aet'. **,e 
initially to pool the experiences of exeetttion of other projects in 
the Himalayas, to sift the available data and to harness the latest 
~ of pre-eonstruetionmveltigations. Had -enough atteD-
tI8ii. heien paiel te theae aspft4s, tile parameters of· the problem could 
"e Hen more "y"heated, eolUtions would not have taken 
I!IO . ' ..... to eeme b'y andeonfdderable amount .if time alld money 
·aoatd ........ J, -have been _ved. 

1.8J.The c.mmittee do believe that the . beaefiaa of the studiell 
.-Me, ·tlle.xpel'ieace gatlte1"eft ·ao. tile pNf'eues ..... 'ed in treat-
-inc··tIte ~  of dae e8DCNte·" ........ -be tfidly made use 
.. wIt.iIe ~  up 4imilar projects ellewller& 

UtiliBlIiion oj ~  ~  

1.96. There has been an inaeflSe in the ~ cost of the 
~  from Rs. tB.93 crores in the oJiiipal ~  (1968) 
to R& 39.15 crotes in the second revised estimate of 1976. The in-
crease in cost is attributed tnte.r aliQ to the elim; nation of savings 
~  On ~  of re-U$e of the material ezcav.ated from 
tb9' ~  dam site in theroc:ld1ll· dam-theexten.tol savings on 
nus aCcolUlt were,shown in the original estimate (1968) &8 Its_ 2.9fI 
crores and in the first revised estimate (1974) as RI_ 4.24 crores, 
due to inftation and design chQnges. 

·un .. Asked if direct utilisation of eKaVated· material from ·the 
·Coocrete ~ site in the rotJdUl dam .... notposstble, why· did Itbe 
Mnctioned ~ (1-) provide ·.for ·it .and' why was the· ..wng 
oa· this ..acoUDt increased in lW14, 'theMiDiBtry have stated: 

"The original .project es,U .. ~ (1N8) provided ,. l'c-ue 
of ~  per cent, of rCMlk excavated ~ in· the eOR8-
truction of Rockftll dam, partly by direct utilisation and 
partly by stadt· piling. SuCh a ,plBil would requti.e COIl-
.QllT8nt .execution of ·RocJdUI dam along with othft works 
and in addition availability of adequate -space immune 
from damage by floods for stock-piling the excavated 
material 'forsuhsequeat re-use. Neither ot these condi-
tions held true ·.for Salal Project except for avaib,btllty 
of a small space in Dbyangarh area where not more than 
5 lakhs. cu. metre coulti be stocko,pfled.The concept of 
availing a cr-edit of R.. 296 lakbs' frotn use of excaVAted 
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material in 1988 estimate WBI, :tberetor.e, Dot reIlUstic. 
111 19'14 this mistake .., repeatecl at ~ plrmning 'staps 
i.e. before the revised 'eltimatle of 'l1J'J8,butthe Diiltll1le 
was spotted in time and corrected in the revised estimate 
of 19'16 . 

. . . . the increue in the credit on accOWlt ofre-use of the 
~  'material as refleoted in theunsanctioned esti-
mate w-a-visthe provision of sanctioned·estimate ot 
1968, is mainly due to the revision In ,the unit price of its 
·utilisation from Rs. 14.12 to iRs. 19.77 per CUlm. and mar-
ginally due to merease -in the quantity," 

1.98. According to Audit Paragraph, against 21.2 lakh cU.m of 
- ~  anticipated to be recovered, the quantity stock-
pilea Was Sj2 lakh cU.m. only. Want of adequate stqrage space, 
fanure of the scheme to stock-pile it in crates along the bank and 
washing away of the material in the floods of AugUst, 1973, are 
cited as the reasons for the same. Asked what ~ the measures 
taken for proper ~  of the material the ~  have stated: 

"It was.originally anticipated (1968) thattbe excavated 
material would be dumped in the riWl" 'ohlmnel along 
the ·banks for utilisation subsequently. Tpis antic;lpation 
did not, however, <:pme true f1S the matetiill so dumped 
could not wtthst8Dd floods. Attempt was, therefore, 
made to retain the dUlI)ped material'in asmaD portion 
along the bank of the river on an experimental basis, by 
orate .protection at its .toe. This experiment did not, 
however, succeed (1973) and accordingly the original 
~  at stockpiling the material along the banks for· 
re-uee was abandoned. Out of ihe entire excavated 
~  only apart (to the extent of the S98ce area 
. available) was .stockpiled for subsequent utilisation 
at the only available limited area near Dhyangarh. It is 
pertinent to point out that no other place immune from 
ftoods is available at Itbe dam site or within 10 kms. of the 
same, to permit stockpiling of the entire excavated material 
re-use subsequently. 

Considering the value of material intended to be stockpUed for 
reutilisation. crate protection at the toe of the stockpile 
was considered to be an economically reasonable proposal 
that could be adopted. This having not served the purpose, 
the material was stoc;kpiled alternatively (to the extent 
of space available) at the only available place at 
Dhyangarh." 
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1 .•. Asked what was the quantity stockpiled and washed away in 
1978 and whether any damage report was sent ~  the Government for 
4J8nction, the Ministry have stated: 

. . . , 

"The excavation of concrete dam comprised two distinct con-
tracts, namely excavation of Spillway and excavation of 
Power Dam. TIle excavation involved in the former was 
about 8.0 lakh cu.m. and in the latter about 5.0 lakh cU.m. 
The contract for excavation of spillway was allotted in 
January 1972 on the premise thart out of the total excavated 
material, about 6.71 lakh cU.m. had to be dumped at the 
inlet and ridge for creating enabling works like approach 
road and working platforms. In the absence of this faci-
Uty it was not possible to do any work in the ltunnel or 
on the Spillway excavation. But for the availability of 
this exc:avated material, these enabling works would have 
to be constructed with material ~  from. other 
places at a high cost. With the utilisation of this excayated 
material for these enabling .wo.rks, no extra cost wis 
incurred. thereon. The balance of 1.2 lakh cU.m. of Spillway 
excavation was Proposed ito be stockpiled at Dhyangarh 
originally: 

The enabling works constructed by using Spillway excavated. 
material Were subject. to . getting periodica.l1y damaged by 
. the floods in the river and were being maintained in a 
. serviceable condition by replenishment fmm. SpUlway 
excavation. The spillway excavated materfal (to the 
.extent of 6.7 lakh cu.m.) as orjginally intended, was there-
fore, by and large, .utilised,. fQr ~~  and subse-
quent maintenance of these .enabling works which were 
eS,!lential for the .constructlon activity. The excavated 
'material was, therefore, gainfully utilised (even though 
not for the p\.ll'Pose . originally intended in the project 
estimate of 1968) for .construction cif enabling works in 
accordance with the detailed estimate of works sanctioned 
subsequently but before the start at work. The material, 
therefore, served its internal purposefully before tne same 
got washed away ......... . 

Out of the total estimated quantity of 21.2 lakh ,.." m. (1968), 
5.12 lakh cU.m. have been 3afely stockpUed for l'e-use, about 
6.70 lakh CU.m. have been used on the eon.struction and 
maintenance of enabling works during construction (e.g. 
approach roads working platforms, temporary cotter Dams 
etc.) and the balance which could neither be stockpiled 
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(for want of space) nor used directly W88 treated as a 
spoil. Tb1s factual concept was accordingly ~  
in the reviled estimate of 19'78. 

In the above background the question of reporting any loss 
Ito Government did not arise." 

1.100. Audit Paragraph states that out of '5.12 lak:h cu.m. of 
material that was stockpiled for ~  2 lakh cu.m. were to be used 
in the main concrete dam as per contract with finn 'H' (MIs 
Hindustan Construction Co. Ltd) and the remaining 3.12 lakh cu.m. 
were meant for re-use in the rockfUl darn. The Committee are in-
formed that firm 'H' has already consumed 1.13 1akh cu.m. of material 
and the rest will also be utilised progressively. . 

1.10t. As regards the material meant for re-use in the rocldUl 
dam, the Audit paragraph states that the second revised estimate of 
rockfill dam did not provide for any credit for the use of this material 
nor has any material been ;aken over by the ~  Facilities 
Division for the rockfill dam. Asked to explain· the poSition, the 
Ministry have stated: . 

"The material has been takt!n over in the books of the Rockfill 
Division. A processing plant is being assembled for proces-
sing this material for use as filter on the Rockfill dam. 

In respect of non-provisiOn for re-use Qfthis material in the 
Rockfill dam estimate, it is stated that the revised estimate 
(1976) stipulates, as under, in this ~  

'Stockpile for re-use .of excavated material for Rockfill Dam 
has been adve,1"tised. as a quarry for concrete dam. As 
such the credit on this account has already got reflected 

·in the Concrete Dam !'lite.' 

As the entire stockpiled material was advertised as a quarry 
for concrete dam, no credit was given in the revised esti-
mate for the rockful, on account of re-use at this stock 
piled material. However, subsequently the actual require-
ment of concrete for the pre-diversion work was assessed 
at about 2 lakh cu.m.and accordingly. he was permitted 
to use 2 lakh cum. only out of the stockpiled material and 
the balance of 3.12' lakh cu.m. therefore, became available 
for use as 1l1ter'material ii1 the RoeIdll1 dam.'lleeeBlery 
credit will accordibgly .:be liven. to the concrete dam estl-
;'Dlate in rthiB're&pecl" 
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1.102. Aldted whether the comparative economics of the use ~ 

stockPiled material "is-a-vis material from 'the quarry has been 
worked out,·the Ministry have stated: 

"An assessment made in February, 1975, indicated a saving 0'· 
Rs. 83.83 lakhs on account of reutilisation of a stockpi\ed 
quantity of 3.91 1akh cu. m. 

This assessment ~ not, however, ·include the expenditure on 
"double-handling' of l1)aterial involved in StockpiUng 
operation. However, achieving this economy is conditional 
to the a\tailability of a safe and suitable stockpiling area 
near the dam site which is not avaUable at Salal.·' 

1.103. During evidence (August 1979), the representative of the 
N. H. P. C. was asked as to why it was not possible 'to construct the 
CQncrete and RockfUl dams simultaneously as originally envisaged, 
so ;that the excavated material could be ~  utilised. ' He-ex-
Plained the reasons as follows: 

"The rocldUl dam can only be done when the diversion tunnel 
is completed and I am able Ito put a very quick: dyke or a 
small coffer dam, diverting the water of the Chenab through 
the diversion tunnel. TUl that stage comes abcNt, the 
question of using. the spoU from the sledge does not arise. 
It can only be stored ...... The s{»Oil can not "go on to the 
rockfill dam directly unless the diversion tunnel gets com-
pleted. The latter has been delayed, and is getting com-
pleted neXt ~  

1.1M. The 11168 and 'the 1974 estimates of the Salal Project pro-
Wled for savings of BI. 20M erorel and :as. 4.24 crOfts respectively ,on 
aCC01lD.t of antielpated re-1ISe· of the material exeavated from the 
eoncrete dam site in the roddDl dIIID. This envisa,ed ,tther simalta-
DeoDIJ constradion of the con.c:nite and rocldUl dams to enable direct 
...., 01. the material or in the alternative, safe -toebUiD« of the ex:-
ovated material for future use in the J'oddID dam. 'fte experieDee 
d1ll'iDg eonstrudioD has shown. that It was DotfoUftd pogible ela.-
te qaclQ.oonise the censtructlon of C011Cl'ete ... roc_ dams or to 
MfeI7 ~  or store .u the material excavated from the COIIerete 
.... ~ ueDvIsaced ID the projeet .tiIDa_. 
I.!8&. Oat of a toW 01. ZLZ 1akh. eum. of I'84IIlbie material anti-· 

eipatetI to he JeeOV .... oat)' ,.70 Iakh ............. ~ have been 
"'.fer cnatiIIc --... WOI'b (1_, the .--Vla" W'Ofk) IAICh 115 
..... road and workin, platform..&.U laJda ~ ., ~  is 
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~  have ,1Jt,e1l atock-pJled out of widell '2,,,h ~~ is p1'OpOIfpd 
•  , ..... iD tJae main concrete dam ..., 3.12 IaJda C1LIIL is meant for 
RIlle ,iI) the roddUl..... Thv;s, oa.Iy 11.8 bddl cu.m.. of the exeavated 
.. ~ _ of 8Dtieipated total ~  ~ of U.Z lakh cu.m. 
... ,either beell utilisefl or wW be utilisecL The remainla, '.4 Iakh 
et,I.1II. is reported to have beell "\V8shetJ a,"y in floodS' and is behlc 
trated. t:as a spoil". 

LI06. The Committee also note that even for the 5.12 lakh aLJD. 
of exCavated material ,vhieh was stockpiled for reuse, 110 credit was 
shown in the estimate either for conCrete dam or for the roeIdlIl dam. 
where it was intended to be ~ The lapse is sought to be explaill. 
ed awaT by maintaining that the entire stock pilei material was 
advertiSed as a quarry for conerete dam. The Committee ~ 

that this was not a regular procedure to adopt. 

Consolidation Grouting 

1.107. The work of 'consolidation grouting of formation rock below 
spillway' 'was awarded to MIs NPCC in December 1974. The work 
was started on the basis of the parameters adopted after conducting 
trial grouting through another firm-MIs Cementation Co. at a cost 
of Rs. 1.43 lakhs. As the results of the grouting dOD_e by 'MIs. NPCC 
were not' very effective, the parameters were revised. Even the 
revised parameters were not found Satisfactory and in April 1976, 
the Technical Advisory Committee suggested fUJ1ther trial grouting 
with different parameters. 

l.108. Asked why the parameters evolved on the basis of trial 
grouting were not adequate, the Ministry have stated: 

" .......... the parameters laid down by Central watar Com-
mission for grouting were subject to a trial through MIs 
Cementation Co., one of the expert 1lrms in the line. After 
completion of these trials, the contract for grouting was 
allotted to Mis National Projects Construction Corporaltion. 
Wliile the work was in progress the results of grouting 
conducted by Mis NPCC were analysed and it w-'isfound 
that the same, though effective in· some locations, were 
not generally effective in treating the entirefounda-
tion satisfacto,rily. A note on the ~  of the 
results and comments thereupon were forwarded by the 
project authorities to Central Water CommisSion in July, 
~  Considering the ineffectiveness of croutlng, by adopt-
ing the grouting parameters evolved as' a' result of first 
tria). ~~  the' subject came up for revtew in the 
meeting in 'Central Water 'CQJJlJ;niss1c)n on 19-9-1975. 
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~  the 'Central Water Commission Ofticer, technical 
experts of the loading grOu1ing 1irms in India '(11./8 Rcdto 
Hazarat and 'MIs cementation) piu'Uclpated ,in the diseus.. 
slon. Pursuant to . the discuasions, detailed revised para-
meters and specifications for consolidation grOuting' were 
laid down by the Central Water Commission. Thereafter, 
,National Projects Construction Corporation continued 
futtther grouting, (on the revised parameters decided by 
CentTal Water Commission) as a part of their contract. 
In the meeting it was also decided that the results of the 
grouting based on the decision arrived at, would be ~  

reviewed by the Central Water Commission. Further 
review of the results indicated thalt even with the revised 
parameters, the efficacy of the grouting was not satisfactory. 
This was due to the complicalted geology of the foundations 
with special reference to the presence of thin joints in the 
rock mass, which though otherwise previouf3 were bot 
easily amenable to grouting by cement. The Central Water 
Commission, !therefore, placed the problem before the Salal 
Technical Advisory Committee in 11th meeting hold in 
April, 1976. In view of the complicated nature of the ,pro-
blem and ineffectiveness of the normally accepted standard 
grouting parameters, the Technical Advisory Committee 
suggpsted further trial grouting, adopting different tech· 
niques and parameters. The trials suggested by the Tech-
nical Advisory Committee involved different techniques of 
grouting requiring inclined holes and air water washing of 
the holes under pressure prior to grouting. 

This explains the complexity of the problem and the reason 
for inadequacy Of the parameters evolved on the basis of 
initial ~ grouting." , 

1.109. Asked further as to why trial grouting was not done on a 
more extensive scale to avoid the situation which developed after the 
award of the main work, the Ministry have stated: 

. 
" , , .... trial grouting initially. was done adopting , prescribed 
parameters on a conventional size of test plot. Due. to 
peculior geological problems, these results were not 
subsequently found effective in, most of the areas of dam 
~  leading thereby to further experimentatimlt 
On an almost continuous basis. The entire itOuting work 
by National Projects Construction Corporation followed 

, I 



47 

.by departmentalwork,;1D tact, thus, became a wide-
scale experiment leading to ultimate solution of this 
complicated problem-If 

1.110. The Ministry have further stated: 

uSatisfactory parameters for the foundation grouting for 
both concrete and rockfUldams have already been 
evolved and production grouting is in hand. As of now 
no more uncertainties exist in this ~ However, 
exPeriments for determining-the rock mass properties of 
certain adversely orientated cross shear seams are still 
in progress to evolve economical designs for Blocks 16 to 
25 of the Power Dam." 

1.111. It was pointed out during evidence that the fact that 
grouting tedlniq'ues had to be changed frequently following a 
method of trial and error indicated that the higher' technical 
advisory bodies were not able to give proper guidance to the pro-
ject authoritie!;. In this connection, the representative of the 
Central Water Commission stated in evidence (August 1979):-

" ...... the grouting that we· do is in a definite pattern. No-
body ,lplows in the beginning as to what should be the 
exact procedure to be followed.' So, the grouting para-
meters are always found out by a trial and error method. 
The parameters depend upon the geological features of 
the 'site. In some places we did some trials and, after 
t.he trial, we had decided to follow the procedure at a 
nearby place. When we did the grouting by that 
method, we found that the procedure was not effective. 
That means we were not getting enough strength arid 
impermeability by groutirtg. We had then to change the 
pattern of grouting. We have to follow this proceas in 
any trial grouting. 

I want to say tpat whatever trial grouting we do, that 
forms part of the larger grouting. So, it is not that the 
trial grouting that was done· is useless. It fonna part of 
the main design. Therefore; it helps .us and it is not a 
waste of money." 

·1.112. The Committee enquired why the work was awarded to 
a contractor before ~  lmowing what type ot work was re-
quired.to be done. The Secretary of the Ministry replied that 
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"the pai'aDleterB. coUld not· have been estabUshed witliout a con-
tractor mobWstDg sOme equipment and carrying alit· some tests . 
...... . " .Even then we could not visualise ~ permeability charac-
teristics there without undertaking the drilling and grouting." 

1.113. According to Audit Paragraph, when in April, 1976 the 
Technical AdviSory Committee suggested further trials on the 
basis of different parameters, MIs NPCC quit the job as they cti:d 
not have "the requisite experience for the job and the contract 
with it ~  not cover the changed itemS'" and the contract was 
tenninated in August, 1976. Asked why was this work allotted to 
M/s NPCC ~  they did not have lIthe reqUisite experience", the 
MiniStry have stated:-

II ..... ' .:they pleaded inability due to lack of appropriate 
equipment as well as due to change in scope of the·con-
tract, to undertake any further work of trial grouting 
involving changed technique and parameters. The COn-
traet was not terminated on the grounds of inexperienee, 
but at the request of the contracting firm." 

1.114:. During evidence (August 1979) the Chairman, and 
Mana,ging Director of NHPC admitted that in their replies to the 
Audit, they had made CIa Uttle ~  According to !ltm what 
the NHPC had actually stated was: Mis NPCC did "engage 'MIs 
Cementation as Sub-eontractor and therefore adequate experience 
was available with the contracting firm.. But the change in the 
grou.ting. technique necessitated some specialiied equipment which 
the firm. did not have. Now we are going in for specialised form 
of grouting after a lot of study and discussion with our Technical 
Advisory Committee. 

1.115. In this connection, it is noted that the letter dated 7 May, 
1976 from MIs NPCC expressing their inability to continue the 
work inter alia stated: 

"Not only ~ do not have any equipment for such tYPe of 
trials but also the whole trial work is completely a 
departure from the srope of work provided in our con-
tract agreement. 

While we do appreciate the eagerness of the department to 
have best possible conditions for inCreasing the Cement 
iDtak8 appreciably in the rocky. strata and i1a perme-
ab1llty redUced to an extent of one ltigeon. We ollly 
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~  that these· ~ ~  ~ e&tab&hed Well 
b«oretbe award of cOntraCt to us." . 

1.116: ExplaiDing the position further the-MiDistry· have in a 
note stated: 

• 
"After the closing of the contract ~ M./s NPOC, further 
trial grouting was, thereafter conducted by the depart-
ment' with the help of Beas Project and a part of the 
work was· given on contract to MIs Radio Hazarat. The 
bulk: of work wi\$, however done through Beas Project 
departmentally. The trial involved studyot a number 
of alternative parameters and techniques. After complet- • 
ing the trials, the etBcacy of grouting was further 
assessed by DyJW¢c. Elasticity ~ completed through 
Central Water and Power Research Station, Pune. The 
details of trials and the results thereof Were again placed 
before the Technical Advisory Committee whoftDally 
decided on the techniques and parameters of grouting 
in the above meeting. 'n1e work is presently being done 
accordingly througb MIs. Hindustan Conatruetion Com--
pany to whom the contract for Concrete Dam has been 
allotted." 

1.117. Asked why the Beas Project Organisation was not ap-
proached earlier for trial grouting, the General Manager Salal 
Hydro-Electric Project during evidence stated (October 1 80):. 

"We stJr'ted the grouting with conventional groutfnl para-
meters and techniques. There w.as, ~  no Decea-
sity to approach the Beas organisation  for this job u 
other contractors in the country were equipped to take 
up this job. Accoidingly, open tenders for this work 
were illitilillyinvited resulting in award of contract to 
MIs NPCC. With the change in the ~ parameters 
and technique each trial suggested by the Technical 
Advisory Committee involved use of ~  technique 
and equipment which was not in the ~  of M/S 
NPCC or their sub-contractor MIs Comentation Co. The 
Project had, ~ to approach the Beas organisa-
tion for supply of skilled men and equipment 80 that the 
entire grouting studies suggested by the Technical 
Advisory Committee could be undertaken." 
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1.U8. Tbe ~ about the, ~ for delay iD 
Completing ~ consolidation, ~  'The,vitDIIiB ,repUed:-

" 

"With the change of parameters and techniques of srouting 
and non-availabWty' of the required equipment with 
Mfs NPCC we had approached the Seas Organisation for 
supply ~ some equipment which had been ortglnally 
imported fot the Bhakra dam. Mr. Chopra, the then 
Chairman of Technieal Advisory Committee, who was at 
one time General ~ of Bhakra dam. suggested 
that the required equipment would be available with 
Beas Project' as it was originally imported IDr 
the Bllakra dam and had been subsequently transferred 
to 'the" Beas Organisation. In case this equipment was 
not located, 'obtained and re-conditioned for use, the 
same would. 'have to be imported. 

1.U9. In a note on the subject subsequently furnished to ,the 
Committee, the Ministry have stated: ' 

I., 

" ~  

,,"The experimental grouting suggested by the Technical Ad· 
visory 'Committee" involved different techniques of 
,grouting requiring ,inclined holes and air*water washing 
under pressure prior to grouting. M/s;National Pro* 
jects Construction Corporation to whom the contract of 
grouting was 'allotted earlier, did not :: haTe requisite 
equipment 'for doing the job and their original contract 
did not cover such items of work, Mis National Pro-
jects Construction Corporation, ,therefore, expressed 
their inability to continue the work of trial grouting 
"Under 'the contract stating that cCnot only we do not 
ha-;;eequipment for such 'type of trials but also the 

!' trial: worI{'is completely a departure from the scope of 
, the contract ~  ,and' "in view of the circum· 
'stances mentioned above \ve have no 'other option left . 
'. out but to request yOU to terminate oW-contract imme-
diately".' 

Accordingly the contract was, terriUilated at the request ot 
Ii'PCC. 

Subsequently the trial. grouting was done utilising men aDd 
machinery loaned from Seas' Organisation. The results 
Of the trial grouting were placed before the Technical 
Advisory COmmittee in ita 12th meeting held on 21th 
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SeptembeJ', 1977, wherein fiDal ~ " and techni-
ques of grouting .were fiDally decidld. The Hinduataa 
Construction Company iri their current· contract for the 
'Concrete dam. are doing grouting work on the basis of 
the above finalised parameters and teclmiquea." 

Ll2O. The Committee note that the· work 01 'eoDMIIdatioa ........ 
iDe of formation roek below spill-way wu awarded to MIs. NPCC 
ill December, 19701 without prior thorough investigation and trials. 
M a I'eIUIt, the exeeution of the werk by the contractors bee_e 
ua:perimentation on an almost eontinuinghasis" 10 maeh so that in 
., 1178, the contractor relinquished the work saying: "we oaty 
willa th'd these ideal conditions were well established before 
tile award of work to us." The Committee leam that the trial 
JI'01Iting got, done through Mis. Cementation Co. was confined te 
«a conventional size of test ~  No wonder the work parameters 
evolved did not suit the difterent rock strata encoun,tered in the 
area of operations. Considering the varying nature of rock strata 
in the Himalayan Ranges, the only pruden( course was' to have 
trials done 'more extensively covering different rock formations in. 
ttae areL Belatedly, the project authorities realisned that the 
of the job required to be doneneededr skUled men and specialised 
equipment which were already available with the BeasOrgani..a-
tion. In the proeess valuable time was lost; . . 

Treatment of Shear zOne in blocks 4 to 8 Of Spillway portion. 

1.121. The Audit Paragraph has ~  out that the work of 
treatment of shea'!' zone in blocks 4 to 8 was awarded to a firm in 
Januarv, 1975 on the basis of plug depth of 8 meters indicated in 
the study' drawings. of another reach (blocks. 9 to 11). The draw-
ings for this reach 'received in September, 1975 indicated a plug 
depth of 19 metres whereas in the final drawings received in 
December, 1976 it was indicated as 24 metres in certain locations. 
This led to payment to the contractor for increased quantity at 
negotiated rates. The paragraph points out that had the work been 
awarded after receipt of study drawings, the benef?t of competitive 
rates for the whole work would have been obtained and"the increas-
ed quantities would have been covered within the permissible 
deviation. limit. 

1.122. On enquiry, the Ministry have indicated the following 
I'easons for the delay in the receipt of drawings: 

" .. '" •.• bnpact of UUs major shearzone ...... on the stability 
of th, dam was under precise evaluation at the Earth-
quake School of Engineering, Roorkee University and 
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~~  Pune in view of its ~  in relation to 
the overall stability Of the dam. Based on the !"esults of 
the titudY. the dePth of the plug was increased to 16. 
metres and eWC issued' an approved drawing in Sep-
teinber, 19'15. Side by side the' presence of cross shear 
SGaI'.O$ in these blocks, which were apprehended by the 
GeologiciU Survey of India to cut across the main bedding 
shear ZODe4 presented another important criteria for the 
treatment of this ,shear zone in, these blocks as also for 
the overall stability of the main dam. Considering the 
importance and criticality of this factor, the ewe desired 
that the continuity or otherwise of these shear seams 
across the main bedding shear zone be confirmed. The 
Geological Survey of India accordingly ~  excava-
,tion of a trial pit below 8 mEttres depth to ascertain the 
continuity or otherwise of these cross shear seams. After 
necessary ,investigations Geological Survey of India con-
firmed the continuity of these cross shear seams scrod 
the main shear zone. Accordingly, the proposed depth 
of plug for treatment of sheat" zone Bs.& in these blocks 
was increased to 19 metres. 

ConcUrrently photo-elastic studies on the treatment of ~  
shear zone were undertaken by CW&PRS, Pune at the 
request of the ewe. The results of this stqdy were 
available by April, 1976. After the studies were com-
pleted, the site was jointly inspected by the Officers 01 
the ewc, eW&PRS (Pune) and Director, Geological 
Survey of ,India on 18119th ~  1976.' It was.only after 
this inspection that the proposed depth of the shear zone 
plug in some blocks was increased to 24 metres. 

The design criterion fqr ~  of this shear zone was put 
up to TAC by cwe hi Al>ril, 1976 and the same was ap-
proved by the TAC in its 11th meeting held on 24th 
April, 1976. Meanwhile approved ~~  for treatment 
of shear zone (BS-6) in. these blocks were issued by 
CWC in February, 1976 which were s\ibsequelltly revised 
in September 1976 and December, 1976 incorporating the 
decisiOns taken after the site inspection in April, 1976 
and subsequent design and, model studies. 

. , 

Thia explains why the drawings oOilld not be issued by cwe 
earlier t1um September, 1976 and why the Anal drawings 
were issued ia December, 1976." 
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, ~  ~ ~ ~  ~ to whY ~  work ~ awarded 
Wlientbe ~ pert8hung. to the work were yet to be received, 
the ~  have stated:: . 

'''1'he: Central Water COriimiSsion issued a study drawing for 
treatment of this shear zone frotn bloek n to block 9 
(10/74). With a view to save time, a coDscious decision 
wu taken to start :work in an the bfocks from 4 to 11 on 
the basis Of the aboVe study drawing in the background 
Of the conSideration that the work so done would ulti-
mately form 'a part of the ultimate treatment ot the shear 
zone. However;, as a ~  lne8S\1re, it \ was 
stipulated in the costraet of these works tba.t the devia.-
tion in quantities cOUld. be ~ as against the approved 
provision of +20%, to aCcount for any likely subsequent 
changes in design and quantities." 

l.UU. It Was pointed out during evidence (August 1979) that in 
this case alSo, work was awarded to a contractor prior to the receipt 
of final drawings showit\g precisely the wOrk to be done. The 
Secretary, Department of Energy admitted that "the point is quite 
valid that tender documents were issued on preliminary drawings 
prior to the design being prepared by the Central Water Commis-
sion but this had been done appa,rently to save time." The Chair-

, .1, 

man and Managing Director, NHPC, however, added: 

"No wark that we have done has been wasted. When the 
decision drawings came. they asked us to go fUrther dOwn 
than 8 metres in shear zone in all blocks. We have not 
wasted any lnoney due to this earlier deciSion making 
proeess." 

1.125. Explaining the point made during evidence that if rate 
quotations were invited :for difterent plug depths, it could have 
been pollSible to got rates cheaper than the rates negotiated With 
the contracting firm, the Ministry have in a note, submitted as 
follows: 

. 
"The rate· for Shear Zone BS-6 in Blocks 4 to 8, for the in-
crease depth of the plug from 8 metres to 16 metres, was 
approved in accordance with the ~  provisions 
which, besideS stipUlating a deviation of +1- ~ in the 
quantities, .Iaid down the procedUre for detennining the 
rate beyond these .permissible deviations. The nte lor 
the increased quantities was worked out in accordance 
with the prOvisions of the contract for determining the 
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rate tor sueb deviated and extra items of wodt. ,Under 
these clrcumstances, the questlOb of ~  ,,,,arate 
tenders, for 8 metres, 12 metres and 16 metrea of' the ;plug. 
did not arise. Before the t'Bte was approved, MIs. 
National Projects Construction Corporation (a Govern-
~  of India Undertaking) was requested to undertake 
the deviated work and quote rates for the same. MIs. 
NPCC quoted a rate. of Rs. 30 per cubic, ,metre for rock 
excavation and de-watering extra at a rate of Rs. 1.75 
per Kwh. ACCOrdingly, the rates worked out for these 
deviated and extra, i,tems in accordance witb the contract 

~  which w:ere in" line with the rates quoted by 
MIs. NPCC, were approved in favour of the contractor. 
De-watering was, however, restricted to a eeW.ng of 
Rs. 15.05 lakhs at the time of final payment." 

1.126. The Committee view with concern the hurry in awardiDg 
the wodt'fol' treatment of shearzoDes i .. ,blocks. to 11 beforetlae , 
_wRap of the' part of ,'WOrk were available eve.. if .It was done 
with a view ,to save iime. They feel that had the work 'been'award:-
ed. after the ~  dl'8wtnp, the, benefit, of eompetiti'Verates for 
the' work 'WOuld have beeD avanable. 

Rock-fLll Dam' 

" 
',' '1.127. There has been ,steep 'increase in the estimated' cost of the 
Backfill Dam and the coffer dam for diversion arrangement from 
R.i. 14.52 aores in the original estimate (1968) to Rs. 40.29 crores 
ill the second revised estimate (1976). According to the latest esti-
mate (November, I98() the Rockftll Dam Is now expected to cost 
RI. 58 crores. ","'d ~  ilfl 

1.128. One of the reasons for this wide variation in the estnnates 
indicated to Audit W8$ that the quantity of material,.had increased 
from 2.9 million cU.m. to 7.73 million cu.m. Subsequently, in reply 
to a question from the Committee, "the Ministry have stated that 
this reason given to Audit was. an ~  concluSion arising 
out of a computational error in abstracting the ~ estimate of 
the Bockftll Dam given i'il the. ,same revised 'stllnate". According 
to them, the total quantity IndIcated in the 1968 estimate was 7.07 
,mUlioD cU.m. and therefore the increase was only 0.66 million cU.m. 
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1.12'. Asked about the reuOns 'for steep rise, iD the estimated 
e08t dam, the Ministry have 'm' a DOte stated as' fOllows (Septem-
iber, 1980): ' 

"The inerease in the cost is due to the following: 

(i) Increase in the cost for replacement of material in ,the 
dam and increase :in the rates for drilling and grouting 
etc. 

(ii) Increase in the cost of indigenous and imported fJ'&ochi-
f&ftf'?I: 

The cost of indigenous ~  has increased by about 
80 per cent between 1968 & 1976, the cost of imported 
machinery has also increased  considerably during the 
period due to overail inflation. The cost of spares bas 
also increased considerably. " 

(iii) IncTease in the price Of POL required f01" ope7'ation of 
Earth moving machinery: 

The cost of POL has-increased considerably during the 
period 1968 to 1976. The cost of Diesel oil has increas-
ed by about 114 per cent and that of lubricants by 
about 25'1 pet" cent. 

,. (iv) 1!n.crease in the tlXJ,fJeB and otheT prices: 

Tnere has been considerable increase in the wages of un-
,ek::lled and skilled workers and other commodities 
during the period 1 __ 1976. All India Average Con-
swnel'W Price Index registered an increase of 38 per 
cent where as indelt for all commodities has increased 
by 89 per cent. Cement registered an increase of 93 
, 'per cent and steel Of 120 per cent. 

(v) InC'f'ease on account of treatment of adverse geological 
feature.: 

Treatment of adverse geological features ,under the base 
of the dam including modified' proposals for drilling 
& grouting for efficacious foUndation treatment have 
also contributed to increase in the cost. 

Due to similarity of the geqlogical features in tlle foundation 
Qf the RMJrftl1 dam to thOle of the Concrete dam, 
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thtt defign ~  ~ ~~  in ~ daul pos8d 
a DUJIlber qt probl:ew. - ~ w.ere, ',howev,z-, ~ 
lesser magnitude than those of Concrete dam which i.s 
perched on the top of a J1'81TOW ridge. For ensuring the 
safety at the structure, considerable amount' of test 
grouting had to be carried out on the advice of the Tech-
nical Advisory Committee and 'Central Water Commission 
to arrive at satisfactory parameters for effective consoli-
dation grouting under the dam base." 

Execution of the Work Departmentally 

1.130. In 1974, it was decided that the construction ()f the Rock-
fill dam might be caiTied out departmentally by the ~  orga-
nisation. Asked what were the considerations on which it was de-
cided to carry out the construction departmentally, the Ministry 
have stated: ,'" , 

"This was in pursua,nce of the decision taken in the second 
meeting of the Stancij.ng :Committee ,held on 1st February 
1974-in the backgrourid' of the fact that Sufficient exper-
tise for construCtiQD of such dam :was not available tn, the' 
Private Sector and by then two major RockfUl Dams i.e. 
Ram Ganga and Beas Dam were nearing completion gene-
rating thereby confidence of tackling such works depart-
mentally. This decision incidentally helped in utilisation 
Of the surplus men and machinery trom Beas Project." 

l.131. It was noted that ~  the idea was to get the work • 
dODe through contractors and accord.b)glytend,ers were invited in 
February, 19741. 'nlese were, however, kept pending as the question' 
of carrying out the :work ~  was under consideration 
and it was finally decided in October., 1974 to do so. Asked whether 
the comparative economics of the work if done by the contractors 
viB-a-viB that done ciepartmentallywas gone into at.any stage, the· 
Ministry have stated: 

" ... on a preliminary examination of the ~ received for 
the Rockftll dam, on the basis of the evaluation done by 
the project, the tender value ranged between RB. 32.5· 
crores aad a.. 30.2 ~  as against :the estimated price 
COlt, duly-loaded for e.Umated mere. qf 20 per cent, of 
Rs. ,26.9 (J'Ores. Such evaluated. coat of the tenders did 
not, however, take into consideration the financial impU-
cations of eeri8inspedaI ,eondWona qUoted by the different 
"tenders whi'\!h 'wefle ~ 'an4' uncertain 
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natllre, The WA.1'Ill· procedure of qualltifymg .*he implications 
.of such apeeial coDdit;0n8 is to hold fttIPUations With tie 
~  However, as by tbeD,tbe decisiontiJ. principle 
.had bel .talQen to construct the .B.oc1dl1ldam depart .. 
mentally luch an evaluatfun was not pursued and a study 
Of comparative economics based on pncfse evaluation of 
tendel'8 was, ~  not done and is not .available," ( 

1,132, The progress made so far in the construction of the Rock-
1111 Dam has been indicated by the Ministry ~  a note as under: 

"Constructil,lg the RoCl;dUl Dam depa.rtnlen:tally, which invol-
. ves a work magnitude of ~  Rs. 41.00crores, *requires 
considerable effort in builqmg up of the necessary or,a-
nisational set-up lind adequate ~ ~  of stores, 
workshops, labour colonies, development ~

truction of haul roads and other ~ ~ and ~  
works. The pre-construction activity ~  ~  

of the above infrastructure, includes procurement of ade-
quate equipment, spares and development of adequate 
facilities for repairs and maintenance for smoeth, and 
dependable operation of the equipment . Recruitment. of 
suitable trained and' skilled workmen and training of 
certain categories in specialised skills is also' >an important 
construction pre-requisite for a dam of this magilitude. 

As of now the development of the entire infra-structure re-
quired for this major construction, as mentioned intbe 
aforesatd para, bas already been completed. Besides fill 
placement in the dam bas also been started on the right 
flank outside the river section and above the high flood 
level. The ProgrUson constrUction upto end of August, 
1980 isaa under: 

---.. ---~  -._--_.---_ .. ---- -~ 
---_. __ .. _._-_._ ....... -

Sl. 
No, Item of work 

I, Excavation 

IZ, FountItJtion",."., 
DriJl4ng &: putillg 

3, r,..,.", f1!.'!.f.If'J:-
~  • 

·bfConcr$ng· 

. 4, . Fill Placement 

. 
Total cumate<! Q.uan.tity 
'quantity completed 

lI85'O TM8 695' 78 TMlI 

93'0 TM 39'OQ )"M 

gs'O TMI 15'10 TM8 

40'0 TMi 11·'3 "I'M' 
7+94'0 -rMa 679'6g TW" 
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1.133. 'lite ~ ... thAt· the .. timeted cost .. BockflU Dam 
..bas iDcn .. ed saeee •• vea,. &am •. 14.51 el9Nl in the orJcmal _ti-
III8te of l888 to lis. Z2.89 ClOnISm' the fint teViaed e8dmate of 1874 
..... further __ .. 48.21 Cl'ONI in 'the -eoDd revised estimate of 1171. 
'l'IIe eG8t is estimated to go Up Id1 further to Bs. 58 et'OI'eIJ as per 
.latest available iDdkatiou. The fivefold inerease In the eGlt is attri .. 
buted • die iDcreue in (i) the·eost of repiaeementof material iD 
the dam, (Ii) wapi, (iii) eost of indigenous and imported macbiJaer.r, 
(Iv) inerease 011. ~  of treatment of advene geological featuna 
ek. ~ 

1.114. In this coate:x1t, the Committee notice that in Febl'llU'Y,1I14 
it was decided to undertake the work departmentally. The Commit-
tee were informed during evidence that "a study of comparative 
economies based OD precise evaluation of tenders was .. not dcme an4 . 
is' not available". They furtber ~  that one of the conqiderations 
for taking a decision to get the work done departmentally was to 
utilise the BUl'pIas men and machines 'from the· Beas Project. 
1.135. It is surpriJing that althouch tenders were invited, they 

Were not evaiuatecJ with. a view to ascertaining whether it would at 
aD.be more eeonomical to get the work done departmentally and 
that a decision in this regard was taken without evaluating. the . cost 
involved. The Committeeeonsider it to be a very casual way of 
taking decisions in matters where expenditure of crores of rupees is 
involved. Coasidering the huge esealation in cos.tI, the Committee 
would . like the Ministry to enquire as to whether it would have beeu 
more economieal to get the work done through contract labour taking 
into account the cost of machines, haulage, establishment of work-
shops, expenditure on overhauling, repair and maintenance, the wear 
BDd tear of maehi.nes, eura labour bree employed thereon etc. The 
Committee wouI4 like to emphasise that decisions in matters lib 
this should be taken after a careful study of the economies of the 
proposal. 

Construction of a haul road 

1.136. For haulage of fill material to the rockflll dam, a road was 
constructed upto a width of 20 ft. approximately. in October, 1974. 
This road was widened to 40 ft. in straight reaches and 46 ft. in 
curves, in March 1975. In December, 1976, an esUmate wa" pre-
pared to further widen the road to 59 ft. According to this estimate 
the wiclth of the ,road already achfevedwas. only 17 to 20 feet. The 
Ministry was asked to explain the ~  between. the width 
shown as achieVed OD the basis of the work completed and paid for 
in March, 1975 and the subsequent observations as regard8 the width . 
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of the road actually existing on the ground, made by the authorities 
while presenting the estimate for its further wide.ning. They have 
replied as tollows: 

"The observlttion made in the covering report of the estimate 
prepared in December 1976 by the RockftU Division of 
the Rockftll circle, for the widening of the road thftt "at 
present the road width available is between 5 to 6 metres" 
is a mis-statement as it does not corroborate with, the 
factual potition as brought out in the cross-sections 
'appended 0 the project estimate on which the estimate for 
widening is based. Perusal of the cross-sections, attached 
with this estimate, clearly indicate that the available road 
width was generally 10 metres, and was 5 to 6 metres only 
in about 33 per cent of the aggregate length. The rele-
vant data, as abstractl3d ft'lm the cross-sections attached 
with the revised estimate, is given in the enclosed table-
Annexure 19.1 (not printed), The reduction in the avail-
able road width in certain lengths of the road (about 33 
per cent) is attributable to the washing away of the flll-
,ing portion of the road in the two intervening rainy sea-
sons (between March. 1975 and December 1976), The 
estimate fOf the road (March 1975) envisaged construc-
tion Of the l'oad formation, partly infilling and partly in 
cutting (about 2/3rd in cutting and lIard in filling) with-
out any retaining walls. No payment was made for the 
road in the filling portion as the same was obtained by the 
disposal of the excavated material from the cutting· zone. 
The filling portion could not stay in the absence of retain-
ing walls in the two monsoon seasons between 3175 to 
12176 . i.e. between the date of ~  of the original 
work and the date for proposals for subsequent widening, 
more so when the road alignment was hugging the river 
bank." 

1.137. Questioned ,on this subject during evidence (Augst, 1979), 
the Chairman and Managing Direotor of NHPC stated that the 
crossed sections of the Haul Road attached 'to the estimate of De-
cember, 1976 "show that only 33 per cent of the road is 17-20 feet 
wide", He also drew the attention of the Committee to the anne-
xure to the estimate according to which \'33 per cent of the road 
has' actually been washed 'away during the monsoon" and main· 
tained: 

"I would like to say that in a haulage road of this nat'U'e, we 
do not build' retaining walls generally and the extra 
width we get 1)y filling material. A certain portion would 
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go during the monsoon. .. Where roads are little verticle 
and the angles are sharp, there will be certain portion of 
the road losing its width." 

1.138. Questioned further as to whether in view of the report 
emanating from tQe Superintending Engineer that the road was 
within 5 to 6 metres, could it not be concluded that the first stage 
of widening was not carried out and was merely shown as carried 
out. He was also asked whether there was 'any inspection ~  

and completion report in respect of the first stage of the widening 
of the road. The Chairman and Managing Director of NHPC 
stated: 

"We will have it checked ... , .... There is obviously a wrong 
statement that the road was 17-20 feet. The point we are 
trying to make is-on our detailed cross section a\raiJable 
it is very clear that 70 per cent of the road was more or less 
O.K. and 'about 33 per cent of the road was not there." 

1.139. Asked why the width of the road was not determined 
correctly in the very beginning, the Minh1ltry have stated: 

"The haul road was originally planned ........ to meet the 
requirements of the hauling equipments av!!i1able at that 
point of time. Final decision on the type of equipm.ents to 
be used for haulage of fill material for the dam, was taken 
in consultation with Central Water Commission and finally 
approved by the Government on '28th July, 1975 .. , ..... 
Accordingly the already constructed road width was 
widened." 

1.140. Answering a question on the same subject during evidence, 
the Chairman .and Managing Director of NPCC Baid: 

I agreed that with better planning we could have gone on with 
one specificati'on in the earlier stages, but in actUal tact we 
have not lost any money by changing the speciftcation." 

1.141. The width of the wad now actually constructed is stated to 
be 50 feet in the straight reaches and 59 feet on curves as provided 
in the widening proposals. 

1.142. During evidence it was pointed out that the estimate of 
December 1976 envisaged widening of the road to 59 feet at an ~ 

mated cost of Rs. 12.54 lakhs. The actual expenditure against the 
estimate \Y'&s however a sum of Rs. 3,5 lakh paid to the contractor. 
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and lis. 1.5 lakhs spent on executing a part of a work departmentally. 
making a total of about Rs. 5 lakhs. Asked how an estimate for 
Rs. 12.5 lakhs .was prepared for the work when theactu'al expendi-
ture for the work was only about Rs. I) lakhs, the Chafrman and 
Managing Director, NHPC said: . 

"The ~  Engineer will have to give estimates at 
the scheduled rates but the rates wh:ch were given to the 
local contractors were very much lower." 

. 1.1"3. The Committee note that the road for haulage of fill mate-
rial to the RockfUl Dam was constructed upto a width of 20 . feet 
approximately in October 197". In March 1975 it was widened to 
40-46 feet and in December, 1976 it was furtheT widened to 50--59 
feet. This indieates laek of planning on the part of project autho-
rities. 

1.144. Regardless of the observations of the local project officers 
regarding the short width of the road actually found by them on the 
spot. the Ministry bas relied upon the cros8-s«.tion of road ap-
pended to the Project Report and also on the surmise that the filling 
portion of the road in certain lengths must have been w8'shed away 
by two intervening rainy seasons. The Committee consider that the 
matter calls for a probably NHPC management vith a view to dis-
Pelling impression that the previous widening of the road was actual-
ly not carried out, but was shown to have been carried out and paid 
for accordingly. 

Power House 

1.145. In a note, the Ministry have stated that a special feature of 
the Power houose construction i's that it is a semi-underground struc-
ture located about 27 metres below the average river bed· level. The 
Power' house is cUvided into two parts. The downstream portion 
being constructed for Stage-I· development of the Project and the 
upstream for Stage-II development. Each stage is furthltr sub· 
dividl;!d into two sub-stages i.e. sub-structure and super.o:;tructure. On 
design and practfcal considerations it would be necessary to CORstruct 
the sub-structure of Stage-n side by side with the sub-structure 
and super-structure of Stage-I of the Power house so that future 
extension of the Power house can 1:>c effected without interfering with 
the operation of the Stage-I Power houose. For accommodating the 
Power house on the right bank of the river, the right bank hill slope 
had to be cutback involving rock excavation Of about 1.1 million 
cu. m.· This work was completed in March, 1977. For isol'ating the 
Power house-in the river bed, a permanent protection wall around 
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the Stag.,..I of the Power house bas already been constructed. The 
protection wall for the Stqe .. lI of the Power hOUNcan be constructed 
only after the river is diverted. Till the Stage-II ~  wall is 
constructed, a temporary Coffer Dam bas been constructed to permit 
the construction activity of Stage--I wdrks for the maximum available 
working period during the non monsoon months. The work on the 

~  of Stage·I Power house was started in December 1978 
through MIs. Nafional Projects Construction Corporation who had to 
complete the work as per an agreed time schedule. However, their 
'actual progress was found to be far below the targets. When thios 
was brought to their notice with a request to improve the progress, 
Mis. National Projects Construction Corporation offered to withdraw 
from the work. To avoid any further delay in the construction of the 
work, the offer of Mis. National Projects Construction Corporation 
was accepted and the contract WM allotted to the next lowest tenderer 
namely the Hindustan Construction-Company in March 1979 on .the 
same terms and conditions as agreed to with Mis. National Projects 
Construction Corporation. The upto date progress on sub-structure 
is as under:-

SI. 
:So. 

Su.b-stru.cture construction Stage-l of Power hotiae 

Item of work FArimatw 
quantity 

(Jompletcd 
",nding 
AII!lttI8\ 1980 _ .... -... -._ .. _' -.----.--.-.. - -~ ---- -- .. -------::-. _._, ... _-----.. ---_.----

I. Excavation 54· uo TM3 :411.74 TMI 

il. Sburt cretinS' 11000 BaSll I 536 nagll 

~  TMI ' 6'00 TMI 

The sub-structure works of Stag .. I 01 Power hOUie are expected. to 
be completed by September 1981. Tenders for super-structure of 
Stage-I work and sub.structure for Stage-II are due to be finalised 
by January 1981. The original cost of the construction of the Power, 
house was Rs. 173.32 lakhs (1968) which.,.has been rev;sed to 
Rs. 1201.32 lakhs (1976) . Reasons for increase in the c,ost mainly 
are:-

(i) Increase in the scope of ,power generatioR from 270 MW 
to 345 MW necesti'tating shiftiAg of power house fr.om the 
left bank to therlahtbank and depTfiling it. level. by 
about 27 metres below the river bed reliulting, inter-alia, 
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in the increased cOitof right bank hill excavation, perma-
nent protection wall around the Power house and other 
additional desi'gn features which were not required to be 
provided if the Power ~  constructed at the toe of 
the dam as originally proPosed. 

(ii) Eecelation in the labour and material cost. 

Change in Locat1ion of Power House 

1.146. Apart from escalation in COlt of labour and material the 
major reasons for increase in cost of the Power House is the change 
in its locatiOn from the left to the right bank of the river Cbenab and 
depressing it to gain a certain additiOnal bead. Indicating the con-
siderations on which it was decided to change the location, the 
M'nistry have stated: 

"Tae original Project estiJnate (1968) envisaged an installea 
capacity. of 270 MW (3X90 MW). In 1971, it WelS decided 
. to increase the scope of power generation to 345 MW 
(3 X 115 MW) by ~  the additional natural drop 
available in the loop of river Chenab just downstream of 
the Dhyangarh loop. This necessitated shifting of the 
Power houSe from the left bank to the right bank of the 
river md depressing the same by about 10.8 metres to gain 
the additional head." 

1.147. Asked whether the increase in the installed capacity from 
270 MW to 345 MW justified the increase in cost due to change in 
location, the Ministry have stated: 

"'!'he estimated cost of the Project for an installed c'apacity ot 
270 MW according to the estimate ·of 1868 W&03 Rs. 55.15 
crores. This estimate was revised to Rs. 222.15 crores fn 
1976 for an installed capacity of 345 MW. Out of the total 
increase of Rs. 167.0 crares, an a.mount of Rs. 26.0 crores 
was due to'increase in the Power generation from 270 MW 
to 345 MW. The balance incre&03e in cost was due to price 
escalation, changes in designs and inadequate/non-provi" 
sions etc. The estimated cost for an installed capacity ot 
270 MW as per 1976 estimate would thus have been about 
Rs. 196.15 crores (i.e. Rs. 222.15-Rs. 26.00 crore-oS). The 
cost of generating per KW would thus work out to 
Rs. 726"5.01 per KWof the installed capacity . 

. ~  .. against this, the coat per KW of generation for the ~  

. installed capacity of 345 MW would be Rs. 6439.00 per KW 
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of installed capacity. The increase in the installed 
capacity from 270 MW to' 345 MW was, there-
fore, an attractive propooit:on 'as it resulted in decrease in 
the overall cost of generation per KW of the in .. talled 
capacity. Considering the cost of generation per unit of 
power, the same was reduced from 9.57 parse per unit to 
Rs. 9.23 paise per unit (at generatfon end with increase 
in the installed capacity. The increase in the cost for genera-
tion of additional power was, therefot·e. financially justi-
fiablp and attracti've." 

1.148. Asked whether the change in location of the power house 
and the consequent increase in cost was brought to the notice of 
Planning Commission and their clearance obtained, the Ministry 
have stated: 

"After a Central project is cleared from techno-economic 
angle by the CWCfCEA (Central' Water Commission 
Central Electricity Authority) the investment decision 
was earlier (upto Sept., 1972) taken by the Expenditure 
Finance Committee, but subsequently for schemes cost ... 
ing more than Rs. 1 crore the investment decision is to 
be taken by the PIB (Public Investment Board), consti-
tuted vide Government of India's Memo No. 26(6) IP-IIi 
70 dated the 30th September, 1972., No doubt the Plan-
ning Commission is associated at all levels. i.e. at the 
techno-economic clearance by the CEA, at the appraisal 
stage by the Ministry and finally at the approval stage 
by the PIB. No separate clearance from the Planning 
Commission is required for the change in the scope or for 
increase in the project cost as is required for the State 
projects. 

The Salal Project was ,8 state Government project when it 
was initially cleared in 1. and . accordingly the invest-
ment decision had to be taken by the Planning Com-
mission after its techno-economic clearance by the erst-
while CW&PC. After the project was brought in the 
Central Sector in 1970 no specific clearance 'from the 
Planning Commission for change in scope or increase 
in cost was required i.o be obtained. The revised pro-
ject (1976) was techno-economically eleared by the CEA 
wherein Planning Commission was 81:1SOCiated. Subse-
quently the revised project estimate was processed in 
the Ministry of Energy (Department of Power) where 
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also the Planning Commission was associated and there-
after it was submitted for clearance to PIB in which the 
Planning Commission is represented at the level ctf the 
Secretary of the Commission. After clearance by , the 
PIB the revised project was approved by the Cabinet 
and Government sanction was ismed by the Ministry of 
Energy (Deptt. of Power)." 

1.149. During evidence (October 1979) the representative of the 
Ministry was asked whether, in view of the fact that the shifting 
of the Power House from left to right bank of the river involved 
substantial additional expenditure, the approval of the Planning 
Commission was obtained before taking final decision to shift the 
Power House. The Chairman and Managing Director of N,H.P.C., 
while admitting that "it was not approved (by the Planning Com-
mJssion) at that stage but was approved later", said: 

"Both CPWC and the Ministry of Power were wholly.in the 
knowledge of what was going on then. We will accept 
the charge you are making that it did not go formally to 
the Government and get fortnally sanctioned. We do 
not want to justi'fy that." 

1.150. The representative of the Planning Commission informed 
the Committee during evidence as follows: 

"There was one circular letter which the Planning Commis-
sion had circulated to all' t11& States (and) Central 
Administrations .... , ... Circular letter had said that 
whenever 3 project was cleared and after the project 
estimate increased by about 10 per cent ...... and there 
was substantial modification in the project report, the 
States etc. had to re-submit the project for consideration 
by the TAC and approval of the Planning Commissidn. 
ThiR was the standing instruction which was iSS"Jed to 
all the States. They were to follow this procedure." 

1.151. In regard to Salal Project, he said: 

"The costs were escalating from year to year when the pro-
ject c,ame up for discussion dUring the Annual Plan 
meeting ........ It was only in 1976-77 that a concrete 
shape was giyen to the project as a whole. Then only 
the estimates' would have been prepared ...... It came 
up for the consideration of the PIB (Public Investment 
Board) sometime in early 1978. The PIB is now the 
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'forum for any central project to be got clellred before 
it goes to the Cabinet. The Planning Commission's 
approval would be issued after the Cabinet hfld cleared!' 

1.152. The representative of the Ministry of Energy informed the 
Committee of the proCedure for clearance of the Project as follows: 

"A project costing more than Rs. 5 crares is subject to a PIB 
exercise. Before the administrative Mit'listry takes the 
project to £'IB it pas to obtain the comments of the eon-
'cerned Ministries/Departments ,(including the Planning 
Commission) and incorporate them along with its own 
'further comments ...... in the PIB note· It -is then dis-
C'ussed at thea formal meeting' of the PIB.' The Secre-
tary, Planning ~  is a full member of the PlB. 
Aftt!!" the PIS clears it, concerned Ministry/Department 
take's it to the Cabinet." 

1.153. It was pOinted out to the representative of the Plan.jng 
Commission that the project must have come up for consideration 
before them every year at the tiInf! o{ Annual Plan discussions for 
provision of funds. To this he replied : 

"In the absence of any seope of the project being finalised, in 
the discussiom only further escalations in cost were 
indicated. Based on the escalated cost, provisions were 
being made ~ the Annual Plans so that a certain work 
Schedule could be maintained." 

1.154. Asked whether he agreed. that the, initial investigations 
were faulty due to which they had to change the design from time 
to time, the Secretary of the Ministry said: 

"When the project 'was taken up in the Himalayas, our ex-
perience of Himalayan geology was not adequate ........ . 
The same mistake will not be ~  in' future because 
in the meantime we have gained' experience .... " 

1.155. Supplementing him, the Chairman and Managing Director 
ofNHRC said: 

"After the investigations have been done at the project re-
port level which are, of marco nature, they have to be 
examined froIn the techno-eoonomicfeasibility angle. 
After that, we have to go through a very large number 
of investigations. 'Investigation does not stop after the 
preparation of the project Report. We have got to carry 
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out· a large number of research lal:foratory tests, model 
tests etc. These are not done' before at the stage of th.e 
preparation of the Project Report...... Unless the tests 
were done, we would not arrive at the design criteria far 
:t'he designer$ to give the ejCecutive' the right picture. 

, . '" 'Till' that emanates, the tender do::uments cannot be pre-
,pared. Today our draft project reports sanctioned do not 
'have 'adequate data for the detailed designs to be pre-
pared for design specifications on the construction draw-
'ings ....... ' ..... There is a meeting in the next week to 
examine how' this system could be changed. There are 2 
or 3 alternatives being exatninedby the Government. 
'Unless a really major system change is done, I do believe 
as Chairman of NHPc we will face the same problems we 
are having today. The Govern.ment is fully seized of the 
problem and we would make the necessary changes." 

1.156., Questioned further as to what concrete steps Government 
propose to take to meet the problem, he said: 

I 

~  have constituted two Comm,utees already. One of the 
Committees has recommended that all projects costing 
over 30 crores of rupees should 'l'equire a more strict 
treatment. What they meant is that the first stage, i.e. 
the sanction of an invesigation estimate should invari-
ably be on the basis of a preliminary project report or a 
reconnaissance report. The investigation money should 
be upto a maximum of 5 per oent of the project report 
'cosl 

'They fU'l'ther say after a study of the hydlQ-electric projects 
in Indi, that this margin of error will continue. " Then, 
there is the Maratbe report 1978 which has been discuss-
ed very receI,ltly. They have said about the procedures of 
investigation and implementation of multipurpose' hydro 
projects. They have recommended that first we should go 
for reconnaissance report, then for a feasibility report 
and flnally for a definite ,projezt report. HPC have 
certain ideas which I have not put across to the Gov-
ernment, but this is the broad basis on which we believe, 
we ought to go to make sure that we do not fail . 

. . . . ' ...... we will put in our best endeavour to overcome this 
by bringing about a system change." 

~ Asked during evidence as to ,why it was not possible for 
the Geological Survey of India in the cour.se of their investigations, 
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to point out the preblel1l6 which arose later, the Director General, 
Geological Survey of India replied: 

"Whatever investigations were carried out to the extent in-
dicated in our reports, made us wise about the type and 
nature of weaknesses presented in the foundaUons in 
terms of shear zones. As far as this is concerned, there 
have been no surprises during the construction stage. 
What was required was the testing of materials in the 
shear ~  and tdal grouUng 'and otber experiments. 
After all these tests and the field ~  are com-
pleted, we are in a position to give quantified recognition 
to the weaknesses which we knew existed. We recognised 
these weaknesses in this project. These surpriseS that came 
and other experiments. After all these tests and the field 
experiments were completed, we are in a position to 
give qualified recognition to the weaknesses which 'we 
knew existed. We 'recognised these weaknesses in this 
project. These surprises that came about were not any 
new feature so encountered, but the surprises were to the 
extent to which treatment was necessitated. For this we 
did not have sufficient data." 

1.158. Asked whether the history of the river for the last 20-30 
years was not known to the project planning authorities ~

hand, he replied: 

"They would have enough hydrolOgical record ......... The 
conditions of the rock were ]mown but in what manner 
we were going to treat them to render these weaknesses 
innocuous-that required a lot of testing and experimental 
grouting which were carried out latf!-. The provisions 
made were found to be adequate. There is no single sur-
prise in terms of level at which the rock would be en-
countered or the number' of shear zones or the nature of 
the shear zones." 

1.59. It is admitted that after the Sa181 Projeds wa. approved: in 
1968 as a State Project, the PlanniDg Commission has had no oeea-
sion to review the project until 1976 when a revised estimate indi-
cating a more tlum four fold incn.se in cost of the project was 
deared by the Public  Investment Board '(PIB) and approved by the 
Cabinet. Between 1968 and 1876 several important decisions were 
taken which had chanred the entire complexiOD of the project in-
volving manifold cost increue over that envisa,ed in the ori,lnal 
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proposal deared by the Planning Commission in ~  One such 
declsion was to take over the project as a Central projed in 1970. 
Another major decision taken in 1971 was the change in the loca-
tion of powerhouse from left bank to the right bank of the river 
as a corollary to the incrase in the proposed capacity of the ~ 

House from 270 MW to 345 MW. The Committee are surprised as to 
how such decisions involving major financial commitments not ori-
ginally envisaged, could be "taken without consultation with, and 
approval· of, the Planning Commission. The Committee are of the 
firm opinion that this was a serlous lapse on the part of the admi. 
nistrative Ministry. Since cost escalation had already taken place, 
the approval of the PIB 'in 1978 was more or less a formal affair. 
There was at that stage hardly any choice with the Planning Com-
, mission, the pm and the Cabinet 'except to approve the on-going 
project. 

1.160. The Committee would like to emphasise that proper poli-
cies and procedures should be evolved with a view to ensuring that 
whenever any State project is proposed to be taken over for execu-
tion by the Government of India, prior' approval of the Planning 
Commission and PIB is obtained. Further, as soon as it is found that 
the project cost is likely to exceed more than 20 per cent of the 
approved estimated cost of the project, the fact should be brought 
to the notice of the Planning Commission. PIB and the Cabinet fot:', 
review and approval. 

. , '1.161. In this connection, the Committee find that at present 
there is no method by which Parliament '1 .. concurrently kept app-
rised of the progress in the implementation of various Central Sector 
p:'Ojects and programmes in which huge amounts have been voted 
by Parliament. The Committee find that the information made 
available to Parliament through the budget documents or annual 
reports of the concerned Ministries is sketchy' and quite inadequate 
for making a proper appraisal of the progress of various on-going 
projects. 

The Committee, therefore, strongly recommended that in the cases 
of all Central sector projecfsiprogrammes where the estimated out-
lay is as. 100 crores or more and also in cases where the estimated 
outlay iDvestmentsubsequently exceeds the above figures, a sepa-
rate ProjectlProgramme appraisal report should be placed before 
Parliament during every budget session. Such report should indicate 
clearly the physical and financial targets, progrt!!ss made' and reasons 
for delays, non.fulfilment of targets etc. (year-wise), These Reports, 



'70 

project.wiseiprogramale-wise, shuuld be made available before the 
debates . on the Demands 'erGrants start, so tbat tarliam.ent is 
fully kept apprised of all such projeets/prOeraDllneft .. 

Cost benefit ratio 

1.162. The Ministry were asked whether the cost benefit ratio 
andjor the economic viability of the Project justified the increase in 
the installed qpacity at a substantially high additional cost. In 
reply, the Ministry have stated: 

"The project estimate (submitted by J&K Government) .of 
1968 stipulated a generation cost of 1.94 paise per unit ~ 

the generation end. While sanctioning the estimate this 
fi'gure was corrected to 2.66 paise per unit at the genera-
tion end and 2.97 paise per unit at Madhopur i.e. bound-
ary Of the-J & K State (Northern Zonal Grid StatiQU 
Qid not exist at that point of time). In the sanctioned ·esti-
mate (1968) the unit cost of -energy was based on 5 per 
'cent interest charges. Subsequently, the norms :for cal-
culating the cost per unit of power were changed and the 
unit cost in all subseqaent estimates was worked outac-
cordingly. Based. 'on these revised norms, the unit cost of 
power as per ~  and 1976 estima1leswas worked out as 
under: f,' :0-. 

--. __ ...... _----_._.-'_.-... _------------'--
At GenM'ation wd 

~  
~  

tioned 
estimatf' 

~  

on ~ 

inlerl'''t 

BaM"d 
on 8% 
intereat 

At Grid stlltion 
.-:...----.-

AA per 
sanc-
tioned 
estimate 

Sued 
006% 
interest 

Based on 
8 per cent 
interest 

- .. _----------- ----~----

1968. ~ '3' 37 !'73 

1976 Estimate IJ' 24 10'43 

(All figures in paise) 

----_._._------
1.163. The increase in the COl3t of generation as refteoted 4a the 

revised estirnate (1976) in comparison to ·theor,iginalestimaie (1_) 
is stated to be primarily due to increase in eost :on .count of price 
escalation and changes in design etc. Aecordi1'lg to the MmisttY.:due 
to increase in the scope of ~  from 270· MW 10 345 MW at 
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a cost of about Rs. 26.00 crores, the unit cost of generation was in 
fact lower by 4 per cent than it would have otherwise been if the 
installed capacity remained at 270 MW and the Project cost increas-
ed to Rs. 196.15 crores (Rs. 222.15-&. 26.00 crores) for reasons 
other tbmdue tt increase in the installed eapacity. In support, they 
have furnished, to the Committee, the following comparative table: 

("o.,nJi.-IImt (.tlSt of fo9WP 

-., ~ ---... -' -. ,,;., ... -._.: ........ __ ._-.......... --_. __ ....... _------....... , ... ,. __ ._._ .. -~-

• 
'J..ocauon Installed 

tapacity 
34SMW In.talh!d 

capacity 
270MW 

FAlimated 222' 15 !:.slimated IR •. 2\li\li' ~-
COIIt ~  CO$l (Rs. Rs, 26-00 = 
in ccoces) in ccores) Rs_ Ig!)' 15 

Unitt Units 
Fncra.ted ~  
annually annually 
(MiWon)· 11062 (Million) 1741) -----_ ... __ ._.-

@oa;., @8% 6% 8% 
interest on interest on ~  on interest on 
capital capi!.l capital  capital ._----------

At Generation end 9'23 II' 24 9'57 11,65 

At Grid station 10' 4S 12'7° 10'91 13'29 

1.164. In view of the above, the Ministry maintained that the in-
crease in the installed capacity of the Project was fully justifiable 
from economic viability angle. 

1.165. Asked whether the return anticipated on the basis of the 
revised cost of generation has been worked out, the Ministry have 
~  that the Project will yield a return of 8,39 per cent in the 
second year of its commissioning which will increase to 10.27 per 
cent in the 10th year of its commiSSioning. 

1.166. During' evidence in October, 1980, the Secretary, ~  

of Energy ,when specifically asked about the generation cost. stated: 
I 

" ... , .. the cost of generation would be about 20 paise per 
unit in this project and it would go down further after 
the second stage of the project is taken up," 

'1.167. The COmmittee desired to lmow if any study had been 
macSe to dete!'mine the cost benefit ratio or cost effectiveriess of the 
project. In reply, the Secretary, Ministry of Energy stated: 

, "In the case of power project we determine unit cost of gene-
ration plus internal tate of return in a y$r. These are the 
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two criteria considered by the Public Investment Board .... 
It is 'some form 'Of the cost-benefit ratio. It may not be 
exactly the same." 

1.168. The Committee observe that between the years 1968-1976, 
the estimaW unit .cost of power ,eneration from SaIal Projeat has 
gone up from 3.17 paise to 11.25 paise at the pner.doD ead and 
from 3.73 paise to 12..70 paise at the grid station (based on 8 per cent 
interest). The tateat estimate, howevet', shows a further increase in 
the anticipated cost of power generation to 28 paise per unit at the 
geBeration end. 

1.169. Considering the steep escalation in the anticipated cost of 
the project from as. 5S crores in 1968 to Rs. 350 crores at present, 
the Committee desire that a detailed study of the cost. effectiveness 
of the project should be undertaketl. The COmmittee would like t6 
be apprised how the SWill Projeet compares in this respect with 
other hycJro..electrie prOjects in the country. 

Tailrace tunnel 

1.170. The Committee have been informed that in ~ original 
Project estimate of 1968 ~  was no' provision for a Tailrace tunnel. 
The construction of this structure became necessary due to the in-
crease in the scope of power generation from the project by increas-
irg the installed capacity from 270 MW to 345 MW in Stage-I. For 
the first stage development of the Project only one Tailrace tunnel 
would be required but for the second stage development, which in-
creases the installed capacity to 690 MW, a set.'Ond tunnel of the 
~  dimension would be required. The estimated cost of the first 
stage Tailrace tunnel (2.4 km. long) along·with.a 50-metre length 
o· the second stage tunnel (required to be constructed right now) 
is Rs. 1831.07 lakhs as per estimate of 1976. 

1.171. Before starting the construction of the tunnel a Coffer dam 
VI'as constructed at the exit portal to enable excavation of the tunnel 
v'om the exit end. Thisworf< was completed in April 1977. Side 
by lfide with the construction of this work tenders for the main wqrk 
0'" the tunnel construction were also invited. The initial difficulties 
with regard to ~  of tenders, negotiating tender rates and 
cf.nditions"and awarding the wor·k have ~ been overcome. The 
work has been finally awarded to MIs: Ga.mman India. 
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(a) 'Premature ilsue of NIT 

1.172. Accorjiing to Audit Paragraph, tenders fO!' the tailrace 
tunnel were invited in oCtober, 1975 with date of opening as ~  

December, 1975. The date was extended from time to time and the 
tenders were finally opened in September, 1976. Asked to explain 
the delay of about one yeM in opening the tenders, the Ministry 
of Energy have stated as follows: 

"A press insertion, inviting tenders for the above work, was 
issued on 17th October, 1975. The press insertion was 
merely on advance notice for issue of tenders, which 
could not be compiled without detailed quantities and 
specifications due to on-ftnalisation of designs and draw-
ingS, which became available in July 1976. Pending ftna-
lisation of the quantities and specifications, which were 
required for framing the tenders documents, the date of 
receipt of tenders was extended from time to time and 
finally fixed for 27th September, 1976. The tendt!rs were, 
therefore, received and opened on 27th September, 1976." 

1.173. Asked as to how the press insertion was issued when 
designs and drawings were not finalised the Ministry have replied 
that the press insertion was issued in October, 1975 with the anti-
cipation that the designs, drawings and specifications 'required to 
be incorporated in the tender documents, would be available in 
time. Since tlle same took longer than expected, the date of receipt 
of the tender was extended upto September, 1976. 

1.174. DUring evidence (October, 1979), the Secretary of the Min-
istry agreed that the press insertion in October, 1975 was "prema-
ture". Supplementing him, the Chairman and Managing Director 
of NHPC said: 

"It would have been very good to have all designs completed. 
Sometimes what happens is this. If you were to wait 
for all the designs to come to issue the NITs, it may take 
a little time longer. As I explained earlier, the power 
house is a critical pOint and I can only think of this that 
they wanted to get the tunnel work done ,quickly and 
get down to the final level. This is the only explanation 
that I can think of." ' 

(b) Award of comract to Mis. Gammon India Ltd. 
. I 

1.175. Government had approved the award of work to Mis. 
Gammon India Ltd. on 26 August, 1977 with the stipulatIon that the 
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special ~  to be included in the agreement be got vetted 
by the Ministry of Law before incorporating them in the agreement. 
The  Government had also agreed to the payment of 8:Il ~  

advance to the finn upto Rs. 150 lakhs. Tbeacceptance of the offer 
was communi-cated to the firm 011,.27 August, 1977. While the terms 
of the agreement remained under dispute,' interest-free, advance 
tpta11ing Rs. 50 lakhs had already been, paid to the firm durin. 
February-March 1978. The agreement was finally signed in August, 
1978. Audit has pointed out that the firm had' got an unintended 
benefit of ·RB. 2.81 lakhs, being the'interest (computed at the rate 
of 12.5 per cent) on Rs. 50 lakhs till ~  1978. 

1.176 ... The Committee' desired to know on, what considerations 
the ~  was awarded to Mis. GammOn ~  Ltd. In a note,· the 
Ministry have stated: 

'lPfenders fot fixing the contract' fOr the construction of 
Tailrace tunnei wereinitial1y received in Septe#lber 1976 
from the followiftg' firms at the evaluated priCes shown 
hereunder:' ,  ' 

--_.---------------
Name of the finn 

Mrs. N.P.c.C. 

M/s. Gammon India Ltd •• 

,MJ" H,C.C. 

M/s. Jai Prakash Associates 

MIs. lIydlc Comt. Company .  ' 

------ ~ .. ---,--"--

. 

Total value of· 
10000ed ofrer 
(RI!. in crores) . 
16, 17 

13'42 

,6,28 

1'1'49 

18'7a 

The Tender Committee conducted negotiations with MIs. 
J ai Prakash in their capacity as lowest teJlderer. While 
the negotiations with the lowest teilderer were on, the 
validity expired. The lowest tenderer while extending 
the validity, revised his offer,incorporated additional 
eonditionsinwlving extra financial implicatiOns which J 
were not acceptable. Accordinglv, it was decided by 
the Standin'g Committee to invite fresh bids from the 
original tenderers on the basis of a common set Of special 
conditions. Fresh bids were received frolll the following 

~ ___ ....... ______ ••• _  • ..--______ .... ___ .... _ .. _ .... _. __ • __ •• _____ • ___ •• _ .... L __ _ 

*No., vetted. 
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ienderers in June 1977 arid the value of these-bids was 
as under: 

._--_._-_. __ ._._-_._-
Name of the firm Face value of offer 

._---_ ... _--_ .. _-_ .. _---------------------
Mia. N.P.C.C. 

Mis. Gammon India Ltd. 

~  H.C_C, • 

~  HydJe Con.t. Company 

Rs. 10' 20 Crores 

Rs. 9' 49 crores 

Rs. 12' 0 I CI'O.1't* 

Rs. 12' 38 crores 

The offer of Mis. HCC and a-ydel Construction being highe'1" 
and their having ~  a large humber of special ~ 

tions, having financial beAring, were not considered for 
evaluation. Mis. Gammdfl India Ltd. being the lowest 
tenderer was awarded the contract vide Govt.Order 
number 412081 77-CHE dated 26th August, 1977." 

1.177. Asked about the reasons why interest free advance of 
Rs. 50J){) lakhs was paid (FebruaryjMarch, 19'8) when the draft 
contract was under dispute, the Ministry of Energy have stated: 

"In this co.nnection it is stated that after negotiating with the 
firm 'G' a letter of ~ incprporating all ~  terms 
and ~  was issued in favour of Mis. Sammon 
India Ltd. The firm accepted the letter of ~  1'he 
issue of lette'%' of award and its unconditional acceptance 
by the firm legally constituted contract between the 
parties. ,The letter of award inter-alia provided for the 
following: 

(a) Payment of lumpsum advance of Rs. 15.00 lakhs for 
accommodation and service sheds within 15 daYll of 
submission of layout of the same. 

(b) Payment of lumpsum advance of Rs.lP.OO lakhs for 
construction aids within 15 days of commencement of 
installation of first plant item at side. 

(c) Payment of ~  advance of Rupees,W.OO lakhs for 
the mobilisation within 15 days from the date of accep-

! :W' tance of tender. 
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1Il./f>. ~  had met all the pre-requisites laid down 
under (a), (b) and (c) above after the letter of Award 
had been issued to them, thus entitling them to the pay-
ment of advance stipulated under the above cited con-
ditions. It is clear from the above provisions of the 
letter of award that the release of the advances under 
these conditions was not conditioned to signing of the 
contract deed." 

1.178. During evidence (August, 1979) the Secretary of the 
'Mlnistry clarified: 

........ there is an annexure to a letter of award which sets 
out the terms of the contract till a final document is 
concluded and this annexure provided for secured ad-
vonce payment...... Money was paid under the terms 
of annexure ...... " 

1.179. In reply to a question whether the conditions on which 
the advance was payable were actually fulfilled the representative 
of the NHPC stated: 

"The contractor fulfilled all these conditions. We have 
verified that payments were made only after each of 
these conditions was complied with." 

1.180. Asked what was the urgency foradvanclngo Rs. 50lakhs 
When tlliIra<:e tunnel was the last item in power generation and 
was needed only after the powerhouse was erected, the represen-
tative of the NHPC stated: 

"This was in terms of .the letter of intent placed on the con-
tractor. Thereafter it was a legal obligation to make the 
payments." 

1.181. The Ministry of Energy have further stated. 

I "fhe recovery of interest charges amounting to. Rs. 2.81 lakhs 
on this interest-free advance would be in contravention 
of the provisions of the contract and question of its 
recovery, therefore, does not arise." 

1.182. Clarifying the position further during the evidence in 
October, 1980,. the Secretary, Ministry of Energy stated: 

"Itt is a mobilisation advance. In large civil construction 
contracts there is. mobilisation advance which is paid 
which is generally interest free." 

• 
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1.183. Asked why the advance was paid even ~  the agree-
ment was finalised, the witness stated: 

"'nus was part of the letter of intent. It is quite possible 
if advance wal not there the contTactor would have ask-
ed for higher rate." 

1.184. In reply :to a question if thete were "tny precedents of this 
nature, the Director, Finance (NHPC) replied: 

~  have precedents from any number of 'Cases ...... some 
are interest free." 

1.185. In a further note on the subject the Ministry have stated 
(November 1980): 

~  response to the original call of tenders for the work, 
all . the 5 tenderers had asked for interest free advance 
in their offer as under: 

Mis. N.P.C.C. . 

MI •. Gammon India Ltd. 

MIa. H.C.C. 

M/ •. Hyd\e Cont. 

MIs. Jai Prakash ~  • 

~  free advance Interest free advanct' 
for mobilisation and for machinf'TY 
preliminary works 

R$. 100 lakhs 

7-r/2% of the 
contract value. 
(OOI'lputt:d as 
Rs. 70' 20 Iakhs) . 

Rs. 50lakhs 

Wilhout Limit 

Rs. 501akhs 

Without limit 

Without limit 

Rs. 250 la/dis 

With..,ut Limit 

Rs. 50lakhs 

--------------,--------
1.186. It would be seen 'from the above that all the tenderers 

had stipUlated interest fTee advance both ~  mobilisation and 
preliminary works as well as fOT machinery. During negotiations 
it was evident that none of the tenderers was prepared to relent 
on this condition of interest free advance. Accordingly while in-
viting fresh bids for the work it was considered inevitable to accept 
this position in the interest of receiving competitive offers on a 
uniform basis. Hence a common set of special conditions was 
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offered to the various tenderers by th", department envisaging pay-
ment of the following interest free advances: 

(i) Advance ngaill:il mobilisation,vreliminary at enabling wod,.. Its. 50 lakhs 

(u) Advance against machinery RI. 150 ~ 

As provided for in the revised N.I.T. all the above ad"ances ~  
to be released initially against bank guarantee bonds but ~  
against machinery were to be subsequently replaced by a· hypo.. 
thecation deed in favour of the Government. 

1.187. The condition of interest free advance was, therefore, 
offered as a special condition by the department to all the ten-
derers in the revised NJ.T. and was not a special consideration 
granted to MIs. Gammon India Ltd. A comparative picture. in 
respect of the lowest two tenderers, whose offers have been evalua-
ted is as under: 

Original Rl'Vised 
:-.: lVlle of the fi rm value of value of 

oR'er ofTtT 
(loaded) 
(Rs. in cror("&) 

Mis. N.P.C. C. If)' 17 10' !zo 

:-'1/5. Gammoo·India Ltd. '3' 4!Z 9' 49" 

1.188. Asked whether the Law Ministry had been ~ 

the matter, the Ministry of Energy have stated that the draft 
Contract agreement including the clause on ~  of interest free 
advance was vetted by Ministry of Law before the agreement was' 
signed with Mis. Gammon India Limited and they did not raise any 
objection on this. 

1.189. The Committee do not find any merit in inviting tenders 
for the tail race tunnel and issuing the tender documents without 
the drawings and designs 0.1 the work required to ~  done and 
thereafter extending the date of receipt of tenders, as was done in 
the present ease. In futur'e,. tenders for· works should be iDVit.,ci 
onlyuter the designs and drawings of the 'York ~  to ~ 
done are complete in all respects and these should be made avah. 
able to tbe prospeetive tenderers along with other Tender Docu-
ments. ", 
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1.190. The Committee feel that payment of advance of ·Ks. 50 
Jalihs wl.thoutinte.rest to MIs. Gammon India Ltd: without settling 
~ ~  certain special conditions of the. agreement was im-
prudent as in the event of' contractor's refusal to agree to the 
special conditions the money advalKed would itseH have become 
difticult to recover. The Committee consider that in such eases, the 
~  of the agreementsh.ould invariably be ~  prior to ' 
JMlyment of advance. The Committee would also like that this 
matter is examined iti depth in consultation ",ith the Ministry of 
Financ:e and. suitable guidelines issued so that the interests of Gov-
~  are adequately safeguarded. 

Anticipated delay in ~ completion of tunnel 

1.191. As per terms of contract drawn with the contractor ~  

Gammon India Ltd.) the work is scheduled t6 be ~  within 
a period of 58 months from the date of start i.e. from 24 November, 
1977. Excavation tunnel brIng has to be completed in 40 months. 
The scheduled date of the· compietion of work as per the contract, 
is therefore, 24 'September, 1982. The progress of the work upto 

~  1980 is as under: 

Item of wOI'k Estimated ·quantity 

--_ ... _ .. _----_ ... __ ._----.. ---.------,. 

1. Open f1atform clItting 

2. Construction of shllft for Twmel No. I 

. 3. C.onsln:ction of'shaft for Tunn .. 1 NO.2 

4. EXCIJoolitJn of tu,mel btJri"6 

Ca) Ex;'·t fa" 

(i) Healing 

(ii) &nching 

(b) Int,rjace 

• (i) ~  . 

(ii) Benching 

5. Concrete lining 

40 M depth 

J51!! M 

1510M 

gooM 

gooM 

2410M 

Progress ending 
October, Ig80 

Work complf'tt'cl. 

Work ·complt"tNi. 

32 ~ complt'ted. 

200 M 

6M 

soM 

Nil 

Nil 

1.192. The Committee' enquired when the work of the tailrace 
tunnel is expected to be completed. The Ministry of Energy in a 
note· have stated: 

*Not vetted. 
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"The progress of the work of MIs. ~  India Ltd. has 
not so far been up to the schedule and it ·ls now expected 
that the tunnel would be completed by Ma'f'Cb, 19Maceor-
ding to the construction programme submitted by Mis. "-
Gammon India."' 

1.193. Asked about the efforts being made to ensure that the 
work is completed· aceOtding to the revised schedule, the Chairm.8n-
cum-Managing Director, NHPC stated in evidence (October, 1980): 

"There is· separate monitoring done for the project. At the 
project site we have ~ monitoring team. At corporate 
level every month meetings' are there with project officers. 

Progress of the .. ~ is reviewed-bottlenecks and crlti.-
caUties are studied; what resolutions are required are 
discussed. I am personally aware of the delay and I 
have requested the Chief Executive of Gammons to . 

• come; but unfortunately he could not respond so far to ' 
my ........ for discussion, may be due to other commit-
ments and so on he is not able to come and meet us for 
discussion. All the same; we are concerned about the 
slow progress of the works. . . . . . On present indications 
given by MIs. Ganunons they hope to complete the 
tunnel by 1984. Bpt t am very doubtful if they would 
adhere to the revised schedule, We are watching it very 
carefully. We will take action if they do not stick to the 
target." \ ' 

1.194. The Committee desired to know about' the penalty clauses 
provided in the contract agreement which could be invoked in case 
the contractor delayd the work beyond the target date. The Dine-
tor, Finance replied: . 

"Compensation for delay is there. It is in terms of liquidated 
damages to be imposed on them due to delay. that is be-
yond control or to the extent of 2S lakhs. This is the 
total." 

1.195. Asked how there could be a blanket provision like this 
in a crucial part of the project, the Secretary, Ministry of Eenrgy 
stated' :'; ~  ".,; ~ -  

• I I  • '-j. ~ ~ -  

l'Norm9Jh, H!:,!uidated demages are per week's delay'-that is 
subject to a maximum of so and so." 
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1.196. In reply to a ~  question regarding the total ~ 'Of 
the tunnel, the total ~  ~  so tar and the amount 
already paid to Mis. Gammon India, the Director FiI?J1nce(NHPC) 
stated: 

"The revised figure now is roughly about Rs. 21 crOres. 'So 
far, the total expenditure on the tunnel is Rs. 4 crores.. 
Gammons alone were paid' about Rs. 2 crores." 

1.197. In a further note on the subject, the Ministry have staWd: 

uThe contract has adequate provisions for dealing with the 
firm in case the work is c;lelayed beYOnd the target dates. 
The Project authority, besides levying compensation for 
delay upto a limit of Rs. 25.00 lakhs under Clause 2 of 
the contract can determine and terminate the contract, 
under Clause 3 of the contract. Clause 3 of the COiILtract 
provides for the following alternatives to the department 
in case of delayed completion: 

(i) To rescind the contract and get the balance work done 
at the risk and cost of the original contnctor after 
giving 15 days notice to the contractor. 

(ii) Supplement the resources of the contractor by em-
ploying labour and other resoU!'Ces directly on the 
work and recovering the cost of such additional - ~  

from the dues of the contractor. The contract in this 
clause further provides that in the event of anyone 
or more of the courses being adopted by the Engineer-
in-charge, the contractor shall have no claim for com-
pensation or any loss sustained by him as a result of 
such action." 

1.198. The Committee find that the work of constructioa of the 
tall race tunBel was scheduled to be completed within 58 months 
of the start of the work Le. by 24 September, 1982. However, the 
progress is very slow as only 256 metres of tunnel borin, has heeD 
completed till October 1980 out of the total length of 4820 metres 
required to be excavated. In fact the excavation ;work of tumlel 
boring was originally IIcheduYe-!i for completion by .January 1&81 
i.e. within 40 months of 'the start of excavation work as per the 
terms of the contract. The firm has submitted. reviSed target date 
. for the eompletion of Tailrace tunnel by March 19M. The Chair-
man-cum-MuagiDg Dit"edor, Salal Project was candid enough to 
inform the Committee durin, eviaence that ttie Chief Exeeutive of 
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th!l!t .Arm ha4. :Qot respontled to hta invitation for discusSiOll and that 
~  ... ~  if they would· adhere ;evett to the re:vtsed ~ ~ 

~ ~  Committee take a serious view of the whole matter 
aDd desire that this should be sorted out at the earliest with the 
eoatraeting firm. la-ease the ftnn e7l.."presses its inability to adhere 
ewen to the . revised schedule, notwithstanding the facility of 
isterest-free advauc8 01 B.s. 50 lakhfj ghle'ilto it,-OtheCommittee 
would like the Ministry to invoke the penal proviSioDs·in the 
atrefRBeat and take alternate steps to-get the work done by the 
stipulated date. 

Miscellaneous 

Shortage oj Ceme·nt and Steel 

1.200. Any construction programme depends, apart from design 
and other inputs, on the timely availability of the required quantities 
of material such as cement, steel, explosives, POL etc. Any short-
falls in the scheduled receipt of these materials can vitally affect jhe 
progress of construction. The Committee were informed that "unfor-
tunately such a situation has prevailed on this Project from 1979 
onwards. While ~ acute shortage of ~  was over-come by 
imports and  the POL shortage also resolved due to extra-ordinary 
efforts, the shortage of cement and steel has seriously upset the con-
struetion programme during 1980. The position even· as of now is 
extremely critical." 

'1.201. During evidence (October 1980), the Committee desired to 
know the procedure for procurement of cement and steel and steps 
being taken to obtain the requisite supplies in time and as per 
requirements. In reply, the Secretary, Ministry of Energy during 
evidence stated: 

"In regard to cement and steel we do not select the sources, 
In case of cement, the Cement Controller who coordinates 
for the whole of India h. -lqcated in the Ministry of Indus-
trial Development. He gets the indents from all over the 
country and· he decides and links· the requirements with 
the producing centres. But during the last one year and 
particularly during the last working season, prior to the 
recent monsoon the cement shortage on t!:e whole in the 
country was so ~  and it affected a. project of this type 
much greater. 1ncase of cement in ~ the position was. 
reasonably good.· The shortfall is 5000 tonnes ~  the 
requirements of ;56,000 tonnes. Tbat' works. out to 10 .per 
cent as of date. There is still more than a quater. We 
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have of only 15,000. We should be ~ 
ceiving abOut, , tonnes. Consuming 35,000 lonnes: 
would not bE! "possible because it has to be spread over." ' 

1.202. 'Asked about the places from which suppJiesof cemen:t 
W8!'e received, the Chairman-:cum-Managing Direetor, NHPC stated: 

"From all over the country and primarily' from southern' 
factories' .. ". from Tamil N adu:' 

1.203. The Commi.ttee ehquired ,. how much time it takes for a 
wagon to reach Salal from Tamil Nadu, the witne'.3s replies: 

"About 2 to 3 "weeks." 

1.204. In regard to Steel suppliese, the witness stated: 

"The process is basically the same.. SAIL coordinates and the 
indigenous cap;lcity not being adequate they also im-port 
steel ..... but the problem is that in theory this process 
went on but the shortage in certain sections particularly 
was so great that many of the projects did not get atiequate 
quantity." 

1.205. The Committee are disturbed to find that a major Project 
like the .Sa1al Project has ~ late been facing acute shortage of criti-
cal ~  like cement and steel. Only 10 percent of the tequire-
ments of cement were met during 1980 (upto October 1980) and what 
is worse the supplies were 110t evenly spread over. The Committee 
were informed that even the soures of supply are the Southem 
State like Tamil Nadu which is more than two thousand kms. away 
from the project site. The Committee do not find any rational justi-
fit.ation iii allocating cement for SaI.1 Project from such far oft 
places which not only adds to the cost of inputs on account of higher 
transportation charges but also leads tq delays. The Commi'ttee 
recommend that the Ministries of Steel and Industry should make 
arrangements for supply of steel and cement for the project from the 
nearest· available sources and as per schedule of requirements. Tbe 
Committee further recommend that for such a critical project, Gov-
ernment must ensure timely supply of essential inputs like steel and 
cement. This is a serious matter whicb needs immediate ~  

of the concerned authorities so that such deficiencies do not hold 
up the progress of the Project any further. 

Condu.,ion 

1.ZqS. The Salal Project presents a typical example of vital pro-
jects gctting bogged down during construction for various reaSOnl,. 
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some of which eould. bve been easUy ~  The Project has 
shown heavy over-runs of time and COAt '. can be seen from the 
faet that whereas it was initiany expected to have been commissioned.. 
by JWle 19'T9 at an estimated _coSt of as. 55 crores) the Illtlest uti-
cipation is that the first unit of the project woQld Dot be Commission-
ed before March 1987 8JUl the total expenditure involved would be 
as high as Rs. 350 erores provided further delays do not occur. What 
ftmes out prominently from the Committee's eaquiry is the utter 
baadequacy of pre-eopstru.ction invesU,adion which resulted in fre... 
41uenit changes in designs and construction drawings. In fact, geo1o.. 
gical, reo-physical and reo-technical investigations had to be conti· 

~  over the years in reSpect of several major components of the 
project during execution. This resulted in substantial increases in 
the quantities of work required to be done with consequent increases 
in cost and delay in execution. Bad ad.equ,1lte investigations for 
preparation of detailed designs and drawings been conducted before 
awanting the work for various components flf the project, the para-
meters of the problem could have been more precisely delineated and 
numerous changes that had to be made therein resultiP.:g in higher 
costs, could have been avoided. 

1.207. Yet another unfortunate aspect of the history of this project 
is the lack of direction from the top and insuflicien.t coordination 
among the various agencies involved in its execution. It was only as 
late as in May 1978 that deeision was taken to hand over the Project 
to the National Hydro-electric Power Corporation-a public sector 
undertaking for execution on agency basis since it came to be realised 
'that execution of such projects through departmental eftorts was not 
conducive to expeditious decision ~  The 'tardy impJ.ementatiOJi 
of the project is therefore the direct result of the failure of manage-
ment at the top level to come to grips with the cemplexity ~  the job 
they had undertaking upon themselves. The Committee trust that 
'the lacunae pointed out by them. in this report would be gone into 
in depth so that suitable remedial measures can be taken for tbe 

future. 

NEW DELm; 

March 3, 1981 

Phalgunal(-1902(S) . 

~  YADAV, 

Chairman, 

~  . -Pubtic-Account;-Comminee. 



APPENDIX.I 

Audit Pa.ragraph (Vide para of Introduction) 

Salal Hyd'I'O-El'ctric. Project 

1.0. In.troductory-The Salal Hydro.Electric Project is a 'tun-of·· 
1he river' scheme (i.e. without any storage reservoir) on the river 
Cbenab located at Dbyangarh loop near Reasi, about 100 kilometres 
from Jammu. Investigations for the project were started by the Gov-
ernment of Jammu and Kashmir in 1961" ~  till August 
1970 when the projett was taken over by the Government of India for 
.execution.. The ultimate installed capacity of 690 megawatts 
(MW) of power and is to be implemented in two stages, the second 
stage being ~  on storage schemes to be executed in'the upper 
reaches of the river Chenab. The first stage of the project which is 
under execution, provides for an installed capacity of 345 MW of 
power. It con!:lists of the 'following major components:-

(a) a diversion tunnel 184 metres long with a diameter of 
9.14 metres; 

(b) a concrete dam 106 metres high and 451 metres long 
comprising 25 blocks, of which 12 blocks constituting the 
spillway, '6 blocks the power dam and the remaining 7 
blocks the non-overflow dam; 

(c) a rockfill dam 115 metres high and 615.7 metres long at 
the top;, 

(d) six penstock pipes each of diameter 5.23 metres; 

(e), a power hoUSe oil. the right bank of the river below the 
natural surface to gain an additional head of 10.8 metres 
and three generating units, ~  of U5 MW; 

(f) a tail race tunnel 2.4 kilometres long and of diameter 11 
metres to discharge water from the power bouse into the 
river down-stream; and 

. (g) four 220 kv transmission lines af a total ,circuit lerigth 
of .. kilom.ewes for transmission of power from the pro-
ject to the northern grid. 

8S 
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1.1. ~  construction  organisation for the project 
~  set up in August 1970 when the construction of the project was 
taken ?ver by -the Government of Ind.ia. An independent Chief 
Engineer for the project was posted in January 1971. The overall 
control of the project,along with other central hydro-electric ~ 

jeets, was entrusted to the Central Hydro-Electric Projects Control 
Board, with the Secretary, Department of.Power as Chairman, which 
was set up in 1970 by the Government of India.· There was a stand. 
ing Committee to. assist the BOard; the Standing Committee had 
three committees, viz. the Tender ~  the Teehnical-Advisory 
Committee· and the Purchase Committee to assis.t it .. The ·Chief 
~  stated (December 1978) that only skeleton staff was .in posi-
tion between ~  and 1973 and that even after sanction Of more posts 
paucity of suitable personnel led tb delays in 'getting officers in 
position. 

The control of the project, along with its assets and liabilities. 

was. transferred on 'agency' basis to' the National - ~ 

Power Corporation fJ;'om 15th May 1978. 

The power:s of the Chief Engineer included: 

- acceptance of the lowest ~  in respect of works upto· 

Rs. 50 lakhs without the approval of the Control Board, 

tenders for works in excess of Rs. 25 lakhs being accepted 

in consultation with the. Financial Adviser and Chief 

Acconnts Officer (}4'A and CAD) of ~  ,Control Board; 

_ acceptance of single tenders or award of work by accep-

tance of· a tender other than the lowest upto Rs. 30 lakhs 

without the approval of the .Control Board, such tenders 

iIi excess of Rs. 15 lakbs 'being accepted in consultation 

with the FA and CAO; . 

_ award of work without call of tenders. on work oTders up 

to Rs. 2 lakhs under certain conditions; 

_ award of contracts against "split-up" sub-heads of work up-

to Rs. 0.50 lakh in cooS'Ultation with the FA and CAO; and 

_ full powers for accord of technical sanction to' detailed. 

estimates. .-':.i ~ ','. f. ! ~  ! ~~ 
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1.2 .. A project accounts office, headed ,by a Project Accounts 
Ofticer was set up from April 1973 for exercising - ~  of pay. 
~  keeping the accounts of the project. Cases reqwring 
cODSultation with the FA and CAO were to be referred' to him at 
Delhi till June 1977 when a Deputy Financial Adviser' and Chief 
Accounts Officer was posted at Sa1a1. 

1·3. The accounts of the project until 31si March !978 were test. 

checked in audit. Subsequent development, wherever considered ap-' 

propriate, have also been referred to. 

2.0. Project estimates.-The original project estimate of RI. 

1>5.15 crores for the. first stage was prepared by the Directorate of 

Designs and Plannmg, Government of Jammu' and Kashmir, in 

October 1968 on the basis of analysis of rates prepared in April 1968 

for some items and the rates of Ramganga Project estimate (19()5..66) 

for other items. The .project originally envisaged an installed capa-

city .of 270 MW (3x90 MW) in the first stage with an ultimate capa-

city 01 540 MW (6x90 MW) this revised in June 1971 to have an 

im:talled capacity of 345 MW (3xI5' MW) by increasing the head for 

the turbines from 81 metres to 93 metres by depressing the location of 

the power house below the bed of the river and constructing a tail 

face tunnel to discharge the water into the river at the next loop 

downstream. The project ~  was accordingly revised in March 

1974 to Rs. 112.98 crores. The rutes ~  in this estimate went 

based on the .malysis of rates· prepared in 1973. NOQe of the major 

works had. by then been put to tender and, as such, the costs were 

tentative. The Ministry of Energy (Department of Power) did not 

approve the revised estimate (1974, but desired (March 1976) that 

the estimate should be revised on the basis of the latest indication of 

. prices and fates. The estimate was further revised to 'Rs. 222.13 

crores in September 1976 after taking into account change in the 

design df the diversion arrangement, escalation of price's, increase' in 

the scope and cost of electrical works, etc. The revised estimate was 
approved by G?vernment for Rs. 222.15 crores in MaY,. 1978. 
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2.2. Reasons for iftcre4Be in cost_The increase in cost of 
BI. 167 crores as compared to the originaleetimate has been broadly 
cla$sified in the second revised estimate (1976) as under: 

(Rupee. in laltha) 

(i) ~  in cost due to ohangc in location of power house from left to 
right bank (Rs. 571' 12 lak.hs) , provision of tail race tUbnd '(Ra. 
I,S31',07 lakJu) I provision for' ~ coffer dam between pen-stocks 
and spillway (Ra. 101 lakhs) and eddhional length of peDlltocks (Rs. 
531akhs) and other factors .  •  •  . .'. .  , 2,592' 68 

(ii) Increase in COIIt due to change in design and quantities as per latest 
, ~  and quantities as per latest drawings of Central Water 
CommiS!lion (ewe) '3.363' 37 

(iii) lnc:reuc in coat of electrical worlc.t due to increase in total length of trans-
mission lines from 1St) km., to ~ kms ••••• 480' 57 

(iv) Increase in cost of .('.count of items not proVided or inedequate provisions 
made in the original estimate •  •  •  • , ••• 1,406' 69 

(v) ~ ill cost due to escalation in labour and material cost: 
Civil works • 

Electrical works 

<vi) Increase in provision for direction and ~  dlae to increase in 
wages and departrnental execution' of rockfill dam •  •  •  . 

TOTAL 

Increase in the cost of various components of the project has 
been discussed at appropriate places in this review. 

3.0. Progress Of work.-The progress of work on the ~  

components of the project up to December 1978 was as under: 

(i) Diversion tunnel-Out of 3.16 lakh CURic metres, excava· 
tion of ,2.92 lakh cubic metres had b.ln completed; con· 
creting had beet!. completed for 0,35 lakh cubic" metres 
out of 0.36 lakh cubic metres. ' The entire work including 
grouting and erection of gates was expected to be ·com-
pleted in 1980. 

(ii) Concrete dam-Out of 18.99 lakh cubic metres, excava· 
tioIi of 16,50 lakh CUbic metres had been completed; con-
creting had been completed for 0.73 lakh cubic 'metres 
out of 13.97 lakh cubic metres, grouting had ben com-
pleted to the extent of 22.5 per cent. 

(iii) Rockftll dam-Out of 11.85 lakh cubic metres, excavation 
and stripping of 6.83 lakh cubic metres had been completed; 

• 
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"1il1p1acement" of, 3.25 la,kh cubic metres had been· done out 
of 74.94 l:akh ~  metres. 

(iv) Power house-Hill side excavation of 10.69 lakh cubic 
metres had 'been completed but construction of the building 
had not (December 1978) been taken up., 

(v) Access roads to site-Two site roads (27 kms. long), link 
roads (8 kms. long) and pre-stressed bridge at Dhyangarh 
had been completed. 

(vi) Out of 3.347 ,residential houses, 2.652 had been rompleted. 

3.1. Commissionmg.-According to' the Project Report of 19f»8, it 
was anticipated that the three units of 90 MW each would be com-
missioned in June 1975, June 1976 and June 1979 respectively. In the 
first revised estimate (1974) envisaging an installed capacity of 345 
MW (3X115 MW), the, ,target dates of commi'3sioning of the three 
units of 115 MW each were shifted to March 1979, September 1979, 
,and May 19'aO .. In the second revised estimate (1976) the target utes ' 
of commissioning the three, units were indicated as February 1982, 
June 1982 and' August 1982.'Accordi'ngto the 'progress report of 
March 1978, tliese units were ~ to be commissioned in Novem-
ber 1984, January 1985 and March 1985. According to, the latest 
construction schedule (as intimated by the Chief Engineer in 
December 1978), river diversion is to take place in October 1980 and 
the first unit is to be commissioned in 1985-86. 

The reason for delay in completion of the project were stated by 
the project authorities to be: 

(i) frequent changes in the design of the diversion tunnel re-
sulting in delay in its completion. The work awarded 
initially in March 1972 for completion by August 1973 had 
not beet completed (December 1976) j 

(ii) change in the locati'on d the power house from the left to 
, the right bank and cOnstruction of tailrace tunnel; 

(iii) delay in finalisation of designs of major structure, viz. 
rockfill dam and concrete dam; 

pv) more shear zones in the concrete dam site' noticed during 
execution and' longer time required in deciding method of 
grouting and foundation treatment; and 

(v) delay in alloiment of major works li&e concrete dam, power 
house and tail tace tunnel. 
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~ f(lr ~ ~  dam were ftrst ~ in December 1973 
"b¥t nQ ~  was ~ as n.egotiations with the lowest tenderer, 
firm ~  failed on tbe ~  of compensation to be paid to the 
finn in the event of delays in the progress of work attributable to the 
department ana in the event Of ~  in the matchillg progress 
,c)f rockfill dam. Fresh bids were called in J unel97Sand . the work 
was ~  tQ ~ '.jI;' ~ ~ ~  Tenders for the ~  

of Sbetirststage power bouse sub-structure, etc. wereinvite4 in 
. .June urn and the will'k was awarded to firm 'N' in June 1978. Uk.-
wise, for the tail race tunnel, tenders were invited in October 1975 
and the work was awarded in August 1977. 

Delay in ballsation of designs, etc. had been 'attributed (l)ef:em-
iber 1978) by the Chief EDgi'neer to Wl81lticipated teabnical and 
geological factors which came to light only duringcoftlltl'Uction 
tho:ugh investigations had covered a period Of 9 years from 1961 to 

I 19.70.' As regards delay. in awarding of major ~  'repeated.' nego-
~ ~  ~  anc:iapp'roval of compHcated concittiofts put 
10rth ,by tenderers, 'etc .. were 'Stated to be 'the main reasons. 

Points not'ced in audit of the variOUtS tenders and works are men-
'tioned in the suceeedin, ~ ~~  ' 

.. - ~ -. ... -

4.0. Awa.rd of contra.ct.-In reBpOQIe to ,lIot4ae mvltblt _ders 
for the diversion tunnel and Coffer Dam issued in October 1971, a 
. sIngle tender from firm "N' was received for Rs. 1'Mi62 lalr:bs. As a 
'result of negotiations held by the tender«mlmt.ttee,flrm 'N' agreed 
',to'reduce its rates for some of the items, the total reduction amount-
jng to about Rs. 1.74 lakhs, on the b'asis at advertIsed quantiti_,but 
the ~ stipulated additional conditions demanding price escalation 
~ tbe cost of labour ~ ~  and extra. payment for dewatering. 
'Without settling aforesaId conditions, the contract was awarded to 
~ 'N' in March i972 at the negotiated cost of Rs. 170.23 lakhs for 
the diversion tunnel including Co1fer Dam. The £lchedule of quan-
tities in respect of the Coffer Dam was not worked out. The addi-
,tiQnal conditions of finn 'N' were diScussed by the tender committee 
~  October 1974. Based on its recommendations,sanction of Govern-· 
,nltmt was issued in Febl'llary 1975 accepting the 'additiQnal conditions 
~  (i) price escalation and (ii) extra payment for dewatering 
,limited to Rs. 7 lakhs for the whole work including Coffer Dam.' 

Meanwhile, a number of changes were effected (March 1973 on-
wards) in the design of the tunnel including construction of adit and 
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abaft for ~  of gates, neeessitadng remodelling of tliJt 
section Of the tunnel already bored (mentioned in paragraph 4.1) 
and a longer and more elaborate downstream exit structure. ' 

The alignment of the tunnel which was originally designed to be 
straight, was given a tum in the middle in the revised design due to 
the geological conditions met with the work of adit and shaft was 
also awarded (March 1975) to finn 'N' for an estimated cost of 
Rs. 50.72 lakhs. Thus, the total value of the contract increased t.o 
Rs. 220.95 lakhs. 

In November 1976, an increase of Rs. 187.17 lakhs over the sanc-
tioned contract 8JIlOunt was reported to the Control Board for ap-
proval. The increase in cost was attributed to increase in quantities 
and extra items; 

Since, in the meantime, the execution of the project had been 
transferred to the National Hydro-Electric Power Corporation (May 
1978), the Corporation aecorded (July 1978) 8IJlctton of Rs. ~  

l'akhs against the total contract amount of Rs. 408.12 lakhs (i.e .. 
Rs. 220.95 lakhs+Rs. 187.17 lakhs) for which sanction was sought, 
the difference being due to price escalation included in the project 
proposal but not included in the sanctlcmed amount. 'l'he sanction 
also stipulated payment of dewatering charges at the contract rate 
up to Rs. 14 lakhs plus escalation on dewatering charges subject to aa 
overall ceilfng of RI. 1818kha. 

As against the sanction of RI. 365.14lakhs, Rs. 348 lakhs had been 
paid to firm 'N' up to August 1978. This included Rs. 33.781akhs on 
account of price escalation and Rs. 10.50 lakhs for dewatering 
cbarges. 

In respect of a number of items, the payment made to the contrac-
tor as per the last running bill (Le. 37th paid m September 1978) had 
exceeded the amount sanctioned by the Corporation owing to increased 
quantities/extra lJems. The exce93 still (December 1978) to be re-
gulariaed worked out to Rs. 13.67 lakhs. 

4.1. Dbma:ntling of po'J'tiom Of W01'k done.-The alignment of the 
diversion tunnel was finalised by Central Water 'and Power ~ 

mission (CWPC) in September 1971 on .the basis of which tenders 
had been invited and work awarded The alignment was, however, 
changed in August 1972 on geological conSiderations, the change alsG 
resulting in redUction of the length of the tunnel. On the basis of 
the revised alignment, the work was started in August 1972. AB per 
original designs, the gate structure was to be located at the inlet 
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of the· tunnel The detailed progressi've geological mapping of the 
tunnel excavation commenced in November Iln2, however, indicated 
that the rock at the inlet was not sound enough for locating the gate 
structure of the type designed. After considering alternative pro-
posals, the Technical AdviSOry Committee approved (March 1973) 
construction of the gate chamber in the centre of the tunnel involving 
construction of an underground shaft, hoist chamber with a suitable 
approach adit tunnel opening on the ~  side. By this time, 
the tunnel had been bored and permanently supported with steel 
ribBand ROC laggings. The revised designs necessitated dismantling 
of a portion of work done. The expenditure on dismantling was 
stated (July 1977) to be Rs. 2.67 lakhs and the cost of the portiQIl 
dismantled was Rs. 5.78 lakhs. The project authorities stated 
(December 1978) that the geologica! features necessitating the change 
in the design could not be foreseen by the preliminary investigations. 

The flood level of the river was EL 422 metres and the tunnel 
invert was at EL 405.4 metres. As against this, the top level of the 
Coffer Dam was at EL 417.7 metres and that of its foundation at EL 
40tH metres. The project authorities stated (July 1977) that It was 
impossible to found the Coffer Dam at a lower lem at the inlet 
portal and that due to inadequate foundations, it could not be raised 
above the ftood level of EL 422 metres. As a result, the tunnel had 
to ,be plugged with a concrete wall every year in June and the wall 
had to be diam'8J1tled in October. On this work, Rs. 3.S1 lakhs were 
spent from 1974 onwards, i.e. after the expiry of the original stipu-
lated date (August 1973) of completion of the tunnel. The project 
authorities stated (December 1978) that the sequence ot construction 
oftbe twmel was such that it involved dismantling and rebuilding of 
the up.6tream plug wall year after year. 

4.2. Da:mage to dowmtream COffer Dam.-For facilitating th,e 
work of construction of diversion tunnel, the downstream Coffer Dam 
designed to withstand a discharge of 4 lakh cusecs of water, was 
constructed. in February 1972 at a cost of Rs. 24.20 lakhs. In August 
1976, a portion Of the Coffer Dam, about 30 metres in length, was 
washed away owing to Hoods in the river. The river discharge during 
the 1l00d was reported to be 2.78 lakh cusecs. The extent of damages 
was Rs. 6.20 lakbs. 

On restoration and protection of the Coffer Dam, Rs. 13.53 takbs 
were spent (March 1977). An enquiry officer appointed by Govern-
ment to look into the reasons for the damage to the Coffer Dam re-
ported (June 1977) that the Co1fer Dam, being a temporary struc· 
ture, was meant for a short duration of three years dunng Which 
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'pmod the. ~  twmel was to have been compleMd ~ ~ 
:Co8'er Dam dismantled. But due to clelay (as explaiDedbelow) in 
~~  of djversion tunnel, it was not disruntled. It was stated 
in the report that the Coffer Dam served. its pUrpose .-ttsfacto;rily tor 
4 rainy leSIons, viz. 1972-'75. 

Nevertheless, the fact remains that the tunnel had not yet ~ 
eom.pleted (December Im8) and the . Coffer Dam did not serve the 
intended purpose f1i1ly. . 

4.3. Delay in cOmpletiOtt.-The work awarded in March 1972 ~ 

to have been completed by Augu,st 1973. It was still (December 
t,,8) in progress and extensions of tIme had been sanctioned up ~ 
September 1978 on the following grrunds:-

(a) lncrease in the quantities of the work; 

(b) alteraUons in the alignment, section, 4esign ~ loc,tion 
of ~  tunnel and ililet as well as outlet structures during 
'execution; I .• 

(0) award. Of ac1ditionaI works of diftleult nature, such .... adlt, .haft. hoUt ,chamber, etc.; 
Cd) delaY·in ~  cir,8.,w., last ~  drawmg of 
the sh,aft 'finalised in February t975by ewe; 

(e) delay in placlDg orders for the sup-ply of gates.and 
~  • 

(f)aelay in ftnalisation of designs of hoists; and 
(g) hold-ups duetft shortase of steel. collapse of downstream 
Coffer Dam, etc. 

. The delay was 'also ~  (September 1977) by the Su,perin-
~ Engi.neer. Civil Ci.rcle No. ~ to lack of adequate et!0r:ts on 

'the part of firm 'N'. The delay ;n "completion of the diversion ~  

resulted in-

(i) ]>aymeilt tor price escalation (Rs.S3.38 !akha up to AuguSt 
1978) and inerease in limit Of dewatering ~  from 
Rs. 7 lakhe to Rs. 18 lakhs (Rs. 10.50 lalrhspaid up to 
August 1978); 

(ii) 'all expenditure of Rs. 13.53 lakhs on the restorat!onof the 
Cofter Dam which was washed away; 

(fii) nugatory expenditure on repeated dismantling and re-
constructing the plug wall (Rs. 3.81 lakhs) i and 
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tty) delay in ciiwrsion of the rlver without which post-diver-
siOil works in rockft11 dam and concrete cJam could not be 
done. 

4 .•. Pu.rchttue of .teel_To meet the urgent reqwrements of steel 
for the diversion tunnel, the Chief Engineer placed (January 1973) 
an order on the lowest tenderer, firm 'A', for the supply of 800 tonnes 
of tor steel at the rates of Rs. 2,082 per tonne for 160 tonnes (20 mm). 
and as. 2,095 per tonne for 64D tonnes (28 and 32 mm). Govern-
ment approval was not obtained for placing the order outside the 
Joint Plant Committee (JPC) rates. The Standing Committee of the 
Board, however, ratUied the purchase in its meeting held on 21st 
M'8y 1974 subject to the Chief Engineer certifying that the material 
was according to specifications. 

Against 782 tonnes of tor steel despatched by the firm (accordin, 
to despatch documents) between 5th February 1973 and 25th Oco-
ber 1973, the project received 720 tonnes and Rs. 14.68 lakhs (being 
95 per cent of the price of the quantity despatched ~  55 tonnes 
of which payment had been withheld) were paid to the ftnn througb 
a bank. In February 1974, when the steel was used, the Assistant 
Engineer, Dam Sub-Divi'sion No.1, reported to the Executive Engi-
neer that the steel ban; broke on bending. Samples of the steel bals 
were then got tested (April 1974) in the Delhi College of Engineering. 
According to the test report, one sample out of the five failed in bend 
test. Elongation test could not be conducted on five out of seven 
samples mainly because the samples fractured outside the gauge 
length marked. In on6 case, the test report indicated that the steel 
seemed to be very brittle. Notwithstanding this test report. mOlft 
of the steel was used on the work as the Chief Engineer considered 
that the fallure of a sample in ·bend test was a stray case. 

Against RI. 15.10 lakhs payable to the firm for the quantity of 
720 tonnes actually rt>ceived, after adjusting Rs. 0.37 lakh on account 
of demurrage and wharfage recoverable from it, Rs. 14.71 lakhs ~ 

cluding Rs. 4.03 lakh befng part of I) per cent price) were· paid. 

5. Concrete dam 

5.0. Increase in cost-The ~  in the estimated cost of con-
crete dam from Rs. 1,693.14 lakhs in the original estimate (19fta) 
to ]its. 3,959.36 lakhs in the second revised estimate (1976) was 
attl"ibyted mainly, besides escalation in cost of labour and material, 
to the following:-

(i) increase in cost of sptHway-due to lowering of some blOOD 
for diversion arrangement and concreting (Ra. 177.1.8 
lakhs); •••• 
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(ii) increase in cost of shear zone treatment and grouting 
including chemical grouting Rs. 344.41 lakhs); 

(iii) increase in the number of crest gates and their cost as 
well as the cost of hydraulic hoats (Rs. 332.39 lakhs); 

(iv) non-proVisiOn Of abutment draInage and grouting in the 
earlier estimates (Rs. 66.25 lakhs); and 

(v) elimination of a saving of Rs. 296 lakhs anticipated in the 
original project estimate on account of re-use of the 
material excavated from the concrete dam in the ~  

dam. The amount of saving WilS shown as Rs. 424 lakhs 
in the first revised estimate (1974-not sanctioned) on 
account of increased quantity of excavation. The saving 
had, however, been eliminated in the second revised. esti-
mate (1976) on the ground that excavation for concrete 
dam had to precede construction of roc1dUl dam and the 
two works could not be executed simultaneously to ~  

such direct utilisation of excavated material. 

Against 21.20 lakh cubic metres of re-usable material for which 
credit of Rs. 424 lakhs was anticipated in the first revised estimate 
(1974), the quantity stockpiled was 5.12 lakh cubic metres only. 
The project authorities explained (July 1978) that (a) the entire 
quantity could not be stored for want of adequate space, (b) stock-
pUing by the side of the river bank by use of crates tried in early 
1973 did not succeed, and (c) the material was washed away in the 
"oods of August 1973. Of 5.12 lokh cubic metres of material that 
was stockpUed for re-use, 2 lakh cubic metres were to be used in 
the main concrete dam as per contract with firm 'H' and the remain-
ing 3.12 lakh cubic metres were meant for re-use in the rockfill dam. 
The second revised estimate of rockftll dam however, did not provide 
for any credit for the re-use of tNs material nor had the material 
been taken over (December 197b) by the Construction Facilities 
Division for the rockfill dam. 

5.1. Consolidation grouting.-The work of 'consolidation grouting 
of formation rock below spillway' w.as awarded to fil'm 'N' (a Gov-
ernment Undertaking) at its tendered cost of Rs. 32.65 lakhs in 
December 1974. The work was started on 10th December 1974 on 
the basis of drilling and grouting parameters adopted after conduct-
ing trial grouting through another firm. The results of the grouting 
were Dot very effective and a note on the evaluation of results was 
sent to the Central Water Commission (CWe) in July 1975. '!be 
matter was discussed by the CWC in September 1975 and detailed 
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~  were laid down. Grouting work was con-
tinued thereafter on the. basis of the revised parameters. As the 
efrectivene8S of the grouting, when reviwed for the second time, 
was still not satisfactory, the matter was referred by the ewc to the 
Technical Advisory Committee who considered it in April, 1976 and 
auggested further trial grouting with d;fterent parameters. As finn 
'N' did not have the requisite ~  for the job and the contract 
with it did not cover the changed items, the contract was terminated 
by the Chief Engineer in August, 1976 when Rs. 16.06 lakhs had 
been spent. 

It would thus appear that the trial grouting on the basis of which 
the parameters had been evolved was not adequate enough to derive 
dependable results and thus, the main work itself (cost: Rs. 16.06lakh) 
became a contin'Uation of the experiment. 

5.2. Treatment of shear zone In block Nos. 4 to 8 of spillway 
portion-Detailed estimate for the work of treatment of shear zone 
involving excavation drilling, concreting, placing of re-inforcement 
bars, grouting, etc. was sanctioned by the Chief Engineer in January 
1975 for Rs. 43 lakhs on the basis of parameters indicated in the 
study drawings of another reach (block Nos. 9 to 11), the drawings 
of blocks 4 to 8 having not been received 'from the cwe. After 
inviting tenders, the work was awarded by the Chief Engineer to 
firm 'T' in January 1975 for RI. 22.12 lakhs (labour items only)· 
The study grawin. of the relevant reach were received from the 
ewe in September 1975 wherein the de"th of the plug was increased 
from 8 metres to 19 metres. In July 1975 finn 'T' requested the pro-
ject authorities to revise the rates for the increase in quantities. 
The approved drawings were received between February 1976 and 
December 1976. In the approved drawings, the depth ot the plug 
was further increased to 24 meters in certain locations. 

The increased quantities beyond the stipulated deviation limit 
of 50 per cent of contract quantities were got done by firm 'T' at 
fresh negotiated rates. Up to 16th running bill (May 1977) the 
contractor had been paid Rs. 21.50 lakhs in all. The following points 
were noticed in audit:- . 

(a) Up to 16th running bill, excavation of 23,150 cubic metres 
beyond the stipulated deviation limit was paid at Rs. 30 
per cubic metre (composite rate for excavation by con-
trolled blasting including wedging and barring) against 
the original rate of :as. IS per cubic metre for excavation 
by-wedging and barring. Had the work been awarded 
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afterrec!pt of study draWiDp, the beRlIfttOf eompetiu.. 
rates lor· tile whOle wort wouid have been oMaillecl .. 
the fnere88edquantittea woUld h'ava been covered' 'WItht. 
the pel"milBlble deYiltion li1Dit 

(b) In terms of the COIlttact; the rates of exeavation, concret.-
ing and' grOuting Included "COlt of all crther operatioM 
necessary for the ~  of work". No separate ,.,.. 
ment for enabling works like de"'atering was contempl" 
ed. While demanding increased rates for extra quantiu.-, 
the coptractor had also asked for payment of dewatering 
charges over and above the increased basic rates.' The 
department agreed to pay dewatering charges at the ra\e 
of &. 1.15 per kwh; rupees 6.04 lakhs had been patd up 
to September 1918 to the contractor for dewatering. Tbe 
department had accepted the extra ~~  for dewater-
ing charges without any ceiling. . 

8. RockfUl dam 

6.0. InQTeGBe tn cast.-The inttease in the estimated cost oi rock-
ftU· dam' alia the co1fered dam for diversion· arrangement, from 
RB .. ~  lakhs in the original estimate (1968) to Rs. 4,028.70 lakha 
in the second reviSed estimate (19'76) had been attr'ibutedrnainl, 
t:O, besides escalation in coSt of labour and material, the f911ewing:-

(i) increase in quantities of material from 2.90 million cubic 
metres to 7.73 cubic metres on account of changed sectfoli 
and length and increase in rates ot hire of machinerY 
(Rs. 2,380.39 lakhs) j 

(ii) increase in rates of drtUttl.g and grouting (Rs. 89.06 ~ 

,and . 

(iii) increase in cost of dewatering ,(Rs. 37 lakhs). 

Technical sanction for the rockftll dam was accorded by the Chief 
Engineer in March 1974 for Rs. 2,439.67 lakhs on the basis of , 
provilion' ,()f Be.. ~  lakhs in first revised estimate (1975). Fur· 
u.er,1'eTised detailed, estimates had not been prepared (December 
1m) for·technical sanction. 

, 6,1., ~ of .w01"k ~ - ~  February 1974, tlad 

standlng' C9JDl1littee decided that con,structton Qf the ~  dam 
be carried out departmentally by the project organisation with the 
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help of surplus men and machinery available from Beas Project. 
This ·d.etsioa:l necessitated the ·foUowing:-

(1) establisbment of orpnisational set-up together ~ 

ture facilitiea, such as workshops, labouratories, etc.; . 

(ii) PIl"ocurement of equipment in bulk including import .f 
equipment worth about Rs. 16 crores; and 

(iii) delegation of enhanced powers to the Chief Engineer and 
other executive officers of the project. 

Fqr maintenance, repair and overhaul of equipment, field and 
base workshops were stated (December 1978) to be practically com-
pleied. Heavy earth-moving· ~  and machinery worth about 
Bs. 1.83 crores were procured from Beas Project between June 1975 
and June 1976 (mentioned in sub-paragraph 11.2). Orders for most 
of the required equipptent and spares (worth Rs. 2,137 lakhs), both 
indigenous and imported, had been placed by December 1978· bt 
this, machinery worth Rs. 1,312 ~  had been received and that 
worth Rs. 330 lakhs was in transit. Powers of the Chief Engineer 
fo,. purchase of machinery spares, etc. and to make advance pay-
ments to suppliers, among others, were also enhanced after 

~  1974. 

6.2. AHC grouting and grout curtCli'n.-To reduce the see page 
from reservoir and to provide an eifective barrier in the path of 
percolation, the foundation beneath the rockftll dam was required 
to be grouted and a grout curtain provided along the core  trench. 
The total drilling involved Was 65,000 metres. The experimental 
grouting b! core tre'nch of main rooltflll dam iTom RD 1,350 to 
RI> 1,4M was allotted (February 19'15) to firm 'RB'. The work was 
atarted in February 19'75 alld completed in October 1975 at a cost &f 
Rs. 3·43 lakhs. Sublequently, tenders for the main work ·were in:. 
vited in October 1915 and the work (labour cost: Rs. 18.77 lakhs. 
was awardi!!d (December 1975) to the same finn 'RS' which had 
earlier done the exPerimental grouting. The entire work involvint 
about 12,000 mtrs. of drilling was to be completed by the middle of 
June 1976. The work was, however, suspended in April 1976 when, 
on the basis of check holes pT'ovided to test the efficacy of grouting. 
it was noticed that the grouting of the foundation was not effective 
and no improvement in checking the permeability of rock mass  could 
be attained. It was thus appear that in spite of the known hetero-
genous geology of .the area, the grouting experiments were not broad,,: 
based enough to proc1uce dependable results for enabling the pi-n"; 
duetlon works to be started· 
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In its meeting held in April 1976, the Technical Advisory Com-
mi ttee advised a. number of tests to be carried out to determine the 
parameters to be adopted for future grouting. The results of the test 
grouting were discussed and evaluated in a meeting with the ewc 
held on 31st January 1977 when the parameters were finalised and it 
was decided that the grouting work might be resumed on the basis 
of modified parameters. Firm 'RH' resumed the work in June 1977 
and completed it in March 1978, at a cost of RI. 22.37lakhs (quantity: 
i4,968 metres) against the amount of Rs. 18.77 lakhs (quantity 12,094 
metres) provided in the agreement. 

The remaining wor'k of Qrilling and grouting in the rockfill dam 
of about 50,000 metres was (De.:ember 1978) being done department-
ally. Information regarding rates at which drilling was being done 
~  was awaited from the project authorities (December 
1978) . The Chief Engineer stated (December 1978) that considering 
the limited time available for dI'illing and grouting and the jo\) 
being a specialised one, part of the work would have to be got 
·executed throu.gil contractors. 

6.3. Con.struction Of a haul road.-For haulage of fill material to 
the rockfill dam, ~  estimate for the construction of a haul road 
(3,500 feet long) leading to quarry site at Khad Nallah was sanc-
tioned (January 1974) by the Chief Engineer for Rs. 2.621&khs. The 
road was to have a width of 30 feet in straight reaches and 35 feet 
at sharp curves. Tenders for the work were invited. in December 
1973 by the Executive Engineer, Building Division and the earthwork 
was awarded (March 1974) to firm 'S'at the rate of Rs. 4.50 per cubic 
metre for completion by May 1974. In October 1974 when the road 
was stated to have been constructed up to a width of 20 feet approxi-
mately, the Superintendending Enpineer sanctioned a revised esti-
mate for Rs. 3.67 lakhs based on a width Of 40 feet in straight reaches 
and 46 feet at curves. The increase in width was attributed to 'new 
proposals' (details not recorded). The work WDS, however, complet-
ed in March 1975 at a cost of Rs. 3.25 lakhs and the width achieved 
according to subsequent (December 1976) reports of RockfUI Dam 
Circle was only 17 to 20 teet. 

In December 1976, the Superintending Engineer sanctioned a 
revised estimate for Rs· 12.540 lakhs to widen the road to a width of 
59 teet. The increase in width was considered necessary for heavy 
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hauliDg and movement of earth-moving equipment. The work was 
divided into four sections of which three sections were allotted 
(January 1917) to two firms at rates ot Rs. 12.35 and Rs. 12.65 per 
cubic metre (fourth section was taken, up departmentally). 'l."'he 
work was completed by these firms in May 1977 at a cost of Rs .3.51 
lakhs. Information regarding the cost at which the work was com-
pleted departmentally was awaited (December 1978). In reply to 
an audit observation, the project authorities stated (May 1977) that 
widening of the road had to be done on receipt of the decision to 
execute the rockfill dam works departmentally, to accommodate 
movement of dumpers of heavy capacity and that the size and capa-
city of dumpers had not been finalised when the worlt was originally 
taken up. The decision to construct the rockfill dam departmentally 
was taken in February 1974 and the road work for a width at 30 feet 
was allotted to the contractor in March 1974. 

The road width was not correctly estimated keeping in view the 
requirement of movement of heavy earth-moving equipment before 
the allotment of the work in March 1974. The advantage of compe-
titive composite, rates for the whole work was thus 'forgone. 

7. Power how. 

7.0 Increase in cost-The increase in estimated. cost of power 
house from Rs. 173.32 lakhs in original estimate (1968) to Rs. 1,201.32 
lakhs in the revised estimate (1976) was attributed mainly, besides 
·escalation in cost of labour and material, to the following:-

(1) change in location ot the power house from the left to 
the right bank of the river Chenab and depressing it to 
gain additional head of about 10.8 metres resulting in 
increased quantities of hill excavation (Rs. 571.12 lakhs); 
and 

(it) provision fOr a platfonn to accommodate ,22() kv switch-
yard adjacent to the power house (not envisaged earller) 
(Rs. 120 lakhs). 

7.1. Excavation for the power house-Tenders for the work 
'excavation for the power houae' were invited (December 1974) 
by the Executive Engineer in anticipation of technical sanction 
which was accorded by the Chief Engineer in January 1975 for 
Rs. 133.83 lakhs. 
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, Three ~~  ~ received. The rates after evaluation of 'th .. 
special eonclitlons,mentioned by the firms were worked' out a. ~  
-'_" " .. ___ ' __ " __ ' _M ____ ... _0_ . __ . __ ... , __ ..... _ ...... __ . ____ .. ____ _ 

I 

N 

J 

T 

Name of Ann A. A. 
~  eva1uloIt.ed 
(Rupees in lakhitr 

,. 
291'48 295'oS 

209,85 ~ ~ 

145':a6 Igo'SlI" 
_.------_._---.--_._. -.. __ ... _ .••• __ • ___ -..0. ___ .... ______ ~  

In its meeting hC:d on 15Ut1 February, 1975, the tender commit.-
tee. 'rejeeted the lowest eftel: of finn 'T' as the rates Q,uoied by it 
were considered unworkable and the special conditions mentioni.-d. 
by it impra{!ticable. Besides, the tender committee noted that 
ftrin '"T" bad not esecuted any earth-moving job in the past and the 
value 'of any work done by it did not exceed Rs. 15 lakha. The, 
Cdmmtttee r«ommended award of the work to the second lowest 
tenderer, finn 'J' subject to negotiation of the special conditions on 
the following points:-

(a) withdrawal or modification of the special conditions to 
bring them as close to those in the notice inviting tenden 
as possible; and 

(b) reduction in the rate of dewatering. 

After negotiations, the rate of dewatering was reduced from 
Ra. 2 to Rs. 1.75 per kwh and certain spedal conditions were modi-
fied, or wtthllrawn. As a result, the redueed value of the tender 
came to ~ 209.10 lakhs (anll Rs. '238.28 lakhs after evaluation of 
~  conditions). 

In March 1975, Government appr(hl'ed award of Work to firm 
'J' for completion by December 1976. As per agreement, out ot 
9.60 lakh cubic metres of excavation, 8.60 lakh cubic metres of 
earth were to be carried to distances ranging from 50' metres to one 
kilometre. The work was started by finn 'J' in March 19'75, Re-
vised datailed estimate far Rs, 268.83 lakhs was sanctioned by the 
Chief Engineer in November 1976. In ~  1977, the depart-
ment asked firm '1' to restrict the excavation up to EL S8S metres 
instead ofEL 378 m.etresin the Power House stage I and up ~ 

metres instead of Et, 380 metrel in the servtce bay. The w<ftIk, 
thus, modified was completed in March 19'77 at' a cost of ltB. 2M .• 
lakhs. . 
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The first revised :project estimate (1976-not sanctioned) which 
saaprep&l'ed after the decislon (July 1971) to shift the power 
bouse to -the rigbtbank, provide.d for a saving of Rs. 255.06 1aldls 
for the re-use in the rockftll dam of the excavated material 
obtained. from the power house excavation. This saving was, how-
ever, eliminated from the second revised project estimate (1976) 
without recordll'lg any reason. The detailed estimate of the power 
house excavation sanctioned by the Chief Engineer in January 
1975 ~  after the receipt of tenders but before the award of the 
work) provided for a lead up to 500 metres only for the carriage of 
the excavated material. There was nothing in the sanctioned esti-
mate to show whether the lead of 500 metres was for stocking the 
material for re-use or for facilitating its disposal in the river. The 
~  executed with the contractor in April 1975, however, 
provided for extra leads ranging up _ to 1 km. for 8.60 lakh cubic 
metres of excavated material. For the remaining one lakh cubic 
metres of material, no lead was provided as it was to be diipoaed 
of within 50 metres. In the revised detailed estimate sanctioned 
in November 1976 extra leads up to 1 km. for 11.76 lakh cubic 
metI:es were provided and about 0·94 lakh cubic metres were to be 
-cli8p9$ed of within sa _metres. It was 'for the first time made clear 
in the ~  sanctioned _timate (November 1976) that ~ 

was being done only to facilitate washing ~  of the material in 
ihe river. . 

Acco11iin.g to the final bill, Rs. 36.57 lakhs were paid to the 
contractor for extra ~  up to 1 km. for ~  9.88 lakh cubic 
metres of materia'I. Out of thiS, 1.26 lakh cubic metres of material 
were carried beyond 500 metres up to 1 km. for which Rs. 8.90 
lakhs were paid. If the intention of dumping the material in the 
fiver had - ~  made clear in the very beginning, Rs. 8.81> lakhs 
could' have been saved by dumping the material in the river withih 
500 metres as per the lead provided in the original sanctioned 
estimate (January 1975). Besides, the quantity of material disposed 
·.of within 50 metres was 0.62 lakh cubic metres as against one lakh 
Cubic metresPfovided in the agreement. Had the quantity of one 
lakh cubic metres been disposed of within 50 metres, a further 
amount of RR. 1.90 lakhs could have been saved. 

·S. -Tail ,race tunnel 

~  -Irwrease in coat.-In the first stage of the project it had been 
p.t'oposed to consg-uct one tail raCe tunnel (2.4Jans. long) and 
,30·:m.etres of the 8$:ond tunnel tor the second stage. The increase 
In. Ule estimated cost of the taU race tunnel from Rs. 6'72.81 lakhs 
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in the first revised estimate (1974) to RI. 1,831.07 lakbs in the 
second revised estimate (1976) was attributed mainly, besidee 
escalation in cost of labour and material, to the following:-

(a) increase in quantity of excavation 'from 2.84 lakh cubic 
metres to 3.486 lakh cubic metres and increase in 
tendered rates from Rs. 126.43 to Rs. 175 per cubic 
metre (Rs. 250.99 lakhs); 

(b) increase in quantity of steel required for ribs mm 
2,()()!) to 6,000 tOMes (Rs. 119.60 lakhs); 

(c) provision of reinforcement not provided in the first 
revised estimate (Rs. 106.25 lakhs); 

(d) increase in quantity of plain cement conerete 
(Rs.. 317.20 lakhs); and 

(e) increase in length of the tunnel from 2.2 to 2.4 lmu;. 

9.1. Award of contract.-Tenders for the tail race tunnel were 
invited in October 1975 with date of opening as 31st December 
1975. This date was extended from time to time and the tenders 
were finally opened in September 1976. Of five firms which 
tendered, the lowest ofter (Rs. 11.48 crores) was from firm 'J'. The 
offers were valid up to 31st March 1977. The proposal with com· 
parative statement was sent to the Control Board in Del:embel 
1976. Since no decision was taken by the Control Board till 
March 1977, the tenderers were requested (March 1977) to extend 
the validity of their offers up to 31st May 1977. fa the meantime, 
the lowest tenderer, firm 'J', reviled its offer by incorporating a 
number of additional conditions involving extra expenditure. 
Thereupon, the tender committee decided (May 1977) to obtaill 
fresh tenders from all the five tenderers. 

Fresh tenders from four of the five firms (except firm 'J') were 
received and opened on 30th June, 1977. The lowest offer( Rs. 9.48 
crores) was from firm 'G'. The offers were valid up fo 31st 
August, 1977. The tendel' committee recommended (18th July 
1977) the award 01 work to firm 'G' subject to certain stipulatiolll 
which were further discussed with firm 'G' and finalised on 9th 
August, 1977. Government approved award of the work to firln 
'0' on 26th Augast 1977 with the stipulation that the special condi-
tions to be included in t\le agreement be got vetted by the Ministry 
of Law before incorporating them in the agreement. On 27th 
August, 1977: the Chief Engineer communicated acceptance of oller 
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to firm 'G'. While Government agreed to the payment ot interest-
free secured advance on presentation of documents to the extent 
of 90 per cent of the cost of new plant and machinery pur-
chased by firm 'G' and 75 per cent ot the cost of old plant and 
machinery subject to a ceiling of Rs. 150 lakhs, firm 'G' instead, 
requested (August-September 1977) that the advance might be 
paid against bank guarantee without proof of purchase of new 
plant and machinery ~  valuation of old plant and machinery. 
The matter was discussed by the tenaer committee on 9th, 20th and. 
21st September, 1977 wiih firm 'G' and  the grant of interest-tree 
advance up to Rs. 150 lakhs against bank. guarantees without link-
ing it with the value of plant and machinery was recommened ~ 

the following considerations:-

(a) negotiations with the second lowest tenderer {firm. 'N'-
a Government undertaking) would involve an additional 
burden of Rs. 1.20 crores; 

(b) invitation of fresh tenders would delay award of the 
work and might result in increased rates; 

(C) equipment. valut:d at abO'llt Rs. 150 lakhs would  actually 
be required and the only benefit to the contractor was 
of About Rs. 40 lakhs, being the amount of interest at 
12.5 per cent per annum tor three years. 

Government approved (November 1977) payment of advance on 
the condition that interest at the rate of 8 per cent per annum be 
charged until documents showing the value of the plant aDd 
machinery were produced. Firm 'G' finally accepted the terms on 
2nd December, 1977. 

The draft agreement, as redrafted by the Ministry ot I,.aw 
after discussions with the Control Board, was approved on 28th 
December, 1977. Firm 'G', however, declined (January 1978) to 
sign the agreement on the plea that 'the draft was in consonance 
with the terms and conditions mutually agreed earlier'. While 
the terms of the draft contract remained under dispute, interest-free 
advances totalling Rs. 50 lakhs had already been paid (February-
March 1978) to firm 'G'. 

Computed with reference to the rate of 12.5 per cent per 
annum (at which the tender committee had worked out the finan-
cial implications) firm 'G' had got an unintended benefit of Rs. 2.81 
lakhs, being the amount of interest on Rs. 50 lakhs till July 1978. 
The agreement was signed in August 1978. 
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Due to delay in .commenCement Of wot'-ks on tail race ~  

Ctut of 1,000 ·'toDnes of8teel ,coetint as..70 latbs, .purd1aIed 
during J.anuary to J'ana tinS for the tail rate twmel, 561 10Dnes 
were still unlltilised (December 197.8), 440 tonnes having been 
~  on the diversion tunnel. 

j, Gener(Lting plant (Lndmachinery 

9.9 Purchase of generating equtpment-A letter of intent for 
~  supply of 3 generating sets of 90 'M.W each was plaeed on 
Shaa'atH.vy ~  Hardwar ~  in March 1970. COllIe" 
RUW ~  change in speciftcations of generators from 90 MWtu 
115 MW each (July 1971), CWPC worked out the landed cost of 
three sets at Rs. 604 lalths and Rs. 752 lakhs based on 1IWo alter-
ndivecons1deratioBs. The price was again reviewed by a com-
lnittee consisting 0'1 representatives of the Bureau of Public 
Enterprises, the Central ElectriCity Authority and BHEL, on the 
recommendations of which the price of three sets was revised 
{February 1178) to Rs. 1,417.68lakhs (atRs .• ~  ~  

In March 1976, Govemment sanctioned the purcbaae of three sets 
from BHEL for Rs. 1417.66 lakhs for manufacturers' works with 
Q provision fDr pric:eescalation OIl the labour ~ .-teriN. Fifty 
'"per cent price was to be paid in three ~  despatch 
.of equtpmentand the remaining SOper cent after despatch of the 
last substantial component. Between February 1971 and Marrh 
.1978, Rs .. 848.'34 Jalchs had been paid to BHEL. Up to November 
11m, suPPly of the ·first set had almost been completed With the 
1ast substantial component expected in December 1978 and' parts 
i"f the second and third sets hRd also been reeeived. 

. , 

For 1978-79, BHEL had demanded a further sum. 'of ~  900 
lakhs including price ~  No contract had been executed 
.(Deceinber 1978) with BHEI... The project authorities wrote to 
·BHEL (July 1978) to take up the manufacture of the third set at 
~ later stage as the erection work was not likely to be swted in 
<the next three yean. Delay ,in completion of project had led to 
increase in cost of three generating sets from Rs. 604 lakhs (1971) 
to Rs. 1,758.84 lakhs (December 1978). 

]0.0. Communications.-A lump sum provision of Rs. 120 lakhs 
(excluding' work-chargeJ establishment, contingencies, etc.) was 
made for communications in the original project estimate of 1968. 
R was intended mainly for the following:-

(a) left bank ~ from the 8th ltilometre of Rea.i-Arnas 
Road to the sit of the dam; and 
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(b) bridge near the site Of the dam and a road from the 
bridge to power house along the right bank dt the river. 

The second revised  estimate (1976) provided Rs.' 480.19 lakbs 
for "communications". The increaSe in cost was attributed to the 
following:-

(i) increase in the scope of the works owing to provisIon 
of a road 11 metres wide llkms. long along the right 
bank of the river from Talwara to Dhyangarh, road 
from power house to rockfill dam (right bank) and 
from rockfill dam to concrete dam (left bank) not pro-
vidt!d originally; and 

(ii) increase in cost of material and labour. 

10.1. Hoad from Baradari bridge (Talwara) to Dhyancarh 
(right bank road) ~  to the original project report, the 
left bank road was to be treated as the main project road; it was 
takt)n up for construction in August 1979 and completed in January 
lY72. In September 1973, ~ proposal for the construction of the 
right bank road from Baradari bridge to Dhyangarh was made its 
parameters approved (December 1973) by the Technical Advisory 
Committee. The construction of the road was commenced In 
December 197'J and completed in M.irch 1977. . The delay in com-
pletion was mainly due tu slow progreSs of work by certain 
contractors and problems arising from termination of their con-
tracts (rnE'ntioned in sub-paragraph 10.3). 

Since it was decided in June 1971 to locate the power house 
on the right bank of the river and the rocktUl dam works were 
also on the right bank,· early construction of the righf bank road 
connecting the major work sites at Dhyangarh to. Reasi.Jammu 
Road at Baradari bridge would have reduced the dfsta:n.ce b.J: 
18 ~  from Baradari bridge to Dhyangarh as compared to the 
left bank road. Moreover, had the right bank road been completed 
before calling for tenders for major works like power house 
excavation, excavation for spillway and power dam blocks, the 
main concrete dam, etc. it was likely that more favourable rates 
could have been obtained. Besides, if the right bank road had 
been taken up for construction soon after the decision (June 1971) 
to locite the power house on'the right bank. there wauld have 
been savlng in the cost of transport of departmental material 
machinery, etc. which had tb be transported by left bank :road 'and 
then ferried across to the right bank for works on that side. 
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The Chief Engineer stated (December 1978) that before decid-
ing to construct the right bank road, detailed studies had to ~ 

conducted in consultation with the geologists of the Geological 
Survey of India on various alternatives. These studies could not 
be completed earlier than September 1973. 

~  the 'fact remains that advance planning of this 
road was not done and the time taken in these studies was over 
2 years; the work commenced in December 1973 was completed in 
31 years in Man:h 1977. 

10.2. (a) Avoidable cxpenditure.-In anticipation of technical 
sanction, tenders for the earthwork in respect of the . first four 
kilometres of the right bank road divided into six groups were 
invited by the Executive 'Engineer, Quality Control Division in 
October 1973. The quantities advertised in the notice inviting 
tenders were based on a proposal (September 1973) to .construct 
the road 7,5> metres wide for one-way traftic. There was alsO-a 
proposal to construct another road 7.5 metres wide along the left 
bank of the river as well from Baradari bridge to Debri Nallah. 

. .Tenders were opened in November 1973. While these were 
being processed, the Technic;:al Advisory Committee, in its meetjng 
held at Reasi on 31st December 1973, decided that the width of the 
road be ~  to 11 metres enabling it to take·· tvlo-way tra1Bc 
and the proposed road along the left bank be taken up to 'Numbal 
Shoal (a point ahead of the original terminal). On 1st January, 
1974, the Executive Engjneer issued letters of intent to successful 
tenderers informing them that their tenders had been approved 
'by the Chief Engineer for the construction of 11 metres wide road 
and asking them to start the work for 11 metres final formation 
. instead. of 7.? metres as verbally .,eed to by them during nego-
tiations . with· the ~  ~  . 

" The revised quantities were computed by 29th January, 1974 
when the revised estimate for. Rs. 59.07 lakhs was sent by the 
Executive Engineer to the Chief Engineer for sanction. The Chief 
Engineer. however, sanetioned (18th. February 1974) the Ol'igjnal 
estimate . (for Rs. 36.41 lalths S'Ilbmitted by the Executive Engineer 
in December 1913) which had. by then, beconie obsolete and' 
approved. the allotment of works on road 7.5 metres 'Wide to the 
~  teders in each group. Agreements were also eltecutecl 

'JWith.:lM contractors on 21st February, 1974 on the basis df the 
,\'-:;.·-ri . , 
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original quantities in spite of the fact that in terms of the letters 
of intent, the contractors had. been offered the roan workS for 
11 m;tres width. These agreements contained two provisions 
regarding deviations; according to one, the contractors.were boWld 
to execute additional quantities upto 50 per cent of the original 
quantities at the agreed rates and according to the other, the per-
, missible deviation in individual items to be executed at the original 
rates was not to exceea 25 per cent of the value of t1ie contract 
as a whole. Apparently, the letter provision was meaningful only 
in a contract comprising numerous items and not in a contract 
substantially consisting of only one item, viz. earthwork (the 
value of earthwork, according to the estimate sanctioned in 
February 1974 was Rs. 34.22 lakhs out of Rs. 34.25 lakhs being the 
total value ot the only two items, viz. excavation" and 'jungle' 

~  in the work as a whole). 

On 4th March, 1974, the Executive Engineer sought the Chief 
Engineer's approval to get the revised quantities executed through 
the original contractors at the original rates on the consideration 
that these rates were qJ.1ite moderate and financially sound and 
that in case the contractors were not assured of the continuity of 
the work, they might disengage their labour and their procurement 
later on would become diffiC'Lllt. The Chief Engineer, however, 
approved (6th June, 1974) the execution of additional quantities 
through the original contractors at the rates and on the conditions 
already approved 'to the extent of percentage provided in the 
agreement'. .In terms of the contract, in the -event of deviation in 
quantities exceeding the permissible limit (i.e. 25 per cent/50 per 
cent as mentioned above), the Engineer-in-charge was to order the 
"COntractor to carry out even such ~  quantities and the contrac-
tor could, within 7 daYfl of the receipt of order, claim revision of 
. the rates supported by proper analysis in respect of the additional 
quantities beyond the permissible limit. The Engineer-in-charge 
could, then, either revise the rates ~  to prevailing 
market rates or get the deviations carried out in such manner as 
he deemed fit. However, no such order was issued and thw.; the 
willingness or otherwise at the contractors to carry out the entire 
additional quantities at the original rates could not be ascertained. 

In ~ meantime, the Chief Engineer ordered (29th March, 1974) 
the transfer of aciministrative control of the road work _ from 
Quality Control Division to Civil DlWdon. Details of quantities . 
of earthwork stipulated in the agreements, the revised quantities 
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and the ·quantities executed at the original rates through the 
origInal contractors are given below: 

Group 
Number 

Quaatity Quantit)· 
.. per ~ l'evlsi..-d 
agreement 

Q}.tantity 
rxecuted 
at tbe 
original 
tatt's 

• __ • __ ..... ~ •• _. ~  •• '0 •••• ~  ~ ••• _ •• ~~ __ ••• _ .. _ ._._. __ 

P(:.I·centagt: 
deviation 
executed 
at thr. 
original 
rates 

Remarks 

----- .. ----.-... ---..-.... -... ~---------- ----- ~----

(Oubic metres) I-)"} Wo." _"",'" in I. 34.000 27·454- \111,1 'lEI 
tality control 

'l. g.plOO 44.5J1 46,535 {+)37 ivwon. 

3· '7.000 '7.491 ,8.og1 (-I )6 

4· 4C//IIKlo 1,16,507 54.501 (+ )36) Works in ~ ~ 

~ 
tranllferred to 'vil 

5, 40.000 ',,,0.525 53·394 (+)33 Division. 

6. 40,000 J.72,£1I8 42.800 {+)7 ) 
- _____ •• __ ..... '_'_." _ •••• __ ,", •• _____ • __ •• ____ • __ ._, __ ... _ •• __ ._ ••• __ .M • ___ ,_._ •• _. ____ ••• ___ .... ;--

From the fact that· deviations exceeding 2S pei' cent had been 
got e¥.eCuted by ·Qu.ality Control Division, through the original 
contractors, it seemed that the original rates continued to be 
acceptable to the contractors. In Civil Division, however, fresh 
tenders were called and the left-over works (quantities of which 
in' groups 4 and 5 were found more than the revised ones) were 
allotted (September-October 1974) to the lowest tenders· Particulars 
are given below of the quantities and the rates which these works 
were allotted as compared to the rates of the original contractors: 

Group numbtt Quantity allotted Ratell at which Rate of dIe origi. EXtra cost 
allotted lIal COfltraclur1l involved 

4 

5 
6 

(Cubic) 

,1,52,075 

1,6g,000 

1,25.800 

(Ru}>«s po' cubic metre) 
~  

. ,'120, 

7'49 
7'7" 

6'2(' 

5' 75 

5'25 

(Rupees in 
laldls) 

J' 51! 

1/'94 

3"08 

From the letter of intent issued on 1st January 1974 to the 
original ~  it was clear . that they had agreed, to ~  

11 metres wide road at their tendered rates. Non-incorporation of 
the revised quantities in the agreement, therefore, resulf(d in an 
extra cost of B.s. 7.54 lalchs. As the quantity actually executed was 
even more, than the quantity allotted: in each of' the three groups 
4 to 6, the extra cost with leference to the quailtity executed. worked' 
out to RB. 8.62 lakhs. ' 
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(b) There were substantial variations between the quantities 
~  and those executed as given below: 

Group Immbrr 

Quantity ~ pt:l' revised ~  I'$lirnat.c 
(cubic melres) 

Quantity e!xet':uted hy Quality Control Division 
(cubic metres) ••••• 

~  to be ~  (cuhic meu'ell) 

Quantity allotted by Ci\'il Division (cuhic mt'lre) . 

Quamity actually executed in Civil ()ivisi(Jll 
.( cubic nrelre\) •.•• 

Total qtl4ntity cxccut!'.d by both the divisions 
(cubIC metres) .  .  .  •  . ~  

~  1,72,818 

53·394 4,1I,8Qo 

.1,37,131 1,30;018 

1.69,000 ~  

~  1,1l9,+2!1 

2,35,655 1,7lZ,:Z:ZS 

Exct!tls 1l1,'M' saIlCtiont'd r.st.imatl" (cubic !netl1'.5) 
and ~  1,05,4811 +5,130 

(90 per CC'llt) (Q4 per cent) 

The Chief Engineer attributed the di1ference in quantities to the 
original' estimated quantities being based on the end cross-sections 
only and the increased quantities necessitated by shear zones and 
the increased length of the road due to it curvilinear' alignment. 

10.3. Payment of unpaid wages of contractor's labour under an 
award.-Particulars ot certain road works (earthwork only) .award-
ed to two contractors are given below: 

Name of the cm.tractor 

Particulars of worb . Road from b.-idge Road from Dhyan- ROild from 
,ite at Dhyangarh garb bridF. to the Baradari bridge to 
to exir portal of tail site of the dam (RD tail race tunnel 
race tunnel {RD 0 1.250 to J ,giO (RD ~  to 
t.o 1 'f,;) d',,:ided herelf'ter referred to , ~~ (hereafter 
mtot ~  as work B) .  d to as work 
hereafter refaTed C) 
to as work A) 

When awarded Dectlmbet 1973 June 1974- Oclober 197. 

Contract quantity 
(cubic. metres) 1,68,7()+ 1.00,060 71,600 

RateS per cubic metre ' 
Betwr't'D 8'00 (Rupet':$) .  . "70 
6' 31 and 7' 13 

Contract amowlt 
(Rupee! in lakhs) 11·116 1J·00 5'51 

Stipulated date of 
' completion '  . ~ 1974 June 1975· April 1975 

_.--.............. _ ...... _-.. _--_. __ .. __ ... ---... __ ...... _._ ..... _----
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~ progress of the works was not ~ accordance with the stipu-
lated construction schedule. The contracts were, therefore, res-
cinded by tbeExecutive Engineer in November 1974 (Work A) and 
May 1975 (Works B and C) after issuing show cause notices to the 
contractors and the quantities left over were as under: 

QII.mtity cOInplett;d 

Q/uUllit y left O\'er 

Work !\ Work B Wllrk C 
(cubic 'Ilct ~  

l.ocj.lI,lI 39.959 14.8g!) 

60.101 

After inviting fresh tenders, the left-over works were awarded 
(at the risk and cost of the original contractors) at higher rates 
involving extra cost of Rs. 3.66 lakhs as per details given below: 

• 
·WorkA Work II WorkC 

When a\\larded , January I!I75 August 197;) July ~  

RatcdrlrCubic \Detre lrupees) 
iginal .  .  , 6'31107"3 8· (N) 7'70 

Reviled G'6g 10 8, 31 w'23 11°00 

Extra COlt involved (rupt·es in ~  0°45 ~ 1'87 

On a complaint filed by the contractor's labour, the Assistant' 
Labour Commissioner, Udhampttr (Court of Authority under the 
Payment of Wages Act, 1936), passed an ~  in January 1975 
(in respect of contractor AK) for Rs. 1.04 laths and requested Sub-
Judge, Beasi to recover the amount from the principal employer,' 
viz" the Executive Engineer, The amount of award re-presented 
unpaid wages of the contractor's labour from June 1974 to October 
]974, i.e., during the currency of the contract. The project authori-
ties dtd "not seek competent legal advice immediately after receipt 
of the award in January 1975. It was only in May 1975-after the 
labourers resorted to agitation and after another award for Rs. 0.91 
lakh was issued in respect of contractor BS-tbat the Chief Engi-
neer referred the matter to the Control Board to obtain awroval 
of Government for payment of the amount of the two awards. The 
amount was paid in June 1975 after obtaining the advice of the 
Standing Government Counsel and clearance from the Control 
Board but before receiving the advice ot the Ministry of Law to 
which the matter had been referred on 4th June, 1975. 
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According to the Ministry of· Law (November 1975)· ,'o ..... the 
contractor failed and/or. neglected to comply with his obligation 
cast by Sub-Section (1) of Section 21 of the Contract Labour (Regu-
lation and Abolition) Act, 1970. In the premises, Central Govern-
ment as principal employer .became liable to make payment of .the 
wages in·full or the unpaid balance due thereof. It was open to 
the contract labour, therefore, to ~  the Central Government 
under Sub-Section (4) of Section 21, to make payment of the. un-
paid balance of the wages due to the contract labour which the' con-
tractor failed andlor neglected to pay. The contract labour, how-
ever, did not compel the Central Government by taking action 
under Sub-Section (4) of Section 21 of the Act, but went to the 
Labour Court nnd obtained an award. The award is against the 
contractor and not against the Central Government...... .  , 

...... In the premises, Central Government is not responsible 
to make payment of the amount mentioned in the awara." 

Meanwhile, t.he Chief Engineer apointed (July 1975) a Superin-
tending Engineer of the Project as the sole arbitrator to settle dis-
putes between the department and the contractors. The arbitration 
award in respect of the dispute with contractor AK issued in Sep-
tember 1976 stipulated that the contractor was 'to pay Rs. 1.24 lakhs 
to the 'department in settlement of all claims and counter-claims 
and the department was to release the dues of the contractor 
amounting to Rs. 1.11 lakhs. In respect of the contractor BS, the 
award issued in January 1978 required the contractor to pay Rs. 3.75 
lakhs to the department and receive his dues, der)osits, etc. amount-
ing to Ri. 0.25 lakh from the department. The arbitrator accepted 
the contractor's liability to reimburse to the department the unpaid 
wages earlier paid by the department on behalf of the contractor 
as well as their liability to compensate the 'department for the actual 
loss arising from the ret.endering of the works. 

.. 
Against net sum of Rs. 3.62 lakhs awarded by the arbitrator in 

both the cases, no recovery had been made So far (December 19'18) 
as the award had not been made a rule of law by the High Court, 
one of the contractors having fled objections. 

According to the provisions contained in Contract Labour (Regu-
lation and Abolition) Act, 19'10, the ~  employer should 
nominate a representative to be present at the time of disbursement 
of. wages by the contractor and the representative should certify 
the amount paid. Further, in terms of the contracts executed with 
the contractors, they were required to furnish fortnightly labcr.Jr 

I 
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returns and to keep a regi$ter of unpaid wages. Had the fulfilment 
of tbeIe provisions been ensured by the project authorities, the' 
queation of non-payment of wages to the labourers by the contrac-
tor would not have ari8en. 

10.4. Delay in construction of bridge.-(a) In order t9 provide 
ac'*l to the labour ~  located on the right bank of the river 
(construction of the main bridge connectine left ~ right bank 
having not been started). a susi;?ension bridge was constructed in 
JlIDe-September 1972 at a cost of Rs. 2.43 lpkhs (including COlt of 
~  The deck of the bridge was, however, washed away in 
August 1973 duf" to floods. I\n estimate for Rs. 1.96 !alehs was aanc--
tioned by the Chief Engineer in April 1974.for the restoration of 
the ~  The bridge was ~  by July 1974 at a cost 
of Rs. 1.941akhs On 5th August, 19'16, the right abutment of the 
bridge collapsed rendering it unusable again. The bridge was not 
re-constructed thereafter. The transportation of labour across 
the river was done by trolley ropes and boats during the period. 

, 
(b) The work of construction of a bridge across the river near 

the work site to link major construction works on both banks of 
the river was awarded by the Chief Engineer to firm 'N', a Govern-
ment undertaking, in December 1973 for a lump sum amount (If 
Rs. 40 lakhs. The work to be started on 15th January 1974, was to 
be completed by March 1975; the work was completed in November 
1977 (cost: Rs. 40 lakhs). The delay in completion was attributed 
to the' following: - • 

(i) The location of the right side pier was not suitable owing 
to adverse geological conditions. In March 1974, after the 
site was inapected by the Chairman, 'ewc, it was decided 
to shift the right pier towards the hill side and increase 
the central span to 95 metres. 

(ii) The geologists suggested in March 1974 to undertake con-
solidation grouting and anchoring of pier-foundations. 
This work was done from October 1974 to December 19'14. 

(iii) After piers and abutments had been completed by March 
1975, the work remained suspended as the designs for the· 
superstructure and bearings had not been finalised. The 
de8ign. were finalised in September 1975 but bearings 
were procured later in January 1976. 

, 

(tv) The steel gantry and shutterings manufactured by the 
firm had been' assembled at site in August 1976 when 
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cOll$truction from the left side was ~  up; in October 
19'16 because the road on the right side had not ~  

completed and the material being heavy (about 45 ~  

could be transported across the river by trolley ropes 
only after the monsoon. 

Construction of the main bridge, which was an essential infra-
structure, provtded in the original estimate was thus commenced 
two years after the decision to locate certain. major works lib power 
bouse at the right bank and completed! about six years thereafter. 

11.0. Machmery and Equipment.-Against a gross estimate of 
as. MUl2 lakhs (1968) on the purchase of machinery and equip-
ment, tlie second revised project estimate (1978) provided for a 
gross estimate of Rs. 3,370.31 lakhs. The increase iD. cost by 
BB. 2,428.99. lakhs was attributed to the following:-

(i) change in the agency for the construciion of the rock-fill 
dam from contractors to departmental execution; and 

(ii) steep rise in the cost of machinery . 
• 

11.1. Machinery purch4Bed and their performance.-An expendi-
ture of &. 2)59 .• 7 laths was booked on machinery and equipment 
up to December 1978. Particulars of major items of equipment pro-
cured till June 1978 were as under: 

Particulars 01' the ~  

Nlllnbt-r Numbrr ~  

uf mach- procuN,d (Rupee, 
j nrs a., lIpto m 
pt:r ~ ~  ~ 197£1 ~  

~  
nlillla!f' 

__ .... __ • ____ • ___ ~~ ••• _._, _______ • __ ~~ ... __ ••• __ •• __ •••••••• _ •• ,,_ •• __ ~  N •• __ • __ ...... ~ ~~ •• __ ..... _ 

Tucavalor1l (j ~  1CJ' 2 n 

~  '4 • ~  711 

Dozers/dozer shovels -40. ~ 1t65' 8:l 

~ 8. I 50 212'50 

Motor gl'BcJer!l fi 3 3·67 

Vibratory rnIlen '!) R I:l'29 ---_._ .... __ .. _-_ .... _._--_ .... -_ ...... 
As the progress of work had remained slow as compared to the 

construction schedule anticipated in the original and revised project 
estimates, the machinery was largely unutilised. , 
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11.2. 'Maehinery procured from Beas Project.-In November 1974, 
the Standing GoriUnittee authorised the Chief Engineer, to procure 
surplus machinery from Beas Project in anticipation of Governmf!nt 
-sanction. Pending final settlement of the purchase price, etc. the 
project authorities advanced Rs. 242.50 lakhs (Rs. 240 lakhs in 
February 1975 and balance up to January 1976) to Bea'3 ~  

against ~ ~  the value of the machineDY and, sJmres 
received so far (December 1978); -according to the project authorii-
ties, was Rs. 183.()2 lakhs whereas according to Beas Project, it was 
Rs. 205.75 lakhs. The difference of Rs. 22.73 lakhs luid not yet 
(December 1978) been sorted out and the balance out of the advance 
of'Rs. 242.50 lakhs had aIsonot been received back so far (December 
1978) . 

Major 'items of machinery procured from Beas Project were 32 
dumpers, 5 dozens, 2 motor graders, 2 vibratory rollers and 2 elec-
tric shOVels. All these machines,' except 1 dozer, 1 motor grader and 
8 dumpers had remained unutilised; these were under break!.down 
since their procurement (from June 1975 to June 1976) . 

• 
11.3. Purchase of 'Hino' ~ -  response to tenders for the 

'Supply of 15 to 20 ton capacity rear dumpers invited by the Chief 
Engineer in October 19'13, afters from 10 parties were received. The 
tenders were opened on 3rd December 1973 an:d the Chief Engineer's 
recommendations were sent to the ewe and Control Board on 18th 
December 1973. The validity of the offer of one of the ~  

firm 'M', was to expire on 22nd December 1973 in Japan; the validity 
was got extended up to 30th January 1974. The Purchase Com-
mittee could not, however, decide on the tenders within the extended 
validity period and it was only on 11th February 1974 that the 
Committee ~  the purchase of 12 dumpers from firm 'M' 
-subject, ift.ter aliCI, to rebate Of Rs. 5,000 per dumper earlier offered 
by the firm on the supply of 20 dumpers. Firm 1M' did not, how-
ever, agree to allow the rebate and clemanded a' price increase of 
121akh yen (about Rs. 28,438) on each dumper owing to the 'drastic 
-changes in the international trade following the energy crisis'. In 
June 1974, the Purchase Committee finally approved the purchase 
of 12 dumpers at the rate of Rs. 2.72 lakhs each. • 

Had the ofter of the firm been accepted within the extended 
period of validity, the project would have saved Rs. 3.41 lakhs. 
Further, at the tinle payment was made (October 1974) to firm 'M', 
the parity value at rupee ha'd decreased from 42.2 yen to 36.6 yen 
per rupee which involved another extra expenditure of Rs. 4.27 
lakhs. ..... 



12. Stores and stock 

.12.0. Idle weigh-bridges 

(i) I'n April 1974, the project purchased a weigh-bridge from 
Jammu and Kashmir Government for Rs. 0.701akh. '!be 
Chief Engineer sanctioned (September 1975) an expendi-
ture of Ri. 8,000 for its installation. Construction of 
foundatioDS, etc. was completed in November 1971 at a 
cost of &. 0.06 lakh but the weigh-bridge had not been 
installed (December 1978). . 

(Ii) Another weigh-bridge Wag purchased from a firm in May 
1975 for which Rs: 0.80 lakh (95 per cent of price) were 
paid to the firm. Foundation works were executed. for 
this weigh-bridge in June 1977 at a cost of Rs. 0.13 lakh. 
Meanwhile, it was noticed (November 1977) that certain 
parts (costing Rs. 1,620) were missing from the weigh-
bridge. After procuring these parts, the weigh-bridge 
was commissioned in June 1978. The delay in commission-
ing 'Of the weigh-bridge from April 1974 to June 1978 was 
attributed (December 1978) by the Chief Engineer to 
delay in its transportation from Jammu to project area 
due to paucity of trailors and to delay in procurement of 
the missing parts. 

12.1. Shortages of stores.-During the course of handing over 
charge of stores by storekeeper 'A' to the relieving 3 storekeepers. 
shortages of steel and explosives (value assessed subsequently by 
the Executive Engineer at Rs. 0.30 lakh) came to notice. To Audit 
enquiries on the shortages, the project authorities stated (August 
]978) that a departmental committee had been constituted to look 
into the matter and its report was awaited and that no cash security 
seemed to have been obtained from the storekeeper. 

No ~  of the shortages (value Rs. 0 . .30 lakh) had been made 
so far (December 1978). 

13. Summing up.-The following are the main points that 
emeorge:-

, (1) The Project was started without adequate investigations 
resulting in changes in designs of the diversion tunnel and 
other major structure of concrete dam and rockftlI dam. 
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(ii) The first unit of the project originally scheduled for com-
missioning in June 1975 was expected. (December 1978) 
to be ,completed and commissioned by 198fi;.:86. The delay 
is mainly attributable to change in deSigns, - ~ 

tion of designs of major structures, etc.' , 

(iii) The work on the diversion tunnel, a critical item in the 
consruction schedule of the project. was (December 1978) 
in progress, though it was awarded to a contractor fol"' 
execution in  March 1972 for completion by August 1973. 
The delay in attributable to extensive changes in design 
during construction. 

(iv) Construction of essential infra-structure facilities like the 
road OJ! the right bank of the rivet and bridge at work 
site ware taken up only in December 1973 although con-
struction of the project started in August 1970 and the 
decision to locate the power house on the right bank had 
been taken in June 1971. 

(v) A saying of Rs. 2.96 crores in the original project estimate 
(1968), increased to Rs. 4.24 crores in first revised esti-
mate (1974-not sanctioned), was anticipated on account 
of re-U5e of the material excavated from the concrete dam 
site in the rockfill dam. This saving was not provided in 
the second revised estimate (1976) as it was stated to be 
impracticable, because of lack of storage apace for the 
excavated material and impossibility of synchronising the 
rockfill dam work with that of the concrete dam. 

(vi) Machinery worth Rs. 1.83 crores purchased between June 
1975 and June 1976 from the Beas Project were lying 
(December .1978) un-utilised. 

(vii) The project estimate increased four fold from Rs. 55.15 
crores (1969) to Rs. 222.15 crores (1976). Of the increase, 
Rs, 33.63 crores were accounted for by changes in design 
and increase in quantities, Rs. 25.93 crores by change in 
location of the power house from leU to right bank of the 
riVer Chenab.. and provision of tailrace tunnel, etc., 
Rs. 76.07 crores by escalation in the cost of material and 
labour due to delay in the execution of the project, .. 
Rs. 12.50 crores by departmental execution of the rock-
811 dam and the rest 01 the increase by other extra items 
41 wot1c. ' 
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p 
es
ca
la
ti
o
n 
d
u
e 
t
o 
i
nc
re
as
e 
i
n 
sc
o
pe
 
of
 
p
o
w
er
 
ge
ne
ra
ti
o
n 

a
n
d 
in
Cl
;e
as
es
 d
ue
 
t
o 
c
ha
n
ge
 
i
n 
de
si
g
ns
 
a
n
d 
q
ua
nt
it
ie
s 
of
 
w
or
k.
 
T
he
 

re
vj
se
d 
es
ti
ma
te
 
of
 
19
76
 
vi
s
ua
li
se
d 
i
nc
re
as
es
 o
f 
t
he
 o
r
d
er
 
of
 
Rs
. 
25
.9
3 

cr
or
es
 a
n
d 
Rs
. 
33
.6
3 
cr
or
es
 
o
n 
t
he
se
 c
o
u
nt
s 
re
s
pe
ct
i
ve
l
y 
o
v
er
 
t
h
e 
or
i
gi
-

n
al
 
es
ti
ma
te
s.
 
A 

~
 i
nc
re
as
e 
of
 
Rs
. 
31
 
cr
or
es
 i
s 
a
nt
i
Ci
pa
te
d 
u
n
d
er
 

t
he
se
 t
w
o 
he
a
ds
 
i
n 
t
h
e 
la
te
st
 e
xe
rc
is
e 
c
ar
ri
e
d 
o
ut
 
i
n .
 N
o
ve
m
be
r 
19
80
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T
he
 
C
o
m
mi
tt
ee
 
ha
ve
 
c
o
m
me
nt
e
d 
on
 
t
he
se
 i
nc
re
as
es
 i
n 
l
at
er
 s
ec
ti
o
ns
 

of
 
t
hi
s 

~
 

T
h
e 
C
o
m
mi
tt
ee
 
ar
e 
di
st
ur
be
d 
t
o 
fi
nd
 
t
h
at
 y
et
 
a
n
ot
h
er
 
ar
e
a 
w
h
er
e 

c
os
ts
 
h
a
v
e 
g
o
ne
 
u
p 
ma
ni
f
ol
d 
is
 "
Di
re
ct
i
o
n 
a
n
d 
A
d
mi
ni
st
rl'
lt
i
or
t"
. 
T
he
 

es
ti
ma
te
d 
e
x
pe
n
di
t
ur
e 
u
n
d
er
 
t
hi
s 
he
a
d 
h
as
 
j
u
m
p
e
d 
fr
o
m 
Rs
. 
37
5.
70
 

l
a
k
hs
'i
n 
19
68
 
t
o 
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. 
'1
90
4.
35
 l
a
k
hs
 i
n 
19
76
 
a
n
d 
Rs
. 
25
50
.0
0 
l
a
k
hs
 !
n 

19
80
, 
s
h
o
wi
n
g 
a
n 
i
nc
re
as
e 
of
 
58
0 
pe
r 
ce
nt
 
wi
t
hi
n 
a 
s
pa
n 
of
 
12
 

~
 

Th
e 
C
o
m
mf
tt
ee
 
w
o
ul
d 
li
ke
 
t
h
e 
Mi
ni
st
r
y 
of
 
E
ne
r
g
y 
t
o 
a
na
l
ys
e 
i
n 

de
pt
h 
Wi
t
h 
t
he
 h
el
p 
of
 
t
h
e 
C
hi
ef
 
C
os
t 
Ac
c
o
u
nt
s 
Of
fi
ce
r 
of
 
t
h
e 
Mi
nh
;-

tr
y 
of
 
Fi
n
a
n
c
e 
t
he
 r
ea
s
o
ns
 f
or
 
t
n
e 
a
b
n
or
ma
l 
i
nc
re
as
e 
i
n 
e
x
p
e
n
di
t
ur
e 

u
n
d
er
 
t
hi
s 
he
a
d 
wi
t
h 
a 
vi
e
w 
t
o 
e
x
pl
or
i
n
g 
ar
ea
s 
w
h
er
e 
ec
o
n
o
mi
es
 

c
oa
l
d 
be
 
ef
fe
ct
e
d.
 

, 

A
n 
i
nc
re
as
e 
of
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. 
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.0
6 
cr
or
es
 
i
n 

~
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vi
se
d 

~
 
of
 
19
76
 

o
ve
r 
t
he
 
or
i
gi
na
l 
es
ti
ma
te
s,
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at
tr
i
b
ut
e
d 
t
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n
o
n-
pr
o
vi
si
o
n 
a
n
d 
i
n-

a
de
q
ua
te
 
pr
o
vi
si
o
ns
 
i
n 
t
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 o
ri
gi
na
l 
pr
oj
ec
t 
re
p
or
t.
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6. 
I'
 3
6-

I'
 3
8 

Mi
ni
st
r\
" 
of
 

E
ne
r
g
y.
 

T
he
 
C
o
m
mi
tt
ee
 
de
si
re
 
t
ha
t 
!
n
or
e 
ca
re
 
s
h
o
ul
d 
b
e 
ta
ke
n 
i
n 
t
h
e 
pr
e-

pa
ra
ti
o
n 
of
 
de
ta
il
e
d 
pr
oj
ec
t 
es
ti
ma
te
s 
So
 
t
h
at
 
a 
cl
ea
r 
pi
ct
U
Te
 
is
 

g"
mf
a
bl
e 
t
o 
t
h
e 
Pa
rl
ia
me
nt
 
of
 
t
h
e 
c
os
t-
be
ne
fi
t 
ra
ti
o 
of
 
a 
~

 b
e-

f
or
e 
t
he
 
sa
me
 
is
 
sa
nc
ti
o
ne
d 
:;l
nd
 
pi
tf
al
ls
 
in
 
pl
a
n
ni
n
g 
ar
e 
a
v
oi
de
d.
 

T
he
 
C
o
m
mi
tt
ee
 
h
a
v
e 
di
sc
us
se
d 
t
hi
s 
as
pe
ct
 
at
 

~
 
le
n
gt
h 
i
n 
a 

s
u
bs
e
q
ue
nt
 
se
ct
i
o
n 
of
 
t
hi
s 
Re
p
or
t.
 

T
h
e 
C
o
m
mi
tt
ee
 
ar
e 
s
ur
pr
is
e
d 
t
o 
le
ar
n 
t
h
at
 t
he
 
ba
si
c 
fa
ct
 
t
h
at
 

t
he
 r
i
ve
r 
be
d 
ha
d 
a 
"
m
aj
or
 
s
he
ar
 
zo
ne
" 
w
hi
c
h 
s
u
bs
e
q
ue
nt
l
y 
ne
ce
s-

si
ta
te
d 
a 
c
ha
n
ge
 
of
 
si
te
 c
o
ul
d 
n
ot
 
be
 
di
sc
o
ve
re
d 
d
ur
i
n
g 
i
n
ve
st
i
ga
t
k
m
S 
. .
J 

c
o
n
d
uc
te
d 
b
y 
t
h
e 
J
&
K 
G
o
ve
r
n
me
nt
 
o
ve
r 
a 
pe
ri
o
d 
of
 
f
o
ur
 
.
ye
a
N 
-
4 

(
1
9
6
1-
6
4)
 
b
ut
 
ca
me
 
to
 l
i
g
ht
 o
nl
y 
af
te
r 
t
h
e 
Pr
oj
ec
t 
Re
p
or
t 
ha
d 
be
e
n 

fi
na
li
se
d. 
N
or
ma
ll
y,
 
de
ci
si
o
ns
 
i
n 
re
ga
r
d 
t
o 
t
h
e 
l
oc
at
i
o
n 
of
 
pr
oj
ec
ts
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) 
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) 

ar
e 
t
a
k
e
n 
o
nl
y 
af
te
r 
e
va
l
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ti
n
g 
t
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 r
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ul
ts
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ri
o
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c
o
n
d
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te
d 
o
n 
al
te
r
na
ti
ve
 
si
te
s.
 
I
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t
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l 
Pr
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ec
t,
 
h
o
w-

e
ve
r,
 
a 
de
ci
si
o
n 
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s 
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ke
n 
i
n 
J
u
n
e 
1
9
6
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t
o 
l
oc
at
e 
t
h
e 
pr
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ec
t 
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t
h
e 

pr
es
e
nt
 
si
t
e 
(
D
h
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n
ga
r
h)
 
"
o
n 
t
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c
o
ns
i
de
ra
ti
o
n 
of
 
t
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t
o
pa
-
gr
a
p
h 

a
n
d 
la
y
o
ut
 
al
on
e"
 
a
n
d 
de
ta
il
e
d 
i
n
ve
st
i
ga
ti
o
ns
 
o
nl
y 
f
ol
l
o
we
d 
t
hi
s 

de
ci
si
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T
h
e 
C
o
m
mi
tt
ee
 
fe
el
 
t
h
at
 t
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 p
r
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ec
t 
pl
a
n
ni
n
g 
i
n 
t
b
e 
ca
se
 

of
 
Sa
la
l 
Pr
oj
ec
t 
fe
ft
 
m
uc
h 
to
 b
e 
de
si
re
d 
ri
g
ht
 f
r
o
m 
t
h
e 
ve
r
y 
be
gi
n
n-

i
n
g 
~
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 w
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o
n 
i
na
de
q
ua
te
 d
at
a.
 
Se
cr
et
ar
y,
 
De
p·
ar
t
me
nt
 
of
 

P
o
we
t'
 
c
o
nc
e
de
d 
d
ur
i
n
g 
e
vi
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e 
t
h
at
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t
h
er
e 
we
re
 
el
e
me
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s 
i
n 
t
h
e 

fe
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i
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li
t
y 
re
p
or
t 
w
hi
c
h 
o
ne
 
mi
g
ht
 
sa
y, 
we
re
 
a 
li
tt
le
 
u
nr
ea
li
st
ic
."
 

No
 
w
o
n
de
r;
 
d
ur
i
n
g 

~
 
of
 
e
xe
c
ut
i
o
n,
 
t
h
e 
Pr
oj
e
ct
 
~
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in
ve
at
.t
ga
ti
c
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'a
nd
 
e
x
pe
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me
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i
o
n 
i
n 
tr
e
At
me
nt
 
of
 
t
Oll
1\
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ti
Qn
8 

Wit
h 
,c
oJ
l
Se
q
Ut
mt 
es
ca
la
ti
o
n 
i
n 
c
os
t.
 

T
b
e 
C
o
m
mi
tt
ee
 
~

 
t
o
o 
st
r
o
n
gi
y 

~
 
t
h!
 
n
e
e
d 
f
Ot
 

t
m
de
rt
a
ki
n
g 
de
ta
fi
e
d 
ge
ol
o
gi
ca
l 
s
ur
ve
ys
 
a
n
d 
i
n
ve
st
i
ga
ti
o
ns
 a
n
d 
co
l .
. 

le
c
U
n,
/c
ol
la
ti
n
g 
a
U 
re
le
va
nt
 
d
at
a 
be
f
or
e 
s
uc
h 
pr
oj
ec
ts
 
ar
e 
sa
ne
ti
or
1-

ee
L 
T
ha
t 
t
hi
s 
i
s 
n
ot
 
'I
i 
s
ol
it
ar
y 
i
ns
ta
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e 
of
 
t
hi
s 
na
t
Ur
e 
is
 c
l
e
at
 
fi'
b
m 

t
he
 o
b8
er
va
'
Uo
ns
 
m
a
d
e 
bj
 
t
h
e 
Y. 
K.
 
M
ur
t
h
y 
C
o
m
mi
tt
ee
 
a
p
p
oi
nt
e
d 

t
b 

~
 
t
h
e 
pr
oe
e
d
U'
re
f
or
 
i
n
ve
st
:
ga
ti
o
n 
a
n
d 
i
m
pl
e
n'
le
ht
l
n
g 
t
h
e 

~
 
a
n
d 
h
y
dt
O-
el
ec
tr
ic
 
pr
oj
ec
ts
. 
I
n 
it
s'
r
e
p
or
t 
s
u
b
mi
tt
e
d 

i
n 
J
u
h
e:
m
s,
 
t
h
e 
M
ur
t
h
y 
C
o
m
mi
tt
ee
 
h
a
d 
o
bs
er
ve
d 
t
h
at
 
a
n
u
m
b
er
 

of
 
pr
oj
e
Ct
s' 
h
a
d 
t
a
k
e
n 
l
o
n
ge
r 
t
o 
c
o
m
pl
et
e,
 
be
ne
fi
ts
 
h
a
d 
co
me
 
hi
t
er
 

tI
)
a
n'
e
x
p
e
et
e
d,
 
t
h
e 
ea
pf
ta
l 
c
os
ts
 
h
a
d 
be
e
n 
Jo
ar
ge
r 
t
h
a
n 
or
i
gi
na
ll
y 

... 
pl
at
me
d 
at'
ld
 
c
o
ns
e
q
ue
nt
l
y 
t
h
e 
r
et
ur
ns
 
o
n 
ca
pi
ta
l 
h
a
d 
be
e
n 
si
na
II
er
 
~
 

t
h
a
n 
~

 
T
h
e 
M
ur
t
h
y 
C
o
m
mi
tt
ee
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d 
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s
o 
o
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er
ve
d 
t
h
at
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ffi
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 d
lf
fi
c
uf
t:
es
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Ul
d 
be
 
tr
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e
d 
la
r
ge
l
y 
t
o 
i
na
de
q
ua
te
 
i
n
ve
st
i
ga
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it
oti
s, 
i
ne
o
m
pl
et
e 

~
 
of
 
t
he
 ,
ge
ol
o
gi
ca
l 
'
pr
o
bl
e
ms
 
a
n
d 

de
fe
cti
ve
" 
pr
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i 
pf
an
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ng
. 
, T
h
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a
b
o
ve
 
o
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va
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o
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ar
e 
e
q
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ll
y 

vil
i'
d' 

~
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se 
of
 
Sa
la
l 
Pr
oj
ec
t 
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'
.
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Th
e' 
c
Oi
ri
mit
te
e 
tr
us
t'
 t
h
at
 
t
h
e 
Mi
ni
st
r
y 
of
 
E
ne
r
g
y 
w
o
ul
d 
dr
a
w 

~
 
U!i
wn
s 
fr
o
m 
t
he
Ir
 
e
x
pe
ri
e
nc
e 
of
 
e
xe
c
ut
i
o
n 
of
 
t
h
e 
Sa
ll
ij
 

~
 p
la
n
ni
n
g 
f
or
 
s
uc
h 
pr
oj
ec
ts
 
i
n 
t
h
e 
Hi
ma
la
ya
n 
re
gi
on
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, 
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T
h
e 
C
o
m
mi
tt
ee
 
n
ot
e 
t
h'
at
 
th
l"
 
Pr
oj
e
ct
 
Re
p
or
t 
dr
a
w
n 
u
p 
i
n 
19
68
 

e
n
vi
sa
ge
d 
t
h
e 
c
o
m
mi
ss
i
o
ni
n
g 
of
 
3 
u
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ts
 
of
 
90
 
M
W 
e
a
c
h 
i
n 
J
u
n
e 
19
75
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" 
61
 

a
n
d 

1.
62
 

~
 

3 

Mi
ni
st
r
y 
of
 E
ne
r
g
y 

4 

J
u
n
e 
19
78
 
a
n
d 
J
u
n
e 
19
79
 
re
s
pe
ct
i
ve
l
y.
 
T
he
 
da
te
s 
of
 
c
o
m
mi
ss
i
o
ni
n
g 

we
re
, 
h
o
we
ve
r,
 
re
vi
se
d 
fr
o
m 
ti
me
 t
o 
ti
me
 
a
n
d 
ac
c
or
di
n
g 
t
o 
t
h
e 

la
te
st
 i
n
di
ca
ti
o
ns
 
t
h
e 
fi
r
st
 
u
ni
t 
of
 
t
h
e 
Pr
oj
ec
t 
is
 
n
o
w 
li
ke
l
y 
t
o 
be
 

c
o
m
mi
ss
i
o
ne
d 
n
ot
 
e
ar
li
er
 
t
h
a
n 
19
8'
7. 
T
hi
s 
i
n
or
di
na
te
 

~
 
ha
s 

be
e
n 
la
r
ge
l
y 
re
s
p
o
ns
i
bl
e 
f
or
 
t
he
 e
n
or
m
o
us
 
i
nc
re
as
e 
i
n 
c
os
t 
es
ti
ma
te
 

of
 
t
he
 P
r
oj
e
ct
 
As
 
a
n
y 
f
ur
t
h
er
 d
el
a
y 
i
n 
t
h
e 
c
o
m
pl
et
i
o
n 
of
 
t
h
e 
pr
o-

Je
ct 
w
o
ul
d 
ca
us
e 
f
ur
t
h
er
 e
sc
al
at
i
o
n 
i
n 
t
h
e 
c
os
t 
of
 
t
h
e 
pr
oj
ec
t,
 
t
h
e 

C
o
m
mi
tt
ee
 
w
o
ul
d 
li
k
e 
t
he
 
Mi
ni
st
r
y 
of
 
E
ne
r
g
y 
t
o 
ti
ur
e 
al
l 
p
os
si
bl
e 

st
e
ps
 
t
o 
c
o
m
pl
et
e 
t
h
e 
pr
oj
ec
t 
at
 
t
h
e 
ea
rl
ie
st
. 
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nt
e 
C
o
m
mi
tt
e
e 
n
ot
e 
t
h
at
 
a 
Ce
nt
ra
l 
H
y
dr
o-
El
ec
tr
ic
 
Pr
oj
ec
ts
 
.t
 

C
o
nt
ml
 
B
oa
r
d 
w
as
 
s
et
 
u
p 
i
n 
J
ul
y 
19
70
 
wi
t
h 
a 
vi
e
w 
t
o 
e
ns
ur
ee
ft
i.
-

cl
e
nt
, 
ec
o
n
o
mi
c 
a
n
d 
ea
rl
y 
i
m
pl
e
me
nt
at
i
o
n 
of
 
h
y
dr
o-
el
ec
tr
ic
 
pr
oj
ec
ts
 

t
ak
e
n 
u
p 
by
 
t
h
e 
C
e
nt
r
al
 
G
o
ve
r
n
me
nt
 
at
 
Sa
l'
aI
, 
Ba
ir
a 
Si
ul
 
a
n
d 
L
o
kt
a
k 

i
n 
t
h
e 
St
at
es
 
of
 
J
R,
 
Hi
ma
c
ha
l 
Pr
a
d
es
h 
a
n
d 
Ma
ni
p
ur
 
re
s
pe
ct
i
ve
l
y.
 

T
h
e 
C
o
nt
r
ol
 
B
o
ar
d 
c
o
ns
tJ
.'
ut
e
d 
a 
St
a
n
di
n
g 
C
o
m
mi
tt
ee
 
a
n
d 
a
ut
h
or
is
e
d 

it
 t
o 
t
a
k
e 
de
ci
si
o
ns
 
o
n 
be
ha
lf
 
of
 
t
he
 B
oa
r
d 
o
n 
s
u
c
h 
te
c
h
ni
ca
l,
 f
i
na
n-

ci
al
 
a
n
d 
ot
h
er
 
m
at
t
er
s 
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w
er
e 
de
le
ga
te
d 
t
o 
it
 f
r
o
m 
ti
me
 
t
o 
ti
me
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o
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o
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s
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c
o
ns
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t
ut
e
d 
to
 

gi
v
e 
df
re
ct
f
o
ns
 
o
n 
p
ol
ic
y 
ma
tt
er
s 
a
n
d 
t
o 
o
ve
rs
ee
 
t
h
e 
e
xe
c
ut
i
o
n 
of
 

t
h
e 
pr
oj
ec
t 
i
n 
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c
or
da
nc
e 
wi
t
h 
t
h
e 
sa
nc
ti
o
ne
d 
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ti
ma
te
s.
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n
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-
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1
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a
n
d 
t
hr
ic
e 
(i
ur
i
n
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~
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ra
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 d
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re
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h
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C
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 C
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c
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