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INTRODUCTION 

I, the Chairman of the Public Accounts Committee, as authorised 
by the Committee, do present on their behalf this Hundred and 
Twenty-Seventh Report of the Public Accounts Committee (Sixth 
Lok Sabha) on paragraph 11 of the Advance Report of the Comp-
troller and Auditor General of India for the year 1976-77, Union 
Government (Civil) on Loktak Hydro-Electri.c Project relating to 
the Ministry of Energy (Department of Power). 

2. The Advance Report of the Comptroller and Auditor General 
of India for the year 1976-77, Union Government (Civil) was laid 
on the Table of the House on 4 April, 1978. At their sittings held 
on 11 and 12 September, and 19 October 1978, the Public Accounts 
Committee (1978-79) examined selected aspects of the paragraph 
11 of the Audit Report on the Loktak Hydro-Electric Project namely 
Commi.ssioning of the Project, Project Estimates, Tunnel and Surge 
Shaft, !thai Barrage & Power Channel, Penstocks and Power House. 
The Public Accounts Committee (1978-79) considered and finalised 
this Report at their sitting held on 19 April, 1979. The Minutes of the 
sittings form part 11'1' of the Report. 

3. A statement containing conclusions/recommendations of the 
Committee is appended to thi.s Report (Appendix IV). For facility 
of reference these have been printed in thick type in the body of 
the Report. 

4. The Committee place on record their appreciation of the 
assistance rendered to them in the examination of this paragraph by 
the Comptroller & Auditor General of India. 

5. The Committee would also like to express thei,r thanks to 
the officers of the Ministry of Energy (Department of Power), De-
partment of Irrigation and Director General, Geological Survey of 
India for the cooperation extended by them in giving information 
to the Committee. 

NEW DELm; 
April 19, 1979 

Chaitra 29, 1901 (S). 

P. V. NARASIMHA RAO, 

Chairman, 
Public Accounts Committee. 

-.... Not printed. One cyclostYled-copy n~ h  
House and five copies placed in Parliament Library. 

(v) 



REPORT 

CHAPTER I 

INTRODUCTORY 

... . 

1.1. The Loktak Hydro-Electric Project in Manipur forms part of 
the Loktak Multipurpose Scheme for which investigations were 
atarted by the Central Water and Power Commission in 1957 and 
continued by the Public Works Department of Manipur from 1962. 
The Scheme envisages generation of electricity (installed capacity 
of 105 megawatts of power) by using the waters of the Loktak lake 
on the Imphal river, provision of irrigation facilities (about 60,000 
acres) and reclamation of land (about 57,000 acres) around the 
Loktak lake. The hydro-electric project, which is to be implemented 
in Itwo stages, is being executed by the Government of India while 
the other two parts of the scheme are being executed by the Gov-
ernment of Manipur. 

1.2. Accordin'g to a note furnished by the Ministry of Energy, the 
Loktak project aimed alt achieving three objectives viz:-

(i) Generation of 70,000 KW of firm power at 60 per cent load 
factor in the Leimatak Valley; 

(ii) Irrigation by lift of 23,000 hectares of land in Manlpur 
Valley; and 

(iii) Reduction of flood levels of the Loktak Lake and recla-
mation of land around periphery by providing additional 
drainage capacity to the Imphal river by remodelling and 
regrading the river course. 

The salient features of the Prqiect are as under:-

I. Location • 39 Km IOUth of Imphal, capital of Manipur State. 

~. Loktak Lake 

g. Ithai Barrage 

Max. retention levd 
Min. drawdown level 
Live storage 

Heilrht 
Length 

Water way 

Discharge 

770'23 m 
766'82 m 
39,6S5Hee. 
meten with 
518 sq. km. 
~ . 

IO'7m 
58.8 m between 

abutment 
5 Spans of 10 m 
each 
566 m 3/sec. 
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5. Head Race Tunnel 

6. Total length of Water 
Conductor SYitem. 

,. Surse Shaft '. 
8. Valve HoUle 

9. PemtockJ 

10. Power House 

II. Power Generation 

12. Generating U n ~ 

IS. Transmiuion Line 

2 1, 

Open channel 2'26, Km. 
Cut &. Cover Section 1'223 Km. 
Total length 3'490 Km. 
Bed Width 18 meters 
Depth of ~ n 2 m at lake 
end::g upto tunnel end :! m at 
Max ••. hatp '8 cusecs 
For power 411 CUSllCS 

For Irrigation 16'8 CU5eCS 

Diameter S'81 m. horse 
shoe type 

Length 6'505 Km. 
Velocity or Row 4'.5 m/Sec. 
Grade I an 200 
Length of pipe tunnel ~ Km. 
Total length with pipe 0·,,8 Km. 

Channel with Cut &. ~  10'1168 Km. 
Tunnel with Pipe • 3'490 Km. 

6·,,8 Km. 

Diameter 9'15 m 
Height 60m 

No. of butterfly valves 3 
Dia.ofvalve 1I'20m 
Rated Head 14m. 

~ Nos. 2'286 m dia; average length 1346 m; supportf'd 
011 12 anchor blocks and 68 saddles. 

lnsh.llcd capacity 3 Units of 35 MW each 

70,000 KW of firm power at 60 Load factor. 

(i) Turbine 

(ii) Generators 

ii) E.O.T. Crane:. 
Capacity: 

Type Francis 
Head Max. 312 m. 
Rated 2gB m. 

~  500 rpm. 

3 Nos. 
Rating II KV 
3 gooo KVA 0.'9 
50 cis. 

Main hook 
Aux hook 
Span 

150T 
30 T 
13 m. 

(iv) Generator transformer: 

p.r. 

Type Single phase OEF/ON Rating A bank of 3 
Nos. 13'33/10'66 MWA-II/132 KV 
Tap changer: Off load tap changer on HV side. 

132 KV Single circuit, 35 Km long from Leimatak 
Power House to Imphal. 

(To carry power to jiribam and Dimapur two more traDamiuion lines, outsidf' this pro-
if'ct eatimate, one 132 KVJS/C • 120 km. long from Leimatak Power HOUle to Jiribam 
and the other 1311 KV SIC, 2311 km. long from the same Power ~  to Dimapur are to 
be conltructed by the Nationanonl Hydro EleCtric Power Corporation and the State Go-
verDJl)cnt respectively) 



I", Estimate L.O.I 
(Revised 1977) 

3 

(i) Excluding Recdpts and Recoveries 

(ii) Including Receipts & Recoveries 

Rs. 80' 63 crores 

Rs. 71'''5 crvres 

., 

The live storage of 39655 hectare meter in the Loktak Lake if 
utilized for power generation at the Loktak Hydro Electric PoweJ 
Station. The water conductor system for the power projecf consisu 
of 3490 m long power channel and 6505 m pressure Tunnel termi-
nating in a surge shaft. From the sur'ge, Shaft, a Pipe Tunnel 273 m 
long feeds three Penstocks 1346 m long terminating in the power 
station in the bank of the Leimatak river. The power S;ation will 
operate under a gross head of 312 m and has an ultimate installed 
capacity of 3 units of 35 mw each. Initialy, 2 units of 35 mw each 
will be installed. A barrage at thai across the Imphal river main-
tains the water level at 770.23 in the Loktak lake. 

Audit Paragraph 

1.3. The first stage of the hydro-electric project provides for an 
installed capacilty of 70 megawatts of power at 60 per cent load 
factor and consists of the following major components: 

(a) construction of a barrage, 10.7 metres high and 68.6 metres 
long, across the Imphal river at Ithai to provide adequate 
storage of walter in the Loktak lake; 

(b) construction of a water conductor system comprising a 
power channel 3.55 kilometres long and designed to carry 
a discharge of water between 2,100 and 1,500 cusecs, a 
pressure tunnel 6.77 kilometres long and of diameter 3.81 
metres and two penlltock pipes each 1,346 metres long dnd 
of diameter 2.3 metres; 

(c) installation of two generating units, each of capacity 35 
me'gawatts with provision for installation of a thifd unil 
of 35 megawatts in the second stage; and 

(d) erection of a 132 kv transmission line, 40 kilometres long, 
from generating station to Imphal. 

1.4. Based on topographical and hydrological surveys of the Lok-
tak and other neighbouring lakes as also the related river system. 
by the Central Water and Power Commission (CWPC) and geolo-
gical investigations by the Geological Survey of India (GSI), a 
project report was prepared by tho Public Works Department of the 
Government of Manipur in 1967. 
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1.5. The first stage of the project, estimated to cost Rs. 10.90 
croras on the basis of the schedule of rates of 1966 applicable in 
Manipur, was approved by the Ministry of Irrigation and Power 
in February 1970. A construction organisation for the project head-
ed by a Chief Engineer was set up in June, 1970 and the oonstruc-
tion of the project started in October, 1970. The overall control of 
the project along with that of other Centra} hydro-electric projects 
was entrusted to the Central Hydro-Electric Projects Control Board 
headed by the Secretary, Department of Power, which was set up 
in 1970 by the Government of India for taking quick decisions on 
important matters relating to these projects. The control of the 
project along with its assets and liabilities was transferred to the 
newly established National Hydro-Electric Power Corporation from 
1st January, 1977. 

Commissioning of the Project. 
1.6. Accordi.ng to the project report of 1967, it was anticipated 

that the first unit of the project would be commissioned. by March, 
1974. In the first revised estimate of 1974, the target date for com-
missioning the first unit was shifted to Ma·rch, 1976. According to· 
the schedule of programme drawn up for the second revised esti-
mate of 1976, the target date of commissioning was December, 1980. 
Government stated (February, 1978) that the latest scheduled date 
of commissioning was March, 1982. 

[Paragraph 11 (1.1-1.3 and 3.1) of the Advance Report of the 
Comptroller and Auditor General of India for the year 1976-77, 

. Union Government (Civil)] 
1.7. The Committee desired to know which organisation in the 

Government of India examined the project report prepared by the 
Public Works Department of the Government of Manipur before ac-
cording approval to the estimate of Rs. 10.90 crores and whether the 
geological investigations done at that Ume were considered to be 
adequate. In reply, the Ministry of Energy (Department of Power) 
have explained the position as follows:-

"The project report prepared by the Public Works Depart-
ment of the Government of Manipur was examined by the 
Central Water and Power Commission, Government of 
India and thereafter by the Ad hoc Committee on Imgation, 
Flood Control and Power Projects. under the Planning 
Commission. Thereafter the project Report and estimate 
was considered by the Planning Commission. Clearance 
to the project estimate was accorded by the Planning Com-
mission in February, 1970 and communicated to the JVIin-
istry of Irrigation and Power and the Ministry of Irriga-
tion and Power issued the expendi.ture sanction to the 
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estimate of Rs. 10.90 crores in February, 1970. It may be 
pointed out that while clearing the project, the Planning 
Commission had accepted the feasibility of the project. 
The project report was based on the geological report 
prepared by Geological Survey of India (December, 1966) 
and inspection of Shri M. S. ~n  Geological Survey of 
India. The investigations for the above project report 
were done by Manipur Public Works Department. A copy 
of the Geological report is appended to the original pro-
ject report and estimate which were tubsequently exa-
mined by Central Water and Power Commission/Ad hoc 
Committee on ~ n  Flood Control and Power Pro-
jects and the Planning Commission, who, after satisfy. 
ing themselves on all the relevant material placed before 
them, accorded sanction to the project. It is, therefore, con-
cluded that the geological investigations done thell were 
considered to be adequate to take up the execution of the 
project." 

1.S. According to the audit paragraph, the project report was 
prepared by the Public Works Department of the Government ot 
Manipur in 1967 and the approval thereto was accorded by the Minis-
try of Irrigation and Power in 1970. The Committee enquired the 
reasons for the delay in according the approval. In reply, the 
Ministry in a note furnished to the Committee have stated:-

"There are various stages and process to which a project re-
port is subjected before its final acceptance and the issue 
of approval to the project. In order to assess whether 
there was any avoidable delay ion the issue of the final 
approval to the Loktak Project Report, it would be use-
ful to recapitulate the process and stages of examination 
that preceded such approval. 

Project Reports of hydro-electric power schemes, during the 
period under reference, were, on receipt in the Ministry 
of Irrigation & Power, Government of India, referred to 
the Central Water & Power Commission for techno-eco-
nomic security. In the Central Water Power Commi.s-
sion, there are a number of Directorates which examine 
the Project Report from different specialised aspects. In 
the course of such examination, should any points of cla-
rification, etc. arise, they may require back reference to 
the authorities who have prepared the project report. 
After this process was completed and the project report 
cleared from techno-economic angle by Central Water and 
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Power Commission, a detailed appraisal note on the pro-
posal was prepared and the Ministry of Irrigation and 
Power then suggested consideration thereot in a meeting 
of the Ad hoc Advisory Committee on Irrigation, Flood 
Control and Power Projects in the Planning Commission. 
Besides consideration of the proposed project on techno-
economic aspects, there were certain other aspects which 
may be involve, such as the question of sharing of bene-
fits of power generation among the beneficiary States, 
which has to· be resolved through reference to the States 
concerned, the question whether the project should be in 
Central or the State Sector and so on. Only after all 
these aspects are ~  was the stage reached for issue • 
of necessary admi.nistrative approval and expenditure 
sanction by the administrative Ministry with the prior 
concurrence of Ministry of Finance. 

In the caSe of the Loktak Hydro-Electric Project Report, the 
project report, prepared in December, 1967, was receiv-
ed in the Ministry of Irrigati.on and Power in January, 
1968. The process of examination in the Central Water 
& Power Commission from the techno-economic angle 
was completed by August, 1978 when an appraisal note 
was forwarded for consideration of the Ad hoc Advisory 
Committee on Irrigation, FlOod Control and Power Pro-
jects. This Committee cleared the proposal in its meet-
ing held In September, 1968. Thereafter, certain impor-
tant questions such as relating to the sharing of the bene-
fits of the power generated from h~ project among the 
beneficiary States and the question of taking up the pro-
ject in the Central Sector were taken up for consideration 
involving interchange of correspondence at the mini&-
terial level in the course of 1968·69. In August, 1969. the 
Ministry of Irrigation and Power indicated to the Plan-
ning' Commission that having resolved all the major issues 
Involved, the project may be cleared and its s~  

accepted. The Planning Commission's clearance was ob-
tained in February. 1970 and simultaneously the clearance 
from the Ministry of Finance was also received, leading 
to the issue of the final sanction by the Ministry of Irri-
gation and Power on 18-2-1970. 

It would be seen from this narration that there was no un-
due or avoidable delay in the issue of the apP'l"oval to the-

project." • 
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l.9. Referring to the note furnished by the Ministry of Energy 
wherein it was stated that the project report prepared in Decem-
ber. 1967 was received in the Ministry of Irrigation and Power in 
January, 1968 and the techno-economic examination of the project 
by the Central Water and Power Commission was completed in 
August, 1968, the Committee enquired whether the escalation in 
cost was taken into account. The Chairman, Central Water Com-
mission and eX-OffiCio Secretary stated:-

"The escalation part is taken into account. It is true that 
eight months is a long enough period. The Central 
Water and Power Commission prepares comments on each 
aspect of the project report and sends it to the State 
Governments, who will have to react or answer the 
comments that are made by the Commission. Some-
times the answers are not to the point and we will have 
to make further reference to the State. Many a time 
We call the enginee-rs from the project and have dis-
cussions and try to thrash out the differences. Some-
times it takes one or two years to clear a project. But 
it is not that we only take long time but the response 
from the State Government also takes a considerable 
time." 

1.10. The Committee note that as per project report prepared 
in 1967, the first unit of the project was anticipated to be commis-
sioned by March, 1974. The target date for commissioning the first 
unit was shifted to March, 1976 in the first revised estimate of 1974. 
According to the schedule of programme drawn up for the second 
revised estimate of 1976, the target date of commissioning was 
December, 1980. The Government have now stated that the pro-
ject would be commissioned in March 1982. The Committee are 
unhappy to note that the shifting of date of commissioning of the 
project from time to time has not only delayed its commissionin, 
but has also resulted in the increase in the cost of the project. 
Initially, it was expected that the estimated cost of the projec..-t 
would be to the tune of Ks. 10.90 crores but as per revised estimate 
of 1977 the project would cost Rs. 80.63 crores. The Committee have 
gone into the details of various factors responsible for delaying the 
commissioning of the project in subsequent paragraphs of the 
report. At this stage they would like to point out that Govern-
ment took about Z years time in according approval to the project. 
The project report prepared in December, 1967 was received in the 
Ministry of Irrigation and Power in January, 1968 and accorded 
sanction in February, 1970. To their surprise the Committee find 
that the Central Water and Power Commission took 8 months to 
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complete the techno-economic appraisal of the project and the 
question of sharin, of the benefits of the power arenerated from the 
project among the benefleiary States and the question of takin, up 
the project in the Central sector remained untler consideration of 
the Ministry for as long as one year. Thereafter, the Planning 
Commission took another six months to give their clearance for 
the Project. The Committee regret that the urgency of the com-
missioning of the project according to schedule was not realised 
from the very beginning. The delay in according sanction is to a 
great extent responsible for the escalation in the cost of the pro-
ject. The Committee would like the Ministry of Energy to stream-
line the existing procedure for processing and appraisal of the 
Project Reports various stages so that minimum time is taken in 
according sanction to the projects thereby avoiding cost escalation 
as also delays in the completion of the projects. 



Audit Paragraph 

CHAPTER D 

PROJECT ESTIMATES 

2.1. The original project estimate of Rs. 10.90 crores was pre-
pared on the basis of the quantities of works as per tentative 
designs and schedule of rates of 1966 of the Manipur Public Works 
Department. It was revised to Rs. 29.01 crores in November, 1972 
on the basis of higher tendered rates received for the major civil 
works and approved by the Ministry of Irrigation and Power in 
June, 1974. The estimate was further revised to Rs. 60.11 crores 
in November, 1976 on the basis of the quantities of works as per 
detaqed designs and after taking into account escalation in cost 
of labour and material. Approval of Government to this estimate 
was awaited (December 1977). 

2.2. The following table shows the revised estimates for 
different times of work as compared to the original estimates and 
actual expenditure incurred upto December 1976/August 19'77:-

Original Reviled estimates Expenditure up to 
Items of works estimate 

1967 1974 1976 Decem- AuguJ! 
~  

(Rupees in Iakha) 
1976 1977 

2 3 4 5 6 

-------- . ----------' 
Barrage . 21'gB 56'54 ~  ,s 94'30 101'99 

Power channel including cut and 124'00 622'58 "50'lI5 1 
cover conduit t 1553'01 

Tunnel including luge Ihaf\ 
1758' 04 

lI63'40 677' 55 1475'60 r 
PCDltocks • 127'00 25"94- 584' 00) 

Power houle 31' !lo 86'4!1 208' 7' 184'94- 224'08 

Tail race 7' 75 8·06 17'43 

Generating plant and machinery 241' 97 5+6'00 737' 29 '92'49 348'54-

Tranamillion line '7'SO ·wgB ... gB 34'23 34'68 

BuiJdingl and communicationl 67'2!1 167'gB 333'80 lI25'64 
241'" 

Ancillary works 29'60 88'70 33"85 g6'lI3 102' 01 

9 



10 

R 3 4 5 6 

Other worb 28'43 74'85 140'99 4°'92 63'57 

Special and ordinary toola and 
plant 5°'24 53'°5 358'17 366'95 374'93 

Establishment 71'57 196'84 441- 19 14'39 36-7a+t 

Indirect chargt' • 8'40 25'4° 55'15 

Stack .uspense 352'85 333'34 

1090 '49 2900'92 6011'17 3'55'95 36'9'40 ~ 

·Actual expenditure incurred on establishment upto March, 1976 was included in t 
on varioUi items of works, 

2.3, Reasons for increase in cost:-The increase in cost as com-
pared to the firS!t revised estimate was attributed by the project 
authorities mainly to the following:-

(i) Increase in COlt due to increase in quantities: 

I thai barrage 

Tunnel 

Penstocks 

Power house 

Buildinga and 
communications 

(ii) Increaae in COlt due to extra item. of work and 
revision of desigm during C7,ecutWn: 

Ithai barrage 

Power channel 

Tunnel 

Power house 

BuiJdinst and 
COIDmUDieations , . 

Rs. in 
lakh. 

3" '9 

375'55 

64'33 

I' 50 

I' 57 

70'· 

544'42 
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(iii) Increase in coat due to escalation in labour 
and material cost : 

-+ 

Ithai barrage 

Power channel 

la·08 

,(iv) Increase in prOVISIOn of contigencies due to 
increase in works COSt: 

Tunnel 

Penstocks 

Power house 

BuiJdingand 
communications 

Ithai barrage 

Power channel 

Tunnel 

Penatocks 

Power house 

Buildings and commu-
nications • 

(v) Increase in cost of generating plant and machinery. • 

{vi) Increase in cost of ancillary items, viz. running of field dispensaries, pro. 
vision of medicines, water supply, lighting, security arrangements, etc. 
due to longer period of construction !l43' 15 

~  n ~  in other ~  viz. land compensation, maintenan ce during the 
(longer) ~  of connru:tion, tail race, etc. ". 15 

,,(viii) Increuein provision ofestabIishm:nt cost at 8 percent of works coat !l44'35 

(ix) Increase in cost of special and ordinary tools and plant because of grassy 
strata and difficult geological condition. encountered 305' 00 

TOTAL 3,110'!l5 

Government stated (January 1978) that the estimate of Rs. 60,11 
-.crores was proposed to be revised fur.ther to Rs. 76.31 crores. 

[paragraph 11 (2.0-2.2) of the Advance Report of the 
troller and Auditor General of India for the year 1976-77, 
Government (Civil)]. 

239 LS-2. 

Comp-
Union 
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2.4. Referrin'g to the audit paragraph that the increase in cost 
due to extra items of work and revision of designs during execution 
was to the tune of Rs. 544.42 lakhs, the Committee enquired whether 
the oreasons for the extra items and revision in designs were analysed 
by Government. The Ministry of Energy have stated:-

"Dmails of the extra items of work arising from change in 
design were 'given by the project authorities in support of 
their draft revised estimate submitted in 1976. These rea.; 
sons were analysed at the time of techno-economic scru-
tiny in the Central Electricity Authority/Central Water 
Commission. As a result of the scrutiny, it was felt that 
in the light of subsequent developments in the course of 
execution, the estimate would need updating and further 
revision. It is as a result of this advice that the estimate 
was brought uptodate and submitted in February 1978 to 
Central Electricity AuthoritylCentral Water CommiSsion. 
have since cleared the second revised estimate (May 
1978). 

The reasons for extra items of works and revision in designs, 
which took place subsequent to the 1974 revised estimate 
and reflected in the latest revised estimate of February, 
1978 (awaiting approval), have been analysed, and are as 
foUows:-

L Ithai Barrage 

(i) The number of barra'ge bays was increased from four to 
five. The addition of one more bay was based on Hie 
hydraulic model studies conduoted by Central Water 
Power Research Station, Poona for reducing the maximum 
flood level of Loktak lake by removal of Shugnu hump. 
Provision of flaring out walls upstream and downstream 
of the abutment was also made to streamline the flow te>o 
reduce scouring of the weak rock noticed at the abut-
ments after excavation. 

(ii) Excavation in rocks: 

For reasons explained above, additional rock excavation had tor 
be done. 



13 

(iii) Back filling: 

Wide hill cutting was involved due to 1: S slope, which had to-
be backfilled after construction of the structure. This was neces-
sitated by the conditions of the geological strata at site. 

(iv) Reinforced cement concrete: 

The addition of one more bay and change in the designs c:sr 
abutments for the same reasons explained above. 

(v) Steel reinforcements: 

The addition of one more bay and prOvision of protective waJ1s; 
with fiaring steps, provided for reasons already explained above. 

(vi) Anchor rods: 

Extra provision of anchor rods in the abutment to suit the rock 
conditions met with during excavation. 

II. POWER CHANNEL 

(i) DryOOulder pitching: 

Earlier designs provided for pitching for a vertical depth of 4" 
metres representing the depth subject to fluctuating water levels 
in the lake during operations of the project. Because of the poor 
strength of the soil, subsequently the slope has been fiattened and' 
provision of pitching has been made for the entire increased side' 
slope length. The bed of the approach channel has also beeD' 
pitched. 

(ii) Providing and laying 1:3:6 cement concrete in wall and in 
the bed of the channel. 

Because ~ the unusually sloughing nature of the soil, the lining 
of the bed with cement concrete in certain reaches of the canal walJ 
considered necessary to check the upheaval action abserved in the 
bay. This arrangement also could not check the upheaval action 
completely and hence lining the bed with 1750 mm. thick raft om 
grid of beams and struts were considered necessary. 

(iii) Beyond R.D. 2270 of the channel, it was considered more 
economical and also safer to substitute the open channel by R.C.C. 
Cut & Cover Section. Excavation of the cut and cover section had 
been planned to be carried out with sheet piles and very heavy 
cross struts to take care of extra heavy side earth pressures. The 
excavation of open channel would have involved huge quantities 
of excavati:m due to the, highly fiattened slopes of 1:5 which ~ 
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Imve become necessary in this range. Also it would have neces-
:sitated acquiring of additional land. Even with this, the stability 
,.of the slopes would have been doubtful. 

TIl. Head Race Tunnel: 

(i) .()verbreaks: 

Due to weak strata, overbreaks in tunnel section were much 
more than anticipated. 

(ii) Steel supports: 

Again due to poor strata, the quantity of steel supports increas-
oed substantially. Previously, steel supports were expected to be 
Tequired only for sheer zones and for a few bad patches. But 
:subsequently, supports were neceEsary almost throughout and at 
.closer spacing. 

I(iii) Change from plain C.C. to R.C.C. Lining: 

In the original proposal, most oi the tunnel lining was to be 
'plain cement concrete, whereas in the final designs evolved for 
:strata actually encountered the lining  was designed to be of R.C.C. 
:lor most of the reaches. 

(iv) The lining thickness had to be increased due to the poor 
igeological conditions met at site. 

(v) Pressure Grouting was required much more extensively 
than envisaged earlier. 

IV. Penstock: 

There has been change in the alignment in the reach between 
:anchor blocks 'B and 10, to avail of better foundation conditions 
-expected along the new alignment. This resulted in increased 
-excavation since the alignment has been shifted towards a hill 
face. Some m:>vement of the hill slopes in the penstock area 
'between anchor blocks 4 and 5 also necessitated strengthening 
measures. There has been an increase in the quantity of reinforced 
<:ement concrete due to the change in the final foundation grade 
met with in the field after excavation and examination by the 
~ s s. 

'V. Power House: 

Extra excavation had to be done to obtain stable slope on the 
:sides of the power house. There has been an increase in. the pro-
"Vision of anchor  rods in the power house foundation including 
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service bay, considering the nature of rock actually met with im 
the area. There has also been an increase in R.C.C. work in the 
service bay due to backfilling required, since the rock slopes werEt 
found to be not stable for the slopes indicated in the drawings. 
The steeper slopes indicated in the drawings were to achieve maxi-
mum economy and reduced back-fill quantity. Some smaller 
quantities of concrete were required for extra work as a result oJ 
minor changes in the design layout of the structure." 

2.5. Acc::>rding to the audit paragraph, the project estimate waS" 
further revised to Rs. 60.11 crores in November, 1976 on the basis 
of the quantities of work as per detailed designs and after taking 
into account escalation in cost of labour and material. The Com-
mittee enquired whether the latest revised estimate had been 
approved by Government. The Ministry of Energy have stated as. 
f·ollows:-

. , . 

"Proposal for the reVlSlon of the Project estimate was 
initiated in 1976 and the figure of Rs. 6011.17 lakhs indi-
cating the revised estimate in 1976 was actually a draft 
stage revision attempted by the Project authorities in 
respect of Stage I of the project. 

The Central Electricity Authority, after scrutiny of tM 
draft revised estimate referred to the contemplated 
changes in the agencies for construction of certain 
reaches of the tunnel and the possibility of variations on 
this account and suggested that it would be worth-while 
to wait and finalise the estimate after the mode of con-
struction of the tunnel and the agencies therefor were 
finalised. In the meantime, decisions regarding conti-
nuation of the work for certain reaches of the tunnel by 
the contractors at re-negotiated rates, departmental con-
struction of the remaining reaches of the tunnel by 
mechanised methods were taken. Taking all these sub-
sequent developments into consideration, it was decided 
to recast the estimate not only for Stage I (for which the 
Chief Engineer had revised the estimate to Rs. 60.n 
crores in February, 1976) but also including Stage II. 
This further re-casting and revision of the estimate was 
undertaken in 1977 and completed in February 1978. 
which thus actually represents the second revision at the 
estimate, the first revision being in 1974 . 
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'The second revised project estimate was sent to Central Elec-
tricity AuthodtylCentral Water Commission in February, 
1978 and their clearance was received in May, 1978, The 
estimate is now under examination and consideration Tor-
according approval," 

'2,6, 'The Ministry of Energy have furnished the followin'g state-
ment showing the estimate for different items as revised in 1974 and 
1977:-

:fi,No, Ht'ad Original 
estimate 
1967 

Re\'is("d 

Stage' 
I 

(Rupees in l:1khs) 

Estimate 
1974 

Stage 
II 

Revist'd Estimate 
1977 

Total (awaiting 
sanction) 

4  , ~ n and Adrnini;-.-
tration 

._----------
586'20 

516' 17 

Nil 

Machinery and . ~n  

Suspeme , 

Barrage 

W <lter Conductor ~  

50' 24 

Nil 

21' 88 

53'05 

Nil 

56'54 

3'58 

Nil 

!'.'il 56'54 149,It 

'Power House 31'50 86'45 10'00 96'45 370' 14 

q'ai) Race Channel 7' 75 8, 06 Nil 8' 06 24' 52 

Building & Communication 67' 25 167,98 Nil 167' 98 538' 28 

Ancillary Work (including ..... 
50il cons("rvt'), 29' 60 99' 70 Nil 89' 70 404' 73 

Traosmission 17' 50 44' 98 Nil 44' g8 58' g6 

'Oenerating Plant & 
Machinery 241'97 546'00 267'99 813'99 1111'27 

Other Expenditures , 96' 89 99' 26 I' 97 101' 23 225,28 

"foTAL 1090'49 2900'93 392'79 3293'72 8002'60 

'Co,t chargeable to Irrigation Nil 

Receipt & Recoverit'9(-) 

~  F.stimate: 1066.50 2869,21 

2.7. At the instance of the Committee, the Ministry have 
'funlished the following note stating the reasons for revision of 
stlmate from Rs. 60,11 crores to Rs. 77,45 crores:-

"The estimate of Rs, 60.11 crores was a draft stage revision 
attempted in 1976 and covered only Stage I of the project 
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comprising 2 units of 35 MW each. The latest estimate 
that has been approved by the Central Electricity 
Authority {Central Water Commission and is with the 
Government for approval is for a figure of Rs. 77.45 crores 
which includes provision for Stage II also, comprising the 
addition of a third unit of 35 MW and associated civil 
works. The provision for the second stage in this estimate 
is Rs. 6.61 crores. Hence for purpose of comparison, an 
analysis of reasons for increase in the comparable figure 
after deducting the component for Stage II would be 
Rs. 70.84 crores. The increase is, therefore, of the order 
of Rs. 10.73 crores. The major reasons for the increase 
are as follows:-

1. Power Channel including Cut & Cover section: 

(a) Due to the unusually sloughing nature of the strata, 
sheet piles, had to be used in the construction of cut 
and cover section much more extenSively than was 
envisaged in 1976. 

(b) It was also discovered that sheet piles were bending 
due to excessive side pressures and hence more number 
of struts at closer spacing had to be provided. 

2. Tunnel: 
(a) After the explosion of 1975, a High Power Organisa-

tional Committee was appointed by the Government of 
India to recommend the methods of construction as also 
the agencies for the balance work of tunnelling. The 
report of this Committee was not available at the time 
of preparation of draft estimate of 1976. 

Based on the recommendations of this Committee on the 
methods for tunnelling in difficult and unusual strata, 
the tunnelling in two major reaches was to be done 
using sophisticated equipment much of which required 
to be imported. Greater provision had to be made for 
supporting lining and grouting in all reaches. The reach 
Of about 3 Kms. between faces 4 and 5 was decided to be 
done departmentally and decision on faces 0 & 1 is yet 
to be taken. The remaining reaches were retained with 
the contractor with enhanced rates, recommended by 
the Committee. 

(b) Due to presence of methane gas, all equipments to be 
used in tunnel have to be flameproof. The 1978 estimate 
was based on more realistic cost data as had become 
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available by that time for that equipment. Similarly,. 
special ventilation system required for gassy mines had 
also been finalised in more detail by the time 1978· 
estimate was framed. The new mechanised methods of 
construction recommended to be adopted also included 
new techniques for supporting the tunnel. 

(c) In renegotiating the contract earlier awarded to the 
contractor, they were left with only two reaches in the' 
tunnel for which their original rates were also revised 
upwards. Besides the additional effect of the increased 
rates, quantitatively also their contract value had in-
creased, the effect of which was taken into account in 
197'8 estimate. 

(d) In the reaches to be completed by the contractor it 
was agreed that the cost of certain specific additional 
safety measures was to be borne by the project. 

3. Switchyard: 

Provision in the 1976 estimate was actually inadequate and 
this provision had to be increased in 1978 estimate on a 
realistic basis. 

4. Geneal Points: 

(a) Provision for additional buildings and structures had 
to be made consequent on extra staff required for de-
partmental construction of the longest reach of the 
tunnel, along with necessary infra-structural facilities. 

(b) Escalations on the increased cost of new items or in-
creased quantities now provided for has also been a 
contributory reason as well as on account of the per-
~ n  provision for establishment." 

2.8. The Committee asked during evidence, the reasons for revis-
ing the estimates in 1974 and 1977. The Chairman, Central Electri-
city ~h  and ex-officio Additional Secretary stated: 

"I am making a comparison between the estimate of 1967 and' 
the estimate of 1972 which was sanctioned in 1974. The 
estimate of 1967 was meant for two generating units. 
This estimate which was approved in 1974 was meant 
for three units. So, there is a difference in the installed 
capacity. The cost has been practically doubled. We 
have collected statistical from the Manipur P.W.D. They 
have allowed double the rates for all the civil works. 
From Rs. 11 crores, there is a justification of the cost 

.~1 n~ up to about Rs ~  crores." 
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2.9. In reply to a question, the witness stated: 

"When . we invited quotations, we found that the rates were' 
practically 2 to 21 times of the project provision." 

2.10. The Committee enquired the annual increase prior to 1967 
and whether Government had visualised the increased rates in 1970. 
The Chairman, Central Electricity Authority stated: 

"Between 1962 and 1972 the increase is of the order of 12.5 
per cent, between 1962-67 the increase is hardly two or 
three percent, between 1 ~  the increase is of the order 
of 20 per cent." 

2.11. The Committee enquired whether the price increases were 
reflected in the estimates prepared by Government. The Chairman, 
Central Water Commission, replied: 

"Estimates are prepared on the basis of the prevailing prices 
at that time. Variation in the cost of material, if any, 
will be included whenever revision takes place." 

2.12. The Committee desired to have a detailed note indicating 
the reasons for the escalation in the cost of the project from time 
to time. The Ministry of Energy have furnished the requisite note, 
which is reproduced at Appendix I. 

2.13. At the instance of the Committee the Ministry have furnish-
ed the following statement showing the expenditure incurred upto 
30 June, 1978 amounting to Rs. 4704.22 1akhs: 

I. Direction & n ~ n • 

2. h n~  & Equipment 

3. Ithai Barrage 

4. Water Conductor System 

5. Power House 

6. Tail Race Channel • 

" Building & Communication 

8, Ancillary Worlu , 

9. Generating Plant & Machinery 
10. Transmission and other works 

II. Stores. 

TOTAL: 

(R1JFtt"· 
in I"H", 

I  I ,. 15 

44°' 41: 

f,:,j'V: • 

2391' J3 

2°9'24 

277' 43 

81' i:i 

685.49 
~  

355' ,){j 

.The figures of expenditure up to 8177 against two heads as accept-
ed by the Ministry to Audit vide D.O. No. FAILPIReviewIAGCW&Mj 
77 dt. 4-1-78 were Rs. 101.99 lakhs and Rs. 224.08 lakhs respectively. 
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2.14. The Committee desired to know how much the supply of 
'electricity would cost to the consumer. The Chairman, CenttraJ. El"ec-
tricity Authority, stated during evidence:-

"The entire net cost .... would be Rs. 73 crores. This will pro-
duce 450 million kw of energy. The cost of electricity is 
going to be about 16 paise per unit." 

2.15. The Committee note that the original project estimate in 
1967 was of the order of Rs. 10.90 crores. It was revised to Ks. 32.94 
crores in 1974 and to Ks. 80.63 crores in 1977. Since the cost escala-
tion in the second revised estimates of ;1.977 liWas .about 150 per cent 
of the estimate of 1974, the Committee have-a fee!ing that the first 

l'evised estimate was deliberately kept within limits to secure its 
approvaL In any case, they would like to stress Jthat the estimates 
of the projects involving huge oUitgO from the ~ h  should be 
prepared realistically so that Government may have a clear picture 
'ilf . the financial commitments involved therein. 

2.16. The Committee have been informed that the second revised 
estimate prepared in 1977 and cleared by the Central Electricity 
AuthoritylCentral Water Commission in May 1978 is IStill under 
examination :and consideraltion of Government for according appro-
val. lAs about two years have elapsed since the estimate was revised 
and also in view of the fact that expenditure had already exceeded 
Rs.. 47 crores by 30lJune, 1978, it is imperative that 'the revised admi-
nistrative approval and expenditure sanction should be accorded 
without any further delay. 



CHAPTER III 

TUNNEL AND SURGE SHAFT 

~  Paragraph 

3.1. Progress of work upto October, 1977-Tunnel-Of the total 
length of 6,777 metres as per designs, tunnel yhad been driven 
in 2,496 metres. The slow progress was attributed by the pre-

I jec,t authorities mainly to poor geological conditions and emer-
gence of methane gas. There were two explosions due to ignition 
'Of methane gas in face 5 Of the tunnel on 25th January, 1975 which 
caused a major set-back to the progress of the work. Of the tunnel-
ling yet to be done, the most difficult remaining gaps were stated to 
be between faces 4 and 5 (2,955 metres) and faces 0 and 1 (692 
metres) . 

3.2. Award of contract-Tender notices were sent (September 
1970) by the Chief Engineer to six leading contractors in the coun-
try. Against a provision of Rs. 145.55 lakhs in the sanctioned pro-
ject estimate of 1967, the notice inviting tenders indicated an esti-
mated cost of Rs. 380.00 lakhs. Out of 6 firms to which tender en-
quiries were sent, two firms responded. The tenders were evaluated 
(December 1970) by the Chief Engineer after taking into account the 
special conditions stipulated by the tenderers, as indicated below: 

As tendered As evaluated 

·Firm 'P' 

··Firm 'H' 

Rs. 537.06 lakhs 

Rs. 642.95 lakhs 

Rs' 671.98 lakhs 

Rs. 739:16 lakhs 

The tender sub-committee arranged (February 1971) to have some 
of the special conditions stipulated by the tenderers scrutinised by 
the concerned Directorates of the Central Water and Power Commis-
. sion. The sub-committee also obtained from the tenderers details of 
the assumptions made regarding the use of departmental machinery 
in order to arrive at ~n equitable assessment of the terms offered. 
Based on the information obtained, the sub-committee arrived 
(February 1971) at a revised evaluation of the offers as indicated 

'below: 

·Firm 'P' 

··Firm 'H' 

Rs. 571.05 lakhs 

Rs. 697.11 lakhs 

--------.---
__ . ___ .. _6 ___ - ___ _ 

·MfS Patel Eng.Co. Std. Bombay 
"MIS HindU5tan Conctruction Co_ Bomray. 

21 
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On the basis of this reassessment, the tender committee recom-
mended award of the work to 'P'. 

3.3. In his fi·rst evaluation report, the Chief Engineer had obserVfild' 
(December 1970) that an attempt should be made to negotiate with 
firm 'H' to bring down its tendered cost as near as possible to that of 
firm 'P' in view of the reputation of the former in tunnel work. He· 
had also mentioned that in a difficult and remote area like Manipur 
the work would not be completed to schedule except by a highly 
experienced and specialised firm like 'H'. No negotiations appear to· 
have been attempted and the work was awarded to firm 'P' in August 
1971 after its tender valued at Rs. 571.05 lakhs had been accepted by 
the Ministry of Irrigation and Power in March, 1971. No formal 
agreement could, however, be signed (until August 1977) due to non-
finalisation of the special terms and conditions that had been proposed 
by the tenderer. 

3.4. In the technical specifications attached to the notice inviting 
tenders, it had been stated: "the nature and character of materials 
to be met with in the underground excavations is indicated in the 
drawings. The Government does not, however, take any responsibility 
for any variations that may be detected in actual excavation ..... . 
Reports of the geolog,ists and core samples can be seen in the office· 
of the Engineer-in-charge." 

Geological4nvestigations of the tunnel area were conducted by 
the GSI in 1957-60 and again in 1966-67. During these investigations, 
six holes were drilled near the inlet portal of the tunnel and the surge' 
shaft site near the outlet end of the tunnel leaving the rest of the 
alignment unexplored. Nevertheless, the geological reports stated 
that rock conditions for tunnelling were not likely to be ideal and 
that, in fact, these would be quite poor both at the inlet and outlet 
ends. It was specially stated that "tunnelling will be h ~s 

involving heavy overbreaks in weak zones". It was also suggested 
that a few more holes should be drilled in this area before tunnelling 
was undertaken, which, however, was not done. The report of 
investigation (conducted in 1966-67) stated: "None of the dTill holes 
have been pressure tested. It is considered that this vital information 
has already been lost which could have been of immense value to 
the designer and also to the geologist in interpreting the geo-technical 
problems involved in tunnelling through soft, weathered and struc-
turally disturbed sedimentaries. It is felt that very little efforts and 
attention have been given by the project authorities in spite of 
repeated written and verbal advice." No more holes were drilled 
and the holes already drilled were also not pressuTe s ~ In a 
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note (prepared by the GSI) appended to the additional special condi-
tions of the contract with 'P', it was stated that "The construction of 
tbe project was taken up in 1970 without any further investigations." 

3.5. Methane gas was noticed for the first time in face 5 of the 
·twmel in December 1972. The contractor was then advised to take 
necessary precautionary measures tOo avoid any accident. In July 
1974, two workers received burn injuries as a result of inflammable 
gas. After this accident, the project authorities consulted the 
Director. General of Mines Safety with a view to taking appropriate 
precautionary measures. The Director of Mines Safety, :Eastern 
Zone, who visited the project site on 24th Aug,ust 1974 to investigate 
into the occurrence of inflamable gas, recommended certain precau-
tionary measures, namely, adequate and proper ventilation, check 

. nf methane gas with a methanometer, etc. The measures were 
stated (June 1977) to have been adopted. 

3.6. Nevertheless, two major explosions took place on the 25th 
.January 1975 inside the tunnel due to ignition of methane gas, causing 
the death of sixteen persons. The matter was reported on the 27th 
January 1975 to Government who set up a Committee headed by a 
Member of the Central Water Commission on 25th February 1975 to 
investigate into and ascertain the causes of the explosions. The 
Committee, in its report of 21st April, 1975, reported that the officers 
of the firm employed for the construction work did not seem to 
possess adequate experience in dealing with situations such as 
methane gas emissions and for taking timely preventive and safety 
meaures. Due to their lack of awareness of safety considerations, 
these officers laid themselves and the workers employed by the firm 
-open to serious danger. These lapses on the part of firm 'P' were 
conveyed to it by the Central Hydro-Electric Brojects Control Board 
on 3rd September 1975. 

3.7. As mentioned in sub-paragraph 7.1 above, no formal agree-
ment could be signed with the contractor and negotiations for finalis-
ing special terms and conditions continued. As the firm was not 
agreeable to sign the ag'reement, further payments to it were stopped 
by the Chief Engineer on 23rd July 1975. In its letter dated 4th 
August 1975, the firm stated: "We do not have any experience in 
tunnelling having such explosive gaseous conditions.. . .. nor do we 
have trained and qualified personnel or suitable and necessary equip· 
ments to do such work .... it will not be possible for us to execute 
the tunnel under such dangerous and highly hazaf'dous conditions, 
never envisaged by anyone". At a meeting held on the 28th August 
1975 in the office of the Ce:ltral Hydro-Electric Projects Control 
Board, the contractor firm expressed the view that due to existence 
()f gas and soft rock, it was necessary to modify the contract after 
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technical details of the execution of the tunnel were worked out. It 
was pointed out to the firm by the Chief Engineer that the only new 
problem was the presence of gas and that the other problems of 
tunnelling in soft and squeezing rock were normally met with in 
boring a tunnel. The firm was, therefore, requested to indicate 
whether it required any assistance from the department for complet-
ing the tunnel on schedule. In its letter dated 3rd September 1975, 
the firm suggested appointment of a technical committee to advise 
it on tunnelling methods and equipments. This suggestion was 
recommended by the Chief Engineer to the Central Hydro-Electric 
Projects Control Board. 

3.S. Appointment of committee of experts-A Committee oOf 
technical experts headed by the Chairman, CWC was appointed by 
Government in November 1975. It visitted the project in December 
1975 and in its report submitted on 24th December 1975 observed: 
"Tunnel is the critical-item for completion and commissioning of the 

-project. About 70 per cent of the tunnel yet remains to be excavated 
.... The response of the strata to tunnelling has been poorer than 
antiCipated originally ......... " 

The Committee recommended both technical and administrative 
measures to OVeTcome the difficult situation in tunnel boring. The 
former included basic changes in excavation methods for the various 
faces, etc.; the latter included immediate procurement of flame-proof 
equi'pments for all faces of the tunnel. To meet the existing situa-
tion and to ensure speedy progress of work, the Committee suggested 
that the staff on the civil side should be substantially reinforced. 

The project authorities stated (May 1977) that the various recom-
mendations/suggestions made by the committee "to overcome the 
difficulties in boring the tunnel under adverse geological and baseous 
conditions" were being implemented. 

3.9. Appointment of Austrian expert-In early 1976, Government 
appointed an Austrian expert to advise on the tunnelling problems 
faced by the project. In his report (26th November 1976), the expert 
expressed the view that important rules and basic principles of 
tunnelli'ng had not been followed by the contractor carefully enough 
in all faces except some singular fault zones. He suggested addi-
tional measures such as chemical grouting, long sheetpile forepoling, 
etc. to be adopted for tunnelling in face I where soil was highly 
plastic. He also suggested that the tunnel shape should be changed-
to a modified horse-shoe circular shape from the existing horse-shoe 
shape with vartical walls. Further, according to him, the steel 
support as executed did not provide an effective support. He-
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stressed the need for well trained crew at each work face of the 
tunnel. He also recommended the purchase of two cutters (AM 50) 
of Alpine and shotcreting equipment. 

The project authoriti'es stated (May 1977) that the measures 
recommended by the expert were being experimented with and that 
a final decision as to their implementation would be taken after 
seeIng the re9Ults of the experiments. 

a.10. Modified contract-Following the reports of the committee 
of technical experts (December 1975) and the Austrian expert 
(No vember 1976), the contractual problems remained under discus-
sion{negotiation with firm 'P'. Finally a modified contract was signed 
by 1he contractor on 11th August, 1977. According to this contract, 
firm 'P' would not execute the balance work (about 3.60 kilometres) 
bet VI een faceg 4 and 5 and faces 0 and 1. The tunnel work to be 
done by the firm would now be about 3.15 kilometres (45 per cent 
of the total work). Rates for work done ~  31st January 1975 
were also revised and the value of the modified contract was worked 
out at Rs. 639.78 lakhs (for 45 per cent of the total work) as against 
the tendered value of Rs. 571.05 lakhs for the entire work. The 
balance work in faces 4-5 and 0-1 which is stated to be more difficult 
is plDposed to be done departmentally. 

3.11. Rupees 445.42 lakhs, being the value of the work done, were 
paid to the contractor upto October 1977. Besides, in terms of the 
special conditions of the contract, an ad hoc advance of Rs. 35 lakhs 
bearing interest at 6 per cent per annum and a further interest free 
advance of Rs. 91.01 lakhs, representing cent per cent cost of import-
ed and indigenous equipment and spares brought to site by the 
contractor and value of tools, plant and machinery purchased from 
Government at issue price, had also been paid. 

As per the terms of the contract,  recovery of these advances was 
not to be made till the value of the work done reached twenty per 
cent of the total value of the contract. Thereafter, recovery was 
to be made from monthly account bills in the same proportion as 
the value of the bills bore to ~ h  per cent of the value of the 
contract. 

Of the ad hoc advance of Rs. 35: lakhs (paid on 27th August 1971), 
Rs. 17.09 lakhs became due for recovery till April, 1976, against 
which Rs. 15 lakhs had been recovered till December, 1976. As 
in October, 1977, Rs. 13.53 lakhs (excluding interest) were out-
standing. Out of the advance of Rs. 91.01 lakhs paid during 1971-'1Z' 
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"'to 1 ~  against machinery etc., Rs. 48.94 lakhs were outstanding 
,(October 1977). 

3.12. Timber supports in tunnel lining-The contractor's quoted 
rate of Rs. 130 per cubic metre for excavation of tunnel was inclu-
:sive of temporary steelltimber supports, wherever necessary, as per 
schedule of items of work attached to the notice inviting tenders 
draft agreement. A special clause had been added to the contract 
to the effect that the cost of temporary timber supports upto 300 
cubic metres would be borne by the contractor firm and in case it 
was rt!quired to place temporary timber supports of more than 300 
cubic metres, the additional quantity would be paid for at the rate 
·of Rs. 750 per cubic metre. 

Timber was not used by the contractor for temporary supports. 
Permanent timber supports and laggings were provided and for 
851 cubic metres so provided payment was made at the rate of Rs. 
'750 per cubic metre i.e. Rs. 6.38 lakhs in all upto December 1976. 
Similarly, Rs. 0.22 lakh were paid for 30 cubic metres of permanent 
timber supports and laggings in rectification work. This was despite 
the fact that there was no provision for permanent timber supports 
and laggings in the technical specifications; these now lie embedded 
in the concrete tunnel lining. 

In terms of the special conditions of the contract relating to 
permanent supports, the contractor could use reinforced precast 
'concrete laggings. However, the contractor was allowed to use tim-
ber laggings to support the rocks between the steel ribs instead of 
reinfor:ced pre-cast concrete laggings. The rate for reinforced pre-
cast concrete laggings was Rs. 400 per cubic metre (as against Rs. 
'750 for timber 9Upport). Had reinforced precast concrete laggings 
been used, the cost (for 831 cubic metres) would have been Rs. 3.52 
iakhs as against Rs. 6.60 lakhs paid for timber laggings. The project 
authorities stated in this connection (December 1976): 

" .......... it has not been possible to remove Ithe timber lag-
gings as much of the loosened rocks has fallen over the 
laggin'gs from the unsupported rock above. The per-
manent concrete lining has been placed against the timber 
and there may be hollow spaces behind the timber lag-
gings. These spaces may have Ito be filled with concrete 
or cement 'grout. The timber will thus remain embed-
ded. This matter needs thorough investigation and 
technical examination. It has been referred to the Cen-
tral Walter Commission. The use of timber laggings has 
been stopped (August 1975) and re-inforced pre-cast 
concrete laggings are being used." 
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Government stated (January 1978) that timber laggings had been 

:reportedly used to span the ribs behind the steel supports. It was 
also stated that the use of timber laggings in this case was not pro-
hibited and had to be adopted in certain cases depending on the 
;type of rock strata. 

3.13. Increase in cost of tunnel and surge shoft-The increase in 
-the estimated cost of the tunnel from Rs. 677.55 lakhs in the first 
.revised estimate to Rs. 1,475.60 lakhs in the second revised estimate 
was attributed mainly to, besides escalation in cost of labour and 
.material (Rs. 311.70 lakhs), the following:-

(1) Boring in tunnel-The quantity increased from 1.29 lakhs 
CUbic metres to 1.52 lakhs cubic metres due mainly to ex-
tension of the tunnel by 562 metres beyond the intake 
shaft and excessive over breaks due to soft rock encounter-
ed. Further, due to presence of mathane gas, the method 
of work in the tunnel had to be changed and flame proof 
equipment and additional ventilation etc. had to be pro-
vided. As a result, the cost of boring increased by 
Rs. 34.02 lakhs. 

(ti) Permanent steel supports-Originally, provision had been 
made for permanent steel support only at shear zones 
where crushed rock was anticipated. In the second re-
vised estimate, provision was made for steel support 
throughout the length of the tunnel in view of unstable 
soil strata encountered. The quantity, therefore, increased 
vided. As a result, the cost of boring increased by 
Rs. 34.02 lakhs. 

(iii) Plain and reinforced cement cOijcrete (RRC) -Because of 
unstable soil conditions, reinforced cement concrete had 
to be provided throughout the length of the tunnel. Thick-
ness of plain and RCC lining had also to be increased from 
450 mm to 625 mm. As a result, the total quantity of 
plain and RCC li'ning increased from 44,710 to 81.935 cubic 
metres and the cost by Rs. 175.40 lakhs. 

(iv) Steel reinforcement-The quantity of steel increased from 
180 tonnes to 3,542 tonnes because RCC lining had to be 
provided throughout the length of the tunnel. The increase 
in cost on this account was Rs. 67.70 lakhs. 

(v) Grouting-Increased grouting became necessary because 
of flowing ground strata and weak rock met in tunnelling. 
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The quantity of cement increased from 17,000 bags tOt 
1,40,000 bags and the cost by Rs. 79.68 lakhs. 

(vi) Saving-There was a saving of Rs. 122.84 lakhs due tOI 
considerable reduction in the quantities of excavation as 
it was decided that the tunnel face at the upstream enci 
would be started from the gate shaft instead of throu'gh 
open excavation. 

[Paragraph 11 (3.0 and 7.0-7.11) of the Advance Report of the-
(!omptroller and Auditor General of India for the year 1976-77, Union 

Government (Civil).} 

3.14. At the instance of the Committee the Ministry of Energy 
have furnished the following note stating the latest revised estimate 
for the tunnel and surge shaH:-

"In the latest Revised Project Estimate 1977 (submitted to· 
Government and awaiting approval), a provlSlon of 
Rs. 1959.05 lacs has been made for the Tunnel and Surge' 
Shaft. 

The factors responsible for increase in the cost of works were 
(i) increase in quantities of tunnel boring due to extensio11' 
of tunnel by 692 m beyond the Intake (ii) increase in 
quantities of excavation, concreting, steel supports, steel 
reinforcement due to poor geolOgical conditions (iii) en-' 
hanced rates agreed to by Govt. for works of Mis. Patel 
Engg. Co. for unusual conditions of poor 'geology and' 
methane gas which were not stipulated in their tender' 
(iv) switch over to mechanised operation ana (v) escala-
tion in cost of materials, labour, etc. The increase can be-
broadly classified as under:-

Amount illl 
lakh •. 

(i) Increase in cost of n~ n due to change in the method of eonstru-
etion, changes of agencies, higher rates paid for works in gauey tunnel, 
estimates based on present day eosu, new items of work, revised quantities 
ete. 812' I' 

(ii) Inerease due to extra items,involved in Mis. Patel Enn. Co.'. worb. 103' 6r 

(iii) Increue due to rise in price index in MI., Patel Enn, Co,'s worb, 318'3.f-

(lv) Inerease due to W/C Eslt, an.:! eontigeney as per cent of work. 47' 400 

I 1OI81' 5>1 
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Progress of Work 

3.15. The Ministry of Energy have furnished the following note 
stating the progress made up to 30 June, 1978 in regard to the'tunnel-
ling work:-

'TUNNEL: Of the total length of 6778 metres the tunnel has 
been driven for a length 3055 m upto 3(Jth June, 1978. 
Reach wise progress is given below:-

(a) Reach between Face 0 & I - .---_._--_._--- ------ . ----
Item Total 

----_._--- -. ----.---.----
Boring 6g2m Ilg.8m 

----- - .---. ---------

Completed Balance 
upto 
30 -6'78 

572'2 m 

The reach is scheduled to be completed by 31-12-1981. 

(b) Reach between Face 2.1& 3 

Item Total Completed up to 30-6-78 Balance 
--------.. __ . __ . __ .. _ •. _--------_. ---

Boring 720.93 m (681.10 m) 39.83 m 

Note: The work has been completed on 13-7-1978. 

The reach is expected to be completed in every respect by 31-3-1980. 

(c) Reach between Face 4 & 5 
---_._----
Item Total Completed upto 30-6-78 

Boring 3848.54 m 1094 m 

This reach is expected to be completed by 31-3-1982. 

(d) Reach between Face 6 & 7 

Balance 

2754.54 m 

--------- -----_._-
Item Total Completed upto 30-6-18 Balance 

. --_. ------
Boring 1244.17 m 1160.36 m. 83.81 m 

In this reach, boring is expected to be completed by August, 1978 
whereas lining and grouting is expected to be completed by 
31-3-1980. Hence the reach will be ready by March, 1980." 
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Geological Investigation 

3.16. The Committee enquired during evidence, whether proper 
geological investigations of the region before the start of the project 
were conducted by Government. The Chainnan, Central Eieamcity 
AuthOrity, stated:-

'We had the geological investigations available with us, but 
those investigations were not considered to be sufficient. 
At that time, our experience in the Himalayan geo-tech-
nology was very much limited." 

3.17. Asked whether the poor geological conditions in the tunnel 
were indicalted during geological investigations. The Ministry of 
Energy have stated:-

"During the 'geological investigations on which the original 
estimate was based, the incompetent shales and slaty 
shales found at the inlet of the tunnel was expected to 
induce caving, overbreak and roof collapse. Better tlln';' 
nelling conditions were expected to be found in the cen-
tral part because of the presence of harder sandstone 
bands with low clip'S. A1t the outlet and, the limited cover 
of overburden and preponderance of shaly rocks waS 
expected to produce conditions similar to -that at the in-
let portal. Fault zones, shears and open joints a10ng the 
tunnel line would present zones of overbeak and of crush-
ed rock resulting in some seepage of water. Water seep-
age was expected only along the contact of the shales and 
sandstones. 

However, the extent of squeezing of rock towards the tunnel 
and heavy pressures exerted by the rock could not be 
foreseen during the initial geological investigations. The 
major set black to the project was due to presence of 
methane gas which was not indicated during earlier il1-
vestigations. It may be mentioned that at that time 
the experience of tunnelling problems in the Himalayal1 
region (which is now seen to compare with some of the 
worst tunnelling conditions anywhere) was very limited, 
so that the magnitude of the problems in this region could 
not be foreseen before execution was n ~.  

3.1S. In reply to a question, the Chairman, Central Water Com;;. 
mission stated that it would take 4-5 years for conducting detailed 
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investigations. The Committee asked whether such an investigation 
was made in respect of Loktak Project. The witness stated:-

"It w.as not taken up continuously. There was no decision 
whether to go ahead with the investigation. to prepare 
the project report." 

3.19. Enquired, whether the project report was approved without 
making proper investigations, the Chairman, CentrAl Water Com-
mission 15tated:-

"The geological investigations were undertaken by the Geolo-
gical Survey of India with particular reference to the 
tunnel and the location of the power station, penstocks, 
etc. and they gave data fOr the design. Their investiga-
tions mainly confine to drilling a few holes-.-about three 
holes at the intake and three holes at the exit end of the 
tunnel and ,a few holes on the penstock slopes. With that 
data only, the Project was designed. Manipur Govern-
ment prepared the project Report. Then this project was 
sent to the Central Water and Power Commission and the 
Planning Commission to get this cleared technically. This 
technical examination was undertaken in the Central 
Wflter and Power Commission. After going through the 
various aspects of the project this was cleared ultimately 
in February 1970. During the course of the examination 
some modifications were suggested and these modifications 
were done." 

3.20. In reply to a query, the witness stated:-

'''I'he investigations 1b.at were conducted in this particular 
project were limited in nature. This is not, I should say. 
adequate for making a finn design. Always it is so, not 
only in our country but in many countries. It is a ques-
tion of compromise between the extent of investigation 
and the formulation of a firm design for the project." 

3.21. In reply to another question, the Chairman, Central Water 
~ n  stated: 

"Serious repercussions are there on the cost and there are 
heavy cost over-runs. Time over-runs are als:> there. We 
are completely at a loss to realise that these projects are 
dragging on. particularly, some of the projects are dragg-
ing on for a number of years. This has been agitating the 
Government and, therefore, the Governmenf set Up' a 
Committee in 1970 to look into this particular s ~ . Later 
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on the Ministry of Emergy set up another Committee. The 
fir'st Conunittee looked it from the point of view of the 
time over-run and cost over-run and the various reasons 
why this is happening all over the country. Then one of 
the main points was inadequancy of the investigations 
which was high-lighted by the First Committee. Recently, 
the Ministry of Energy set up ,a Committee to look into 
the present methods of investigations of the projects." 

3.22. The Committee desired that a note might be furnished stating 
the genesis of these committees, the recommendations made by them 
and the action taken by Government thereon. The Ministry of 
Energy have furnished the following note·:-

"The geneSis of the two committees, the first, in 1970 imd the 
other recently in 1978, the recommendations made by 
these committees and action taken by the Government 
thereon are at Appendix II." 

3.23. Indicating the laction taken by Government on the recom-
mendations made by Naegamwala Committee set up in 1970, the 
Ministry have stated* as follows:-

"The most important recommendation of the Committee was 
that guidelines laid down by CW&PC for investigations to 
be carried out before preparations of the project reports 
and estimates for approval of the planning Commission 
should be strictly followed for preparing the reports and 
estimates of all major irrigation and multipurpose projects 
in the country. 'As a result of the above, rec'Jmmenda-
tions, to enable investigations work to be carried out along 
the right lines and for preparation of realistic cost estimate, 
the Centr,al Water Commission had circulated in August, 

1 1975 and July, 1976 respectively two booklets' "Guidelines 
for investigation of Major Irrigation and Hydro Electric 
Projects" and "Broad guidelines for preparation of project 
estimates for major' irrigation and multipurpose projects" 
to the various state Governments/State Electricity Boards. 
The former booklet contains the guidelines laying down 
the minimum investigations necessary for major irrigation 
and hydro-electric projects keeping in view the instructions 
issued from time to time by the Planning Commission on 
the formulation of new projects. The booklet on "Guide-
lines for preparation of estimates" furnishes items of the 
estimates together with s ~ s ns on the method of 

-Not vetted in Audit. 
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.preparation of detailed and realistic project estimates. 
.Adherence to these guidelines would go a long way in 
carrying out systemati:.: investigations of projects and pre-
p,aration of a detailed project report with realistic estimates' 
of cost. The Indian Standards Institution has also finalis-
ed a number of standards and guidelines for carrying out 
investigation of projects and preparation of detailed pro-
ject report. These deal with a number of subjects such as-

. (,a) The details of investigations to be carried out. 
(b) The details of topographical survey. 

(c) Geologi2al survey. 
(d) Material survey. 

(e) Organisational set up for carrying out investigation. 

(f) Methodology for preparation of the project report etc . 
. In July, 1976 the Conference of the Chairman, State Electricity 

Boards while conSidering the report noted that there was 
no uniformity of approach in the investigation of projects 
and preparation of project reports and recommended that 
a Committee bet set up to make a detailed examination 
of the procedures for investigating and implementing 
multipurpose and hydro-electric projects and, inter alia, 
make recommendations to reduce the cost and time over-
runs. Accordingly, the Ministry of. Energy (Deptt. of 
Power) set up the Y. K. Murthy Committee in September 
1976 to further study and to make recommendations in 
this regard. The Committee's recommendations, which 
were submitted in June, 1978 are being examined." 

3.24. Asked how far the suggestions made by these committees 
"have helped the Loktak Hydro-Electric Project authorities to fore-
stall the problems now being faced by them, the Ministry of Energy 

'have stated·:-
"The suggestions made by the First Committee of 1970 are 

constantly before all project authorities in charge of exe-
cution of projects and are being implemented to the extent 
that they are relevant and applicable. However, it would 
be difficult to make a. quantitative assessment as to the ex-
tent to which the suggestions of the Committee have 
helped Loktak project to get over the difficulties faced 
by them. They certainly helped in a qualitative way 
in improving the pace of execution of the project." 

---- ---.--- .--. ------------
-Not vetted in AuCiit. 



3.25. The Committee enquired whether Government was satisfied. 
with the type of geological investigations done in the country. The 
Chairman, Central Water Commission, said:-

"The investigations tha.t are being done not only in Loktak 
but in other parts of the country also are definitely sub-
standard in our country. That is why we are getting into 
problems of cost over-runs and time over-tuns in our pro-

s~ The other point is that the persons who are put aD. 
the investigations are those who are not wanted in the 
department." 

3.26. In reply to a question, the witness elaborated the pOSition 
thus:-

"As I s3.id, these projects are prepared by ~  respective State· 
Governments and they utilise the expertise available in 
those States. In respect of Central Projects the expertise 
available in the ewc is utilised. But whenever we come 
across certain lacuna in the preparation of p.rojects by the 
States we try to advise them. Cost over-tun and time 
over-run factors have been responsible for the delayed 
execution of the projects. In the light of the lesson which 
we learn in the Central Government, we issue definite 
instructions to the Stlltes, we issue guidelines to them so 
that projects are prepared with fairly adequate investiga-
tion and proper project estimate of costs is made. In the 
light of new developments we do change the guidelines 
from time to time. Much depends upon the 'perfectness 
of a project' if I may say so, which in turn depends upon 
the expertise and competence of the people or personnel 
employed on the job. These river valley projects are 
located in remote preas in the country. Various difficul-
ties are faced by the people concerned while conducting 
investigations properly and in time. There are also limi-
tations of funds. Invariably much difficulty is faced in 
getting funds at the stage of investigDtions of a project. 
Because of these difficulties, the projects by and large are 
not very satisfactory; but they go on improving as they 
come into contact with the Central Government and the 
organisations like the Central Water Commission. From 
time to time the Ministers who are in charge of Irrigation 
and Power have .also addressed letters to the State Gov-
ernments to see that at the initial stages of the invest!-
gati()'n or formulation of the project, the available experts 
of the Central Water Commission could be assodated, so 
that these difficulties do not crop up at the time of the 



llePUtiny of the projects. All efforts are being made by the' 
Centlial Government to reduce these difficulties and to 
limit the. increase in the cost of the project." 

3.27. The Committee asked whether the officials who conducted 
faulty investigations were held responsible for it. The Chairman. 
Central Electricity Authority stated:-

"All these projects are located in very difficult areas. So, th. 
people are very much reluctant to go and work on these 
sites. I frankly admit that the people who are posted in 
investigation organisations are the people who are to be 
punished. It is not a rewarding post. It is a punishment 
post. The V. K. Murthy Committee has recommended very 
specifically that first of all those people who are s ns ~ 

ble for carrying out investigation must have proper gui-
dance from an expert body, which is missing at present. 
There is no expert body available today to say how and 
to what extent the investigation should be carried out. As 
regards attracting good and willing persons, the Com-
mittee has also recommended that officers should be posted 
at district Headquarters where facilities for education and 
medical treatment ate available. The officers are to stay 
at the project site during the field working season. It is 
not being done, at present. For the period' when the 
officers stay at the project site, adequate compensation for 
payment of the normal DA and incentives in form of spe-
cial pay should be granted to all the officers. The officers 
should have the preference for allotment of Government 
quarters at the headquarters. Once these facilities and 
tools are given and we are able to attract competent per-
sons, they will certainly become accountable to the type 
of investigations they ha.ve carried out." 

3.28. In Il'eply to a query, the witness said:-

"We are not suffering so much for faulty investigation as due 
to inadequacy of the investigation. That is why our sug-
gestion is that there should be an expert body to tell them 
that these are the further investigations to be carried out; 
this is the area where they have got to concentrate more." 

3.29. The Committee enquired whether Government had considered 
the question of deputing officers from Centre for conducting investi-
gations in order to find out that the investigations done by the States 
were satisfactory. The Chairman, Central Water Commission rep-
lied:-

"This is a very important aspect and we have been in touch 
with the State Governments in this respect. After all. the 
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.State Governments are to do the work of investigation. 
They do prepare project reports. As 1 submitted a few 
minutes back, we had written letters at the Union Minister 
~  to the Minister's of the States asking them to asso-
<:late CWC even at the initial stage of the investigation 
so that CWC's expertise also comes into the picture. What-
ever expertise is. availa,ble in the centre is also made 
available to the States at the initial stage itself. But there 
is a little reluctance on the part of the States. They also 
have got a certain amount of expertise; they feel that they 
would be a.ble to do it. In this respect there is a good 
understanding between the States and the Centre. Even 
after the project report is prepared we have a discussion 
with them and see that things are done properly. The 
only difficulty is that we cannot thrust ourselves on the 
States. We are doing our best to see that investigations 
are done properly." 

3.30. Referring to the l'eport of the Geological Survey of India, 
the Committee enquired why more holes were not drilled. The 
,'Director Generill, Geological Survey of India, stated:-

"In a set-up like the one prevailing in that part of the terrain 
with heavily broken rocks and shales, the drilling that 
they did earlier had given rise to hardly 10 to 20 per C"ebt 
core recovery. With that condition, generally one would 
rely upon the assistance that one could get indirectly from 
the study of the out-crops on the surface. The question 
is whether the additional three holes which have been 
completed subsequently in 1971 but not at the time the 
report was submitted could have given information that 
could have materially changed the picture in regard to 
the feasibility of the project. My own assessment is, in 
the area where the three holes were recommended, they 
had certain difficulties in fixing the boundary of certain for-
mations. To get a clear piCture of that, they had asked for 
these holes. Normally when we are dealing with dam 
foundations. they are very strict that this should be done 
because it is fundamental for evaluation of competence of 
the foundation and what you have to do to strengthen 
them. But in the case of tunnels the information you get 
from the tests is relevant to the stage when you have to 
render the rocks round the tunnel lining strongly grouting 
and not for the stage where you decide in what direction I 
have to drive in o'r what supporting measures t have to 
. provide. The information given by ihe test relates to • 
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later stage of project development and not to the immediate 
stage." 

.3.31. In reply to a question, the witness stated:-

"If you see the recommendation it says, "it will be quite poor 
both at the inlet and outlet ends, but in the middle of the 
hill ranges, it is expected to improve. From 'very poor' 
it may improve to 'poor'. If somebody has taken the state-
ment to mean that in the middle it will be very good that 
was not a correct reading of the geological report." 

3.32 In a note furnished to the Committee, the Ministry of Energy 
:have explained the position thus: 

"The practice for investigation of tunnels with high over-
burden of the order of 300 metres as in this tunnel is to 
drill holes near the portals at the inlet and outlet and 
depend largely on surface geologic-al studies for' the 
middle reaches, This is also the recommendation of the 
Geological Survey of India for the Loktak Tunnel as 
given by Shri B. Ramachandran in his report of December, 
1966. The Loktak tunnel was, therefore, taken up for 
construction after drilling holes neal' the inlet and outlet 
as recommended by the geologist and as per the usual 
practice. 

Regarding pressure testing, this could not be carried out by the 
investigating authorities. This information concerns the 
permeability of the rock, which has a direct impact only 
on the requirements of drainage of the tunnel. The avail· 
able ~  was considered adequate to call for tenders. 

Before taking up the project, the investigations conducted 
were reviewed during an inspection of the project by the 
then Union Minister of Irrigation and Power along with 
the officials of the Central Water & Power Commission. 
Geological Survey of India and Manipur Public Works 
Department in February, 1970 and it was considered that 
the data was adequate for the purpose of calling of ten-
ders for the tunnel." 

11 ward of Cdntract 

3.33. Provision in the project estimate for tunnel and surge draft 
was Rs. 145.55 lakhs, the amount indicated in the tender was 
Rs. 380.00 lakhs and the work was awar"ded to MIs. Patel Engg. Co. 
·Ltd., Bombay for 'RB.571.05 lakhs. The Committee desired to know 
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the reasons for h s~ wide variations. In a note, the Ministry ot-
Energy, have stated: -

"Provision in the project estimate for tunnel and surge shaft 
was based upon the details of works as envisaged in 1967 
when the project estima.te was approved and based upon 
the rreliminary designs.  Notices inviting tenders were 
issued in November, 1970 by which time tender drawings 
were prepared by Central Water Commission. Based on 
such tender drawings and detailed specifications prepared 
by Central Water Commission, both the quantities, items 
and the rates as were prevalent at that time, the estimates 
had undergone a change. The other major reason for the 
variations was the increase in cost of constI'Uction materials 
like cement,  steel and in labour costs. 

A study of the cost of living index and the market prices in 
Manipur area revealed that the rise in the cost of living 
index and prices in the period between 1966-1970 were 
nearly double. As for example, the approved wages per 
day for unskilled labourers rose from Rs. 2.50 in 1966 to 
Rs. 4.50 by the time the project was set up. Furthermore, 
the local Public Works Department Manipur had autho-
rised an increase in rates by 50 per cent to 70 per cent over 
the approved schedules of 1966 on which the project esti-
mates were based. Thus, the variations between the pro-
vision in the original estimate of 1967 and the tendered 
estimates of 1970 was accounted for both by increase in the 
quantities as well as escalation in cost. 

As regards the variation between the tendered estimate of 
as. 380 lakhs and the lowest tender accepted Rs. 571.05 
lakhs. it may be relevant to mention that tenders were 
received from two firms 'P' and 'R'. The tendered cost 
of 'P' was Rs. 537.06 lakhs while that of 'R' was Rs. 042.9 
lakhs. Their loaded tender cost after evaluation of special 
conditions stipulated by them worked out to Rs. 571.05 
lakhs and Rs. 697.11 lakhs respectively. It would thus 
be seen that both t,lte tenders were about 50 per cent to 
80 per cent higher than the tender estimate. The tender 
estimate given in the N.I.T. is a reference line. However, 
the tenderers quote rates according to their own assess-
ment based on their oWn costs, over-heads, raethods of 
tunnelling operations, the considerations of remoteness of 
'the project from the nearest rail head and distance from 
market and workshop facilities etc. The variations In 



assessment can be expected to be quite iarge in view oj 
the remoteness of the project site where works of such 
magnitude h4d not been undeltaken before. 

The tender for the above work was awarded based on the 
assessment of tenders made by the Tender Committee 
headed by the Chairman, Central Water & Power Com-
mission. Member (Hydro-electric), Member (Designs & 
Research) of Ce'ntral Water & Power Commission, repre-
sentative of Ministry of Finance, Chief Engineer, Loktak 
Project, F.A. & C.A.O. (Designate) and Secretary, Central 
Hydro-Electric Project Control Board were other mem-
bers of the Tender Committee. Member (P&P) Directors 
incharge of Rates & Costs, Dams Designs of Central Water 
& Power Commission were also associated with the deli-
berations of the Tender Committee." 

3.34. According to the audit paragraph, the Chief Engineer had 
-observed in Deeember, 1970 that an attempt should be made to nego-
tiate with Mis. Hindustan Construction Company, Bombay to bring 
down its tendered cost as near as possible to that of MIs. Patel 
Engineering Co Ltd., Bombay in view of the reputation of the for-
n ~  iil tunnel work. The Committee enqUired why negotiations 
. were not attempted with Mis. Hindustan Construction Co., Bombay 
when it was more experienced and specialised. The Chairman. 
Central Electricity Authority stated during evidence: 

"Patel Engineering Company are leading tunnel contractors 
and they are in this field since 1950; Hindustan Construc-
tion Co. came only in 1963-64 and had done work for about 
Rs. 7 crores, whereas Patel Engineering had completed 
works costing over roughly 15 crores. Hindustan Construc-
tion Co. are contractors for concrete dams and not tunnels. 
After taking all these factors into consideration, the 
tender Committee awarded the contract in favour of Patel 

Engineering. " 

3.35. The Committee wanted to know the reasons for the delay in 
'finalising the special terms and conditions and concluding an agree-
ment with Mis. Patel Engineering Company, Ltd., Bombay till 
August, 1977 when the work was awarded to them in August, 1971 
after its tender valued at Rs. 571.05 lakhs had been accepted by the 
erstwhile Ministry of Irrigation and Power in March, 1971. The 
'Ministry of Energy have sent a detailed note, which is at Appendix 
TIl. Briefly according to the note, the firm was directed on 20 August. 
1971 to commence the work. The correspondence between the firm 
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and the project authorities regarding Clauses pertaining to 'Payment: 
of Advances', 'Use of materials from excavatio;n', 'Assistance in-
moving sites', 'Requirement of Power', etc. contiJiued upto 5 February. 
1002. The special conditions of the contract were finalised in various;. 
discussions held with the contractor. The correspondence on special 
conditions co;ntinued till 8 January, 1975. In the meantime, as a 
result of two explosions on 25 January, 1975 which occurred at face 
5 of the Head Race Tunnel, 14 persons lost their lives. The firm 
referred the above accident in their letter dated 14 February 1975 
and stated that their rates did not allow for tunnelling in such n~ 

gerous conditions and requested the Chief Engineer to do everything 
necessary to make the tunnelling conditions normal and safe from 
S'Uch dangerous gas, free of cost to them. A number of n ~ 

tions were exchanged with the firm and disccussions held in various 
meetings. In view of the advice of the Ministry of Law that the 
preCipitate action should not be taken against the firm, the Ministry 
of Energy (Deptt. of Power) directed the Control Board Office on 
29 December 1976 to bring the Law Ministry's advice regarding legal 
status of the contract to the notice of the Loktak Committee. Ac-
cordingly, the relevant papers were sent to the Members on 6 Jan--

uary, 1977. 

The revised rates and conditions proposed by Mis. Patel Engineer-
ing Co. were considered by the High Power Organisational Com-
mittee and examined in detail by a Negotiating Committee set up-
by the above Committee in February 1977. The Negotiating Com-
mittee after careful examination of the proposals of Mis. Patel Engi-
neering Co. for additional rates and extra conditions, arrived at 
agreed rates and conditions which, in their considered judgement 
and opinion, were reasonable. A formal agreement was accordingly 
signed with Mis. Patel Engineering Co. on 11 August, 1977. 

Delay in completion due to appearance of Methane gas 

3.36. As regards the delay in completing the tunnelling work, thl"' 
Chairman of the Central Electricity Authority stated: 

"After the methane accident in January 1975, the work was-
suspended for a period of 2 years. Methane gas was a 
problem for us. The project is now expected to be com-· 

pleted by end of 1981." 

3.37. The Committee enquired why necessary precautionary mea-
sures were not taken to avoid the accident when methane gas was. 
noticed in 1972. The Ministry of Energy have stated: . 

"Inflamable gas first made its appearance in No. 5 face in 
December, 19'72. At that time, beyond the fact that it 
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was infIamable, the exact nature of the gas was not identi-· 
:tied. Hence, practice obtaining then was to regularly 
burn the gas by lighting a piece of waste soakedly oil. It 
also transpired that the quantity of gas was maximum 
immediately a.£ter blasting and with the progress of time 
after blasting it used to come down. It is understood 
that on the detection of gas and its infiamability, the then' 
Engineer-in-charge had issued instructions to the ~ 

tractor who was operating on this face to take necessary 
precautions in the interest of safety without specifying 
what were the precautions to be taken. As stated above. 
the exact nature of the gas was then not clearly defined. 
It was only subsequently when during the middle of 
July, 1974 in the course of burning the gas, that the gas 
ignited inflicting burn injuries on two of the workers (ont" 
of whom subsequently died in the Hospital), that serious' 
threat to safety that this gas posed was seriously taken! 
note of. The investigation report also mentioned that of 
the two workers, the one who died probably died more 
due to shock and less due to burn injuries. However, 
following the accident the project authorities immedi-· 
ately decided to consult experts for a full investigation: 
of the nature of occurrence and characteristics of the gag 
and take appropriate precautions. Officers from ONGC 
visited the project on 15-8-1974 and on analysis of the air 
in the tunnel found the presence of methane gas to the 
extent of 91.11 per cent by volume. 

The Chief Ellgineer along with the Contractors' representa.-
tives met the DGMS on 17-8-1974 and wanted to know the 
precautions to be taken against risks attendant on inflam-
ability of gas, The DGMS deputed one of his officers to 
make a thorough investigation in the matter and on the-
basis of his investigations that officer submitted a report 
which inter-alia recommended the following precautions 
to be taken to prevent danger from ~ h1  gas by dilut-
ing the same to harmless proportion and sending it out of 
the tunnel by providing adequate ventilation and secondly 
to ensure that ellen if there is dangerous accumulation 
of gas, there are no sources to ignite the same:-

1. Ventilation to certain specifications. 
2. Leakage of air in the ducting to be prevented. 

3. Capacity of the fans in the ventilation system to be of the' 
adequate capacity such as to reduce the presence of the, 
gas in any part of the runnel to less than 1.25 per cent. 
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4. To minimise seepage of gas from the strata. to unite the 
surfaces. 

5. Only permitted explosives to be used in the tunnel face. 

6. The provisions of Rule 126 of the Indian Electricity Rules. 
1956, to be strictly complied with. 

7. Concentration of methane gas to be checked every four 
hours with a methanometer. 

8. A number of ftame safety lamps should be kept constant-
ly burning on the roof near the face of the tunnel and 
frequently check the gas. 

9. No smoking should be done in the tunnel." 

3.36. The Committee desired to know that in case precautionary 
"Jl'leasures suggested by the Director General of Mines Safety were 
. adopted, how it was that the accident on 25 January, 1975 could not 
-be avoided. In reply, the Ministry have furnished the following 
:note·: 

"The precautionary measures suggested by the Director Gene-
ral of Mines Safety were conveyed to the project authori-
ties in October 1974. 

It is on record that the project authorities had conveyed all 
the suggested precautions to the contractor engaged in the 
tunnelling work. Some of the precautions that were pres-
cl'ibed involved action to import methanometers (at that 
time not available in the country), ducting arrangements 
and ventilation systems had to be altered to revised speci-
fications, and procurement of exhaust fans and circulation 
fans of different capacities. Flame-proof equipment had 
to be acquired and partially imported. Pending the 
import of methanometers, the project immediately bor-
rowed the instrument from the D.G. of Mines Safety for 
recording methane gas level readings in the tunnels. It 
would be appreciated that while action to take these 
measures were promptly initiated, the actual procurement 
and instanation, particUlarly of imported items, would take 
time. 

It was unfortunate that a major explOSion on 25-1-1975 occur-
red before these precautions could be funy implemented. 
It may not be out of context to mention that as a result 
of the enquiry that was instituted consequent on the aCC1-

-------. ~ ----
·Not vetted in Audit. 
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dent that took place on 25-1-1975, the following conclu-
sIons were reached:-

(a) the disaster of 25-1-1975 could be termed as a natural 
disaster which could not be envisaged earlier; 

(b) the possibility that it was purely an act of God which 
might have occurred in spite of observance of h~ usual 
routine cares and safety precautions, cannot be ruled 
out, and rather, the same appears to be more probable; 
and 

(c) the work was proceeding under serious disadvantageS' 
and heavy odds, most of which was not the creation of 
the proJ ect officials." 

3.39. The Committee asked whether the precautions suggested by 
the Director General of Mines Safety were taken by the project 
authorities. The Chairman, Central Water Commission replied:-

"This particular aspect has been gone into br the two Com· 
mittees headed by very senior engineers of the country. 
They have brought out all the pros and cons of the entire 
case. The engineers who were involved were suspended 
and charge-sheeted. An enquiil"y was held and ultimately 
a decision has been taken." 

3.40. The Committee were informed that Mis. Patel Engg. Co. 
Ltd., Bombay in its letter dated 4 August, 1975 had intimated the 
project authorities that they had no experience in tunnelling having 
such explosive gaseous conditions, nor had they trained and qualified 
personnel or suitable and necessary equipments to do such work and 
it would not be possible for them to execute the tunnel under such 
dangerous and highly hazardous conditions. The Committee enquir-
ed that when Mis. Patel Engg. Co. Ltd., as per their own admission 
were not capable of coping with the problem of tunnelling, 'why the 
work was allotted to the firm without being satisfied about its ex-
perience and capacity to do it. The Ministry of Energy have 
stated:-

"It may be mentioned that the firm 'P' is one ot the leading 
tunnelling contractors in the CO'Wltry. What the firm in 
their letter dated 4-8-1975 stated was as follows:-

'We do not have experience in tunnelling having such ex-
tensive gaseous conditions .... nor do we have trained 
and qualified personnel and suitable and necessary equip-
ment to do such work .... it will not be possible fot us to 

239 L5-3 
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execute the tunnel under such dangerous and highly 
hazardous conditions never envisaged by anyone.' 

What the firm admitted was that 'they do not have any 
experience having such extensive gaseous conditions' 
and not that they were not capable of coping with 
problems of tunnelling that could ~ envisaged from 
the geological report attached to the N.I.T. leading to 
their contract. The statement of the firm has to be 
read in the context of the explosion that took place due 
to the presence of methane gas in the tunnel faces at 
which they were working. In this connection, the pre-
sence of methane gas was not contemplated or known 
in accordance with the results of geological investiga-
tions preceding the project estimates or even preceding 
the placing of the contract with the firm. In fact, in 
the geologist's report attached to the N.I.T. no mention 
was made about the presence or likely presence of gas 
in the tunnels, though such report did specifically des-
cribe the condition of rock in the tunnel which may 
result in squeezing and swelling of shales and the pos-
sibility of caving, overbreaking and roof collapse. Thus 
while the contractor was aware of difficult tunnelling 
conditions of the type normally met within the Hima-
layan strata for which he was prepared, what they 
mentioned in their letter dated 4-8-75 is that the ex-
perience they lacked was in gassy tunnels for which 
they had neither the equipment nor the men." 

3.41. The Committee asked the extent to which the recommen-
dations made by the Committee of technical experts headed by 
the Chairman, Central Water Commission to advise on tunnelling 
methods and equipments had been implemented. The note fur-
nished by the Ministry of Energy in this regard has been repro-
duced below:-

"The recommendations made by the Committee of technical 
experts headed by the Chairman, C.W.C. fall into the 
following categories:-

(a) Technical measures 

(b) Administrative measures 

(c) Procurement and installation of equipment 

(d) Communication system 

(e) Organisation. 
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The progress of implementation of these recommendations 
is given below:-

(1) Technical measures-The Technical measures recom-
mended by this Committee have undergone modifica-
tions in the light of recommendations of the Austrian 
Expert Mr. GoIser whose recommendations find a 
place in the Report of the Organisation Committee 
constituted by the Government of India in July, 1976. 
What is being followed now is the progressive imple-
mentation of the recommendations made by Mr. GoIser 
and accepted by the Corporation. 

(2) Administrative measures-In the light of recommen-
dations of the subsequent Committee referred to as 
the' Organisational Committee, theJ req:,mmendatfbna 
regarding the administrative arrangements also under-
went modifications in view of the development that 
the contractor was relieved of some portions of the 
tunnel (faces 0; 1 and 4; 5). The administrative 
measures pertaining to safety are being progressively 
implemented in that, a Safety Officer has already been 
appointed at the Project and that his subordinate staff 
being picked up from various sources subject to avail-
ability. All the equipment now in use in the tunnel 
aTe fiameproof, and continuous monitoring of Methane 
Gas is being done. The ventilation system has also 
been modified according to the revised specifications. 

(3) Procurement and installation of equipment-All the 
equipment required are being progressively installed 
or brought into use, as they are procured .... The two 
FLP locomotives have already arrived and the re-
maining are in the pipeline. All other FLP equip-
ment is already in position. 

(4) Communication System-Talex communication system 
between Loktak, Calcutta and Delhi has been estab-
lished. Telephone link between Loktak and Leimatak 
has been established. Wireless communications bet-
ween power house, face 5; Loktak and Ithai Barrage 
have been established. 

(5) Organisat6.on-OrganiSation and contractual reCIDm-
mendations of this Committee, to the extent modified 
by the subsequent Organisation Committee appointed 
in July, 1976 are being implemented." 
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" .i.42. The Committee wanted to know whether the findings! re-
commendations of the Committee of Experts (Murthy Committee) 
which submitted its report in December, 1975 were considered. to 
be adequate; and if so; why an Austrian expert was appointed to 
advise on the tunnelling problems faced by the project. The 
Ministry of Energy have stated·:-

"The findings/recommendations of the Committee of ex-
perts which submitted its Report in December, 1975 were 
discussed in meetings held in December, 1975 and April. 
1976 in the Ministry of Energy (Department of Power). 
It was noted that the technical measures to be adopted 
in constructing the tunnel as recommended by the Com-
mittee which, though, adequate so far tunnelling by 
Conventional method was concerned, might not attain 
sufficient speed in the completion of the balance portion 
of the tunnel. It had been assessed that a total of about 
82 months would be required to complete the excavation 
of the tunnel in Reaches between 4 and 5 by conven-
tional methods. The technical experts who were present 
in the meeting referred to above were of the opinion 
that for effective and speedy method of tunnel construc-
tion foreign experts may be consulted. In other coun-
tries such a9 Austria, advanced techniques for construc-
tion of tunnel having difficult geo-teclIDical features and 
proved successfuL and, therefore, it was decided that 
advantage should be taken of exploring the improved 
technique using sophisticated machinery that was in 
vogue in advanced countries. For this purpose, it was 
decided to consult Mis. Geo Consult of Austria, who 
made available the services of an Expert to visit 
the Project. The Expert after inspection of the site 
and examination of the data available submitted his fuud 
report in November, 1976. Inter alia the Austrian Expert 
recommended the excavation by use of point excavators 
for tunnel boring and supporting the roof by shotcret-
ing. The report of the Austrian Expert was considered 
by the Organisation Committee constituted by the Govt. 
of India in July, 1976 to examine further and make com-
prehensive recommendations on the arrangements fer 
construction and supervision of the different reaches of 
the tunnel so as to expedite the completion of the pro-
ject. The Committee after considering the report of the 
Austrian Expert decided that in view of very adverse 
geological conditions and the show of methane gas in the 

-Not vetted in Audit. 
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portion of the tunnel between reaches 4 and 5, it should 
be excavated by using imported point excavators. They 
further recommended the use of two such excavators, 
one opreating at Face 4 and the other at Face 5. 

At this stage it was known that MIs. Coal India had received 
tenders for the supply of the same type ef equipment for 
coal mining work and that they were going to place 
orders for the purchase. The Committee, therefore, felt 
that it would be better and expedient if the order for the 
purchase of two Alpine Miners with necessary modifica. 
tion in the equipment to suit the requirement of the Lok-
tak tunnel, be placed on the same manufacturers on the 
basis of tenders received by Coal India. On this recom· 
mendation, the National Hydro Electric Power Corpora. 
ti:m Ltd. (Incharge of construction of. the Loktak Project) 
approached Mis. Coal India to include the requirement 
of two Alpine Miners for the Loktak Project while plac. 
ing orders for such machines on the basis of the tenders 
received by them. Subsequently the Coal India authori· 
ties advised that the orders br purchase of these miners 
be placed directly by the purchasers. The NHPC nego· 
tiated with the manufacturers (If. the Alpine Miners, the 
supply of one miner which, after installation would be 
on trial for a period of 3 months and should the equip-
ment be not found satisfactory that they would take it 
back free ~ cost, and the supply of the second miner was 
to be confirmed only after the satisfactory performance 
of the first miner in the trial period. However, the im-
port of the equipment was only one aspect of the tota] 
arrangements which had to be made foHowing f.rom the 
report of  the Austrian expert. The major decisions that 
had to be taken were in regard to the agency 'for the 
construction of the tunnel between faces 4 and 5, thp. 
'organisational and infrastructllral requirements if the 
construction was to be taken departmentally with the use 
of imported equipment, the procurement of other sup-
porting equipment such as flame proof locomotives, blow-
ers, lighting arrangement, ventilatbn arrangement, re-
mote gas monitoring arrangement and shotcreting etc. etc. 
Though the position of availability of the miners was 
quite comfortable whereas their immediate import would 
not have served the purpose unless all the eqUipment 
mentbned above and infrastructural arrangements were 
also tied up properly so that the miners on arrival would 
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Dot remain idle, particularly since the condition of suppl1' 
proposed to be imposed by the supplier was a trial within. 
a period of 3 months and final acceptance of the supply 
on such successful trial." 

-"The organisation Committee devoted considerable thought to. 
the totality of arrangements and advised that on the basis 
of time and motion studies and to ensure perfect match-
ing of various tunnelling methods the project authorities. 
should finalise the list of other eqUipment to be purchased, 
take action for procurement oil these equipments. It was. 
only after total plan for departmental construction of the 
tunnel with the use of the above referred eqUipment waa 
drawn up and a proper schedule was prepared taking into. 
account the expected lead time in procurement and instal· 
lation of the different types of equipment and the time 
required 1ior setting up the organisation, that the orders. 
for the miners were placed after getting necessary foreign 
exchange released and other formalities completed. 

The first of the miners has already reached Calcutta Port and 
is in the process of being transported to the Project site,''' 

3.43. The Committee have been informed that an amount of 
Rs. 1,42,333 was paid to the Austrian expert who had advised on the 
tunnelling problems :fiaced by the project. The Committee enquired' 
the extent to which the varioUs measures suggested by the Austrian 
expert had been implemented. The Ministry of Energy have re-
plied*:-

"The following are the recommendations made by the Aus-
trian expert and the ~ ss made in implementing these 
recommendations: -

(i) the excavation in Face 1 to be done with the help of & 
ladfe cutter shield. The excavation at Faces 3, 4 and 
5 to be done with the help of 2 cutters:-

The order for 2 nos. cutters (Alpine Miner AM-50) has 
been placed IOn MIs. VOEST Alpine Miner, Austria. 
The first Alpine Miner has been shipped by them on 
19th August, 1978 and the second will be shipped in 
September, 1978. The cost of each Alpine Miner is. 
approximately Rs. 28l.akhs (CIF). It is expected thai 
excavation firom face 5 and 4 would be started with 
these Miner's in January-February, 1979. The exea· 

otNot vetted in Audit. 
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vation on face 3 was continued by conventional 
methods as the reach left was only small and baa 
since been completed. The excavation from Face 4 
and 5 will be continued by conventional methods till 
the Miners are received. About 27()O m length still 
remains to be done here. 

The global tenders were invited in October, 1977, fOl 
supply of a simple blade shield proposed to be usea 
at Face 1. All the tenderers except one had offered 
the solid shield. One firm had offered both solid and 
the blade shield but recommended the use of solid 
shield. As mentioned above the Austrian expert had 
suggested the use of simple blade shield. Due to differ-
ent types of equipments offered by various firma 
against our requirement of, simple blade shield. Due 
to different types of equipments offered by various 
firms against our requirement of simple blade shield, 
it has been decided to invite fresh tenders for this 
equipment for having fair comparison of costs. How-
ever, :fior reach upstream of face I, another face called 
face 0 has been opened and excavation work is being 
done by conventionel methods by departmenta1 
labour. About 500 m. out of total 690 m. length ot 
tunnel is remaining to be excavated between Face 0 
and 1. FLowing ground condition can be met in this 
reach any time. The tender's have also been floated for 
awarding the work of Face 0 to 1 to a contractor. 

(ii) New Austrian tunnelling method 'NATM' (i.e. shot-
creting and rockbolting) to he used for supporting the 
excavated tunnel:-

Four nos. shotcrete machines have been imported. Some 
shotcrete trials have also been made. Arrangements 
are made for manumcturing the rockbolts. By the 
time the Miners arrive at site, all the arrangements 
for doing shortcreting n~ rockbolting shall be made. 

(iii) Effective ventilation system to be provided to cope 
with the Methane problem and the gas concentration 
to be conlrolled:-

The ventilation system for Face ·1 and 5 has been finalised 
in consultation with the Central Mine Planning and 
Design Institute, Ranchi snd M:s. VOEST Alipine, 
Austria (the suppliers of Alpine Miner AM-50). The --
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fabrication of ducks IS m progress. The required 
ventilation fans have been ordered. The above venti-
lation system will be installed in the tunnel before 
the Alpine Miners are commissioned at site. 

(iv) In the syncline zone between Face 4 and 5 the drainage 
holes of 50 to 80 mm. dia. should be drilled 10 to 20 m. 
ahead of the face:-

Two nos. Pneumatic core drilling machines with acces-
sories have been arranged and received at site. 

(v) Training of Miners and foreman for shotcreting and Rock-
bolting and other operations in tunnelling: 

An offer has been received from Mis. Leonhard Moll of. 
West Germany for giving such training. The offer 
is under process." 

3.44.. According to modified c:mtract, the balance work in ~s 

4-5 and 0-1, which was stated to be more difficult was proposed to 
be done departmentally. The Committee enquired if the project 
was able to handle the job of tunnelling in difficult zones, why Mis. 
Patel Engg. Co. Ltd., Bombay could not do it. In a note furnished 
to the Committee, the Ministry of Energy have explained the posi-
tion thus:-

,. 

"The Organisation Committee which was set up by Govt. to 
consider the situation arising out of the extraordinary 
conditions following the gas 9'ltplosions, dealt at length 
with the situation arising from Mis. Patel Engineering 
Co. not being in a position to continue with the tunnel-
ling between faces 4 and 5. 

They came to the conclusion that tlie execution of tunnel 
between faces 2 and 3 and 6 and 7 may be continued by 
the contractors. Even as regaJrds the reach between faces 
4t :& 5 Mis. Patel Engineering Co., in informal discussions 
with the Committee, expressed their willingness to con-
tinue with the work provided they were allowed collabo-
ration with a foreign executing agency as a joint venture. 
This could not be allowed in consonance with the public 
po1!cy in this r'egard keeping in view the strategic nature 
of the Manipur area in which the project iI> located. The 
alternatives were either to get the work done through 
some other private ccmtr'actor or executE' it departmentally. 

As regards engaging another private contractor, the ltisadvan-
tages were that calling of fresh tenders and going through 
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the whole process of tendering would have consumed un-
necessary time. Particularly in the background of the 
explosions in the tunnel and the lack of knowhow in the 
country, the question of whether any other agency will 
come up at economical rates was also doubUul. By then, 
the Austrian expert's recommendations about the use of 
sophisticated equipment were also in hand and it was 
evident that speedy completion of the tunnel in the 
gassy reaches would require the use of sophisticated ma-
chinery. Therefore, the agency selected for completion 
of the reaches between faces 4 and 5 would have to be 
necessarily given the use of, the sophisticated equipment. 
It was felt that the knowhow relating to use of this 
equipment being imported for the first time in the coun-
try should for tactical reasons not be passed on to private 
agencies who might exploit such knowhow in future and 
that such knowhow should remain with Government or 
its agencies. It was for these reasons that the Organisa-
tion Committee recommended and the Government 
accepted the recommendation that the construction of the 
tunnel with sophisticated equipment should be undertaken 
departmentally." 

3.45. The Committee enquired whether any progress had been 
made in faces 4 and 5 and faces 0 and 1 of the tunnel which were 
proposed to be taken up departmentally. TIle' Ministry of Energy 
nave stated:-

"There has been progress of work in faces 4 and 5 and faces 
o & 1. Of the 692 metres in the reach between faces 0 & 
1, 119.8 metres have been completed leaving a balance of 
572.2 metres. The reach is scheduled to be completed 
by 31-12-1981 by using sophisticated machineg for exca-
vation etc. As regards faces 4 and 5, boring of the tun-
nel has been completed to the extent of 1094 metres out 
of 3848.54 metres, leaving a 1~~  of 2754.54 metres 
expected to be completed by 31-3-1982, by employing 
mechanised tunnelling equipment under supply." 

3.46. The Committee asked whether the project authorities were 
still encountering any trouble on account of methane gas. The 
.chairman, Central Electricity Authority, stated during evidence:-

"We have taken a lot of precaution. We have improved venti-
lation. The work, at present i's being done manually. We 
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are preparing flame proof locomotives. After those loco-
motives have been received, we will take them right to 
the face. We are importing alpine machine. We are hope-
ful, after the machine starts working, that the tunnel bor-
ing will improve considerably. The cost of this machine 
is about Rs. 27 lakhs." 

3.47. The Committee enquired whether the project authorities had 
lent any experts to Europe and Switzerland to gain some expertise 
and experience. The Chairman, Central Electricity Authority stated:-

"Only in respect of opel'ation of the machine. Our idea il 
to support rock by shotcreting and rock bolting." 

3.48. Asked whether there was any earlier experience of shot-
creting and bolting, the witness said:--

"This shortcreting has been experienced at Yamuna project 
where it was found to be successful. Now we are going 
to introduce it here. We have already experimented it. 
It is proving successful. We have staJI'ted rockbolting 
recently." 

3.49. The Committee enquired how far the training abroad would 
help the experts to utilise the technique in India. The Chairman. 
Central Electricity Authority, stated:-

"On the return of our engineers from Austria, they are confi· 
dent that it will be possible to adopt technique on this 
project. This was known to us earlier. In Austri'a, this 
hag been experimented in a big way. They do not sup-
port rocks by means of steel ribs; they support them only 
by shotcreting. We know about this System. On this 
project, it was not experimented earlier, but We had some 
experience in other projects." 

3.50. Since Government was aware of the technique, the Com-
mittee asked the reason why it was not experimented earlier on the 
Loktak project. The witness said.-

"The expertise for shotcreting was not available. Now we 
are training people. Last year, we had trained people. 
We hope that it will be possible to carry on this work. We 
imported mar-hine and this took about a year. Shotcret. 
tng is also a means of supporting rock which is quicker 
than steel supporting. If the rock falls and it is not in1-
medtately supported, then there is a chance of rock fan· 
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ing .. In tW.s way, shotcreting is done quickly and the rock. 
fall IS avolded and the tunnel boring rate is improved" 

3.51. In reply to question, the Chairman, Central Water Commis-
Slon stated that Austria had developed the technique of shotcreting 
ten yeal"s ago and that the contractor had successfully used the tech-
nique of shotcreting in Yamuna in the year 1974. He further 
ltated:-

• • • • 
"We thought that one of the methods was shotcreting. But 
we thought that this may not be effective and may not 
be appropriate to the type of rock conditions that we 
had:' 

3.52. The Committee desired to know the reasons for revising 
the value of contract on 11 August, 1977 to Rs. 639.78 lakhs for ~ 
per cent of the total work as against the tendered value of Rs. 571.05. 
lakhs for the entire work. The Ministry of Energy have inter alia. 
stated·:-

• • • • 
"Patel Engineering Co., expressed their inability to undertak. 
the work on faces 0 & 1 as well as faces 4 & 5 on the 
grounds, in the case of the former, that it was not with-
in the scope of the contract, and in the case of the latter, 
that they lacked the experience and expertise of tunnelling 
in such adverse geological conditions with the existence ot 
highly explosive methane gas ..... . 

Patel Engineering Co., having agreed to continue with th. 
tunnelling on faces 2 & 3 and 6 & 7, put forth their de-
mands for enhanced rates coupled with various new con-
ditions. The High Power Committee, referred to earlier, 
considered these fresh proposals of PEC and same to the 
conclusion that in view of the changed geological condi-
tions and the presence of methane gas in the tunnel which 
required additional precautions by way of better ventila-
tion provision of steel supports, etc., the whole concept 
of ~ n  had undergone a change and thereby justify-
ing an increase in the rates. The main reasons adduced 

*Not verified in Audit. 
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by PEC in support of increased rates were the total al. 
teration . in the scope and extent of work; that the site or-
ganisatiOn i!ndlud,ing deployment of labour, staff, work-
shop, transport and other facilities, depreciation, :r:epair 
charges, overheads etc., would now have to be absorbed 
On the relatively lower output of workj· operations such 
as welding and gas cutting would not be possi'ble and Per-
missible inside the tunnel, thereby further increasing the 
costj and that finally due to the poor alluvial 
and squeezing ground conditions tunnel progress 
would be very slow with conventional tunnelling methods 
The revised rates and conditions proposed by PEC were 
examined in detail by a Negotiating Committee set up in 
February, 1977, which, after careful examination of the 
proposals of PEC for additional rates and extra conditions, 
a study of comparable rates to the extent available on 
other jobs and comparison of rates indicated by another 
public sector undertaking, undertook negotiations with 
PEe and arrived at agreed rates and conditions which, in 
their considered judgement an opinion, were reasonable. 
On the basis of the negotiated rates, which were approved 
by the Board of Directors of NHPC (which took over the 
liabilities of the Government consequent on its coming 
into existence in 1976) the value of the residual portion 
of the contract settled with PEe worked out to Rs. 639.78 
lakhs. A formal agreement was accordingly signed with 
PEe on 11th August, 1977. 

It may, however, be mentioned that enhanced rates allowed 
to PEC were not the only reason for upward revision in 
the value of the contract. Actually, as worked out in the 
report of the High Power Committee, the additional 
amount due to higher rate worked out to be Rs. 77.51 
lakhs. There we're many factors responsible for increase 
in the ~ of the contract. The important ones can be 
summarised as below:-
(i) Overbreaks: Due to weak strata overbreaks in tunnel 
section were much more than anticipated. This increas-
ed the quantity of excavation as wen as concrete. 

(ii) Steel supports: Again due to poor strata the quantity 
of steel supports increased ~n s . Previously 
steel supports were expected to be require4 only for 
shear zones and for a few bad patches, But subsequently 
supports were necessary almost throughout and at 

closer spacing. 
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(ill) Change from plain C.C. to R.C.C. Lining: In the oriei-
nal proposal most of the tunnel lining was to be plain 
cement concrete, whereas in the final designs evolved 
for actual trata the lining was to be RC.C. for most of 
the reaches. Thus the quantity of steel reinforcement in-
creased to a large extent. 

(iv) n ~ . in ~ n  of concrete: In final designs the 
final lirung thIckness was also increased, thus increasing 
the quantity of concrete. 

(v) Pressure Grouting: The quantity of this item was also, 
increased due to poor rock conditions. 

(vi) Escalation in prices: This was another important factor 
leading to increase in the value of the contract." 

Recovery of Advances from the contractor 

3.53. As regards the recovery of advances from the contractor, 
the Ministry of Energy have intimated that out of  the advance of 
Rs. 91.01 lakhs paid during 1971-72 to 1976-77, Rs. 33.20 lakhs were 
outstanding at the end of August, 1978. It has also been stated that 
the recoveries were being made regularly in accordance with the 
terms of the contract and the entire amount of advance would be-
recovered by the time the contract was executed and completed. 

Use of Timber laggings for support 

3.54. According 00 the audit paragraph, the contractor was allowed 
to use timber laggings to support the rocks between the steel ribs 
instead of reinforced precast concrete laggings which would have 
resulted in saving of Rs. 3.08 lakhs to Government. The Committee 
desired that a note might be furnished stating the reasons why 
reinforced precast concrete laggings were not used as penn anent 
supports when this would have cost less. The Ministt"y of Energy 
have furnished the requisite note which is reproduced below:-

"In .a tunnel construction, various methods of supports have 
to be adopted depending on the rock behaviour at site. 
Concrete slabs were provided in the initial stages and 
these slabs, being rigid, were found to crack due to 
squeezing rock renditions met within the tunnel. There-
after timber laggings were tried and these were found to 
be more suitable for the job. No doubt, the USe of timber 
laggia'gs i8 costlier than precast reinfOl"Ced concrete lag-
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gings, but as stated above the main considerations which 
weighed with the project in using timber laggings were:-

(a) the squeezing nature of the rock which resulted in 
cra.cking of the cement concrete laggings; and 

(b) safety considerations of the personnel working in the 
tunnel to whom the cracked concrete slabs represented 
a source of danger." 

3.55. From the facts brought to their notice, the Committee are 
·sorry to note that the work on such a big project was started admit-
tedly without proper geological investigations. The investigations 
done were sub-standard and not adequate for making a firm design. 
Although caution was sounded in the geological report that rock 
conditions for tunnelling were not likely to be ideal and tunnelling 
would be hazardous, no serious attention was paid to it. In the Com-
mittee's view information obtained by drilling more holes as sug-
gested and pressure testing the drill holes, might have helped the 
geologist and the designer to understand better the geo-technical 
problems involved in the tunnelling. The net result of the lapse 
on the part of the project planning apthorities was that not only 
the completion of the tunnel was delayed but also the estimated cost 
-of the tunnel has skyrocketed to an astounding level. 

3.56. It has been pointed out to the Committee by no less a person 
than the Chairman of the Central Water Commission himself that 
"the (geological) investigations that are being done not only in 
Loktak but in other parts of the country also are definitely sub-
standard in our country", and that is why "we are getting into pro-
blems of cost over-runs and time over-runs on our projects." The 
other point that he made was that "the persons who were put on the 
(geological) investigations are those who are not wanted in the 
department." Agreeing with this view even the Chairman of the 
Central Electricity Authority informed the Committee that "the 
people who are posted in investigation organisations are the people 
wbo are to be punished; it is not a rewarding post." He further 
stated tbat "we are not suflering so mucb for faulty investigation 
as due to inadequacy of the investigation." 

3.57. The Committee are greatly perturbed at tlie state of affairs 
disclosed as above which are confirmed by the results shown in the 
case of the Loktak Project. At this stage they .can only deplore the 
inadequate geological studies made before designing tile project and 
also dUe attention not being paid to the cautions struck in the g8Olo-
Ikal investigation report, howsoever inadequate it was. the Com-
mittee strongly feel tbat due to iaadequote investigations, there has 
been not only inordinate delay in the completion of the project but 
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also an h~ fold increase ia its cost which could have been avoided 
to some extent, if investigations had been properly done. They re-
commend that Government should ensure that proper and adequate 
geological investigations are made of project sites 80 a8 to give clear 
directions to the designers of the proJects. They would also likae 
the Ministries concerned to pay full attention to the geological inves-
tigation reports before clearing the projects. In this context they 
would also like to emphasise that since many of the State Go"ern-
ments do not have adequate expertise in project design and planning, 
the planning and designing of projects involving substantial expen-
diture from the exchequer should not be entirely left to them. For 
this purpose, the Centre should make available, on a more liberal 
basis, services of their own experts in the field. 

3.58. The Committee note that the other reason responsible for 
the delay in completing the tunnelling work was the emergence of 

methane gas. Mathane gas made its first appearance in face 5 of 
the tunnel in December 1972. At that time no efforts were made 
to identify the exact nature of the gas. The seriousness of the gas 
was realised when two workers received burn injuries in July 1974. 
The precautionary measures as suggested by the Director General 
.f Mines Safety were conveyed to the project authorities -.in 
October, 1974 and the projec! authorities had in the most casual and 
routine manner conveyed the same to the contractor. The Com-
mittee are sorry to note that before these precautions could be fully 
implemented, a major explosion occurred on 25 January, 1975 re-
-suiting in the death of sixteen persons. It was only 'after this ex-
plosion that Government set up a Committee to investigate into and 
ascertain the causes of the explosions. This Committee found that 
the officers of the firm employed for the construction work did ;not 
seem to possess adequate experience in dealing with situations such 
as methane gas emissions and for taking timely preventive and 
safety measures. The Committee regret that precautionary mea-
-sures were not taken by the contractor and the project authorities 
when emergence of methane gas was first noticed in 1972 which re-
-suited in the death of workers due to explosions and brought the 
work on the project to a. grinding haIt for well over two years. 

3.59. The tender for tunne! and surge shaft was awarded to Mis. 
Patel Engineering Company Ltd., Bombay for Rs. 571.05 lakhs in 
preference to MIs. Hindustan Construction Company, Bombay who 
had quoted a higher rate. Although the Chief Engineering had 
pleaded that an attempt should be made to negotiate with Mis. 
HindustaD ns~ n Company, Bombay to bring down its tender 
cost as near as possible to that Mis. Patel Engineering C01IJpany 
Ltd., Bombay in view of the reputation of the former in tunnel 
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work, the project authorities did not negotiate with Mis. Hindustan 
Construction Company as in their view Mis. Patel Engineering Com-
pany Ltd. were leading tunnel contractors and were in this field for 
a longer period than Mis. Hindust8n Construction Company. It was 
stated before the Committee that MIs. Patel Engineering Company 
Ltd. were known to be a firm of standing and considerable expe-
rience in the work of tmmelling. The Committee are constrained 

to note that the assessment made by the project authorities about 
the capability of Mis. Pate1 Engineering Company ·Ltd. in the tunnel-
ling work did not come true. The firm declined to complete the 
tunnelling after explosion inside the tunnel due to emergence of 
methane gas in January 1975 on the plea that they had no ~ 

rience in tunnelling having such extensive gaseous conditiOns and 
had no trained and qualified personnel and suitable and necessary 
equipment to do such work. Various reasons have been advanced 
to justify the stand taken by the firm but the fact remains that work 
between faces 4. and 5 and faces 0 and 1 is now being done depart-
mentally and the original contract for the whole work has beMl 
modified in favour of the Contractor. According to the modified 
contract, the value of the contract for the completion of 45 per cent 
of the total work is Ks. 639.78 lakhs against the tendered value of 
as. 571.05 lakhs for the entire work. In these circumstances, the Com-
mittee have a feeling that MIs. Patel Engineering Co. Ltd. are being 
unduly protected by ihe authorities at various levels. The Committee 
would like the Ministry to ensure that contractual obligations cast 
on the firm are being strictly enforced. 

3.60. The Committee are constrained to note that although the 
contract for the project estimate for the tunnel and surge shaft was 
awarded to Mis. Patel Engineering Co. Ltd. in February 1971, the 
formal agreement was signed with the n n~ fuim only in 
August 1977, i.e., after a lapse of' 6 years, As for the full 6 years 
the firm was not bound down to any contractual obligation, it h not 
unlikely that they would have utilised this advantage in negotiating 
fresh terms and conditions even in the course of the execution of 
the project. The suspicion arises from the fact that the contractors 
were unwilling to render work on faces 4-5 and 0-1 and demanded 
higher costs for a considerably reduced size of work and that botla 
the demands of the contractors had to be accepted by the authori-
ties. That h ~ situation was allowed to drift for so long is a sad 
commentary on the wisdom and efficiency of the authorities res-

ponsible for the execution of the project. The ~  would 
like the Ministry to put a stop to such practice and deVl5e proce-
dures making for the signing of the contract immediately on the 

award of work or soon thereafter. 



CHAPTER-IV 

ITHAI BARRAGE AND POWER CHANNEL 

A. Ithai Barrage 
Aud1Jt Paragra.ph 

4.l. Progress of work upto October, 1977:-Civil work was almost 
complete. Erection of crest gates, hoist bridge, five 20-ton rope 
drum hoists and gantry crane is programmed for 1978-79 as 5 per 
cent balance material for crest gates, besides other items, was ex-
pected to be received by the end of 1977 from the suppliers. 

4.2. Construction of Ithai Barrage:-Against a provision of 
Rs. 13.13 lakhs for this work in the project estimate of 1967, the 
notice inviting tenders indicated an amount of Rs. 20.00 lakhs. 

Tender notices were sent by the Chief Engineer in August 
1970 to eight leading contractors in the country. Only two tenders 
were received and opened on 16th November 1970, as indicated 
below: 

*Firm 'N' 
"Firm 'G' 

as. 30.62 lakhs 
as. 48.59 lakhs 

The work was awarded in March 1971 to the lowest  tendered. 
firm 'N' after approval by Government. 

4.3. Increase in quantity of work:-As against the contract 
amount of Rs. 3.62 lakhs, the value of works executed upto August 
1977 was Rs. 72.38 lakhs. This was due mainly to increase in the 
length of the barrage from 4 to 5 bays (each bay about 13 metres 
long) and alteration in the design of abutments, the bottom width 
having been increased from 2 metres to 114 metres. These changes 
resulted in the quantities of the following main items of work going 
up, as under: 

-----
Tendered Executed 
Quantity quantity 

(In cubic metr;!.) 

Excavation in ordinary soil 5.433 !l4.330 

Excavation in rock !i.617 !l0,534-

E arthworlt in filling 1,453 13,660 

Rainforced cement concrele 4.790 7.,500 

Cement concrete, 
" 

1.173, 3.1150 

----.----------
Government stated (January 1978) that these quantities might 

Mfl, ~ s Construction Co!pn., ,NeW h~. 

MIs. Gamman IDdia Ltd., Bombay. 
.' . . 
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undergo upward as a result of the outlay on the project being pro-
posed to be revised to Rs. 76.31 crores. 

4.4. Non-recovery of the cost of demolition of coffer dam:-A 
coffer dam was constructed by the contractor during 1973 to 
facilitate construction of the barrage. This was to be demolished 
before the monsoon of 1974 (when the civil work was almost com-
plete) to allow free and unobstructed flow of water in the river. 
However, the contractor did not demolish the coffer dam though 
required in terms of the contract and despite requests. The Engi-
neer-in-charge got the coffer dam demolished at a cost of Rs. 1.79 
lakhs through other contractors in May-June 1974 and May 1975. 
The cost of demolition (Rs. 1.79 lakhs) was to be recovered from 
the contractor's running account bills. The project authorities 
stated (December 1976) that the recovery would be effected but no 
recovery had been made (December 1977). 

[Paragraph 11 (3.0 and 5.0-5.2) of the Adavance Report of the 
Comptroller and Auditor General of India for the year 1976-

77, Union Government (Civil)] 

4.5 The Ministry of Energy have furnished the following note 
stating the progress made upto 3() June, 1978 in regard to completion 
of Ithai Barrage: 

"99 per cent ~ the civil works are completed. All the com-
ponents for crest gates and guatry crane have been re-
ceived. 90 per cent materials for 20 tonne Rope Drum 
Hoist have been received. 75 per cent of design and fabIi-
cation of hoist bridge has been completed and the delivery 
of material at site is awaited. 

Erection work for all the above mentioned Hydro h n ~ 

cal Equipments will be taken up in next working season 
starting from SeptemberJOctober, 1978. The work is 
scheduled for completion by June, 1980." 

4.6. According to the audit paragraph, provision in the project 
estimate for Ithai barrage was Rs. 13.13lakhs, the amount indicated 
in tender notice was Rs. 20 lakhs, the lowest tender accepted was 
for RI. 30.62 lakhs, and expenditure incurred upto August, 1977 was 
RI. 72.38 lakhs. The Committee desired to know the reason for 
these wide variations. In reply, the Ministry of Energy have 
stated:-

"The provision in the project estimate for lthai barrage was 
based upon the detaUs of works as envisaged in 1967 when 
the project estimate was approved, and based upon pre-
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lim.inary designs. Notices inviting tenders were issued 
in. August, 1970 by which time tender drawi'ngs were pre-
pared by Central Water and Power Commission. Based on 
such tender drawings and the detailed specifications con-
tained therein, both the quantities, items and the rates 
as were estimated at that time had undergone a change. 
The reasons for the variations were thus due to:-

(i) change in the design ~ the structures whereby quan-
tities and items were increased; and 

(ii) increase in cost of construction materials like cement, 
Steel, P.O.L. as well as labour costs. 

A study of the cost of living index and the market prices in 
Manipur area revealed that the rise in the cost of living 
index and prices of commodities in the period between 
1966 and 1970 was nearly double, as for example, the ap-
proved wages per day for unskilled labour rose from 
Rs. 2.50 in 1966 to Rs. 4.50 by tIie time the project was set 
up. Further more, the local Public Works Department 
in Manipur had authorised an increase in rates f,rom any-
thing between 50 per cent to 70 per cent over the 1966 
approved schedules on which the project estimate was 
based. Thus, the variation between the provision in the 
original estimate of 1967 and the tender estimate of 1970 
was accounted for both by increase in quantities as well as 
escalation in cost. 

As regards the variation between the tender estimate of 
Rs. 20.00 lakhs and the lowest tender accepted at Rs. 30.62 
lakhs, it may be mentioned that while the tender estimate 
given in the NIT is a reference datum line, nothing pre-
vents the tenderers from quoting according to their own 
assessment of their 'own costs, overheads, methods em. 
ployed for' construction, etc. The variations in assessment 
can be expected to be large in the case of. remote areas 
where works ofi such magnitude have not been taken up 
before. The very fact that while finn 'N' quoted Rs. 30.00 
lakhs, firm 'G' quoted Rs. 48.59 lakhs would indicate the 
large variations that are possible while different con-
tractors of almost equal experience could quote against 
the same base line of Rs. 20.00 1akbs. 

Expenditure incurred upto August, 1977 was Rs. 72.38 lakhs. 
The reasons for the expenditure having exceeded the ac. 
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cepted contract amount again were due to increase in: 
quantities when detailed designs were prepared, ~ 

major items being increase in the length of the barrage 
from 4 to 5 bays each bay measuring about 30 metres in 
length; alteration in the design of abutments, the bottom 
width having been increased Nom 2 to 4 metres, increase . 
in cost of construction materials and labour which ara 
available as escalation in terms of the contract. to 

4.7. The Ministry of Energy have informed the Committee that 
the latest estimate of the cost of barrage as per the 2nd revised pro. 
ject estimate was Rs. 149.11 lakhs. The approval of Government 
(or it was awaited. The Committee enquired the reason for further 
increase in the cost of barrage. The Chainnan, Central Electricity 
Authority, stated during evidence:-

"Coming to Ithai Barrage, at the time of preparation of the-
original project, we have visualised four bays to give a 
discharge of 20,000 cu. sees. Later on the Manipur Gov-
ernment wanted to reclaim more land because durinl' 
the monsoon period the lake level goes up. They want-
ed to increase the capacity of discharge and reclaim land. 
Unfortunately we have a very big hump down stream the· 
river and unless the level of, the lake goes· up very high, 
the discharge capacity of the river is very much limited. 
In fact, it is the main reason why we have a big lake 
there. We had to remove that hump. The Manipur Gov-
ernment have made out a plan for reclamation of land 
and they wanted the discharge capacity of the river to 
be increased so that they can reclaim 30 to 40 thousand 
acres .of land, during the monsoon perbd. Instead of 4 
bays, the area of the regulator was increased to 5 bays. 
It resulted in an increase in the earth-work from 5,436 
cu. metres to 24,000 cu. metres because the cidesw had also 
to be cut, on escavation in the rock, from 6,000 1;() 2'0,000 
cu. metI'es, reinforced concrete from 4,700 to 7,500 cu. 
metres." 

4.8. lIn reply to a question, the witness stated: 

"We did not visualise that the labour had to be imported. 
practically hundred per cent." 

4.9. The Committee desired to know why the need leading t() 
ehanges In designs during execution could not be foreseen. Tht!' 
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~ of ~  have stated:-

"The need for changes in designs actually arose only as pro-
blems were confronted during execution. The original 
P!'03ect estimate was based on preliminary drawings and 
the than expected soil and site conditions. It was only at 
a result of detailed investigations during pre-construction 
and const.n,J.ction period that changes in the designs to 
suit such soil and site conditions arose. Furthermore, 
the pr'Oposal ftOr removal of sugnu hump and widening 01 
Manipur river downstream of the barrage  emerged dur· 
ing the construction period. Keeping in view these 
changes, the barrage had to be designed appropriately 
and accordingly the width of the barrage was increased 
from 4 to 5 ~ s.  

4.10. As regards the recovery of Rs. 1.79 lakhs from the contrac· 
"tor on account if demolition of the coffer dam done through other 
tContractors, the Ministry of Energy have stated:-

"The recovery o£ Rs. 1.79 lakhs representing cost of demoli-
tion which was to be recovered from the contractor has 
in fact been recovered from his 26th running account bill 
in March 1978 together with departmental charges 
amol."nling to Rs. 21,043.00" 

B. Power Channel 

.A udit Paragraph 

4.11. Progress of work upto October, 1977.-Of the total length 
'of 2,300 metres of open channel, work in 1,790 metres was complete. 
-However, rectification work was yet to be done in a length of 260 
metres (out of 1,790 metres) where there were distortions due to 
heaving up of bed and sloughing of banks. Of the balance (out of 
'2,300 metres), excavation in 450 metres was partly done. In the 
remaining portion of 60 metres, the work was complete  to the ex-
tent of 50 per cent. Of the total length of 1,253 metres of cut 
and cover conduit, 67 metres were complete. Remaining work was 
in progress. 

4.12. ~  of contra ct.-Tender notices were Bent by the Chief 
Engineer to eight leading contractors in the country in Septem-
ber 1970. The provision for this work in the project estimate of 1967 
was Rs. 124 lakhs but the estimated cost indicated in the notice 
inviting tenders was Rs. 240 lakhs. Three tenders were received 
(November 1970) one of which was very high and was not consi-
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dered fGr cGmparative evaluatiGn. The Gther two. Gffers were 88 
indicated below:-

··Firm 'N' 

RI. 529.60 lakhs. 
Rs. 632.19 lakhs. 

After evaluting the special conditiGns stipulated by the two. 
firms, the cGmparative positiGn as assessed by the. tender sub-CGm-
mittee appGinted by the tender committee was as under: 

Rs. 610.76 lakhs. 

Rs. 632.19 lakhs. 

4.13. The tender sub-committee recommended (February, 1971) 
the award of the work to 'H', the lower tendered. However, the 
finn had indicated in its tender that it would accept work Gn the 
power channel only if it was also awarded the work on the tunnel 
and surge shaft. Since it was not awarded the latter work and 
since it had declined (March 1971) to take up the work on power 
channel only, the tender committee recommended the allotment Gf 
the work of power channel to firm 'N' which had agreed to take it 
up for Rs. 600.57 lakhs. The work was accordingly allotted to 'N' 
with the approval of Government. 

4.14. The original estimate of Rs. 124 lakhs, based on the local 
schedule of rates of 1966, was revised keeping in view the tender 
value of the work awarded to the contractor, to Rs. 622.5'8 lakhs in 
November 1972 and approved by Government in June, 1974. Fur-
ther revision of the estimate to Rs. 1,150.25 lakhs in November 
1976 was due mainly to, basides escalation in cost of labour and' 
material, the following:-

(a) Changes in design and provision of extra items 
(Rs. 375.55 lakhs)-The bed level of the power channel 
as designed originally was at R.L. 763.524 metres with 
width of 6 metres and side slopes of 1: 1.5. However, be-
cause of extremely sloughing nature of the soil, the bed 
level had to be kept at R.L. 765.048 metres and to get 
the necessary discharge of water the bed width had to 
be increased to 18 metres and the side slopes flattened 
to 1: 3. Lining of the bed with cement concrete blocks 
of size 2516 mmx2515mmx750 mm, against 75 mm 
thick precast slabs provided originally, was cOllsidered 

• Mis. Hindustan Construction Co., Bombay . 
•• MIs. National Projects Construction corporation, New DeIhL 



necessary to check the upheaval action observed in the 
bed. Where even this could not check the upheaval 
action completely, blocks of thickness 1,750 mm had to 
be laid. This increased the cement concrete quantity 
from 680 to 8,800 cubic metres (increase in cost Rs. 24.36 
lakhs). Further, in view of the soil conditions met in 
actual execution, the provision of open channel beyond 
the first 2,300 metres had (1973) to be substituted by a 
reinforced cement concrete cut and cover conduit (1,253 
metres long). A bridge (cost Rs. 22.97 lakhs) also had to 
be provided on the Imphal-Tiddim road. These changes 
and the extra items increased the cost by about Rs. 375.50 
lakhs. All the extra items of work including the bridge 
and cut and cover conduit were got done by the same 
contractor, namely, firm 'N'. 

(b) Pitching of dry b01Llders on the side slopes fYf the 
cha.nnel.-The estimated quantity of pitching boulders in 
the approved first revised estimate was 2,190 cubic 
metres. The quantity provided in the second revised 
estimate was 29,036 cubic metres. This increase was due 
to the sloughing nature of the soil on account of which 
the slopes had to be flattened. This in turn increased 
the length of the slope from 7 to 32 metres and more 
pitching had to be provided, the area being more. As a 
result, there was increase in the cost by Rs. 29.53 lakhs. 

Government stated (January 1978) that the revised cost of the 
power channel as per the latest proposed revision of project eSti-
mate was Rs. 1,479.92 lakhs. 

4.15. Rupees 679.37 lakhs were paid upto October, 1977 to the 
contractor against the contract value of Rs. 600.57 ladchs. Out of 
Rs. 679.37 lakhs, Rs 185.83 lakhs were paid provisionally for extra 
items of work at rates claimed by the contractor pending final 
decision. 

4.16. Price escalation.-The work is expected (December 1977) 
to be completed by March 1980 as against the stipulated date of 
30th June 1973. As per price escalation clause of the agreement, 
the contractor was paid till October 1977 Rs. 59.88 lakhs to meet 
the increase in the cost of labour. A further sum of Rs. 12.72 lakhs 
was paid on account of increase in the cost of petrol, lubricants, 

. etc. (These two sums are included in the total payment made re-
ferred to in the above paragraphs). 
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4.17. Ema. expen,diture:-It had been stipulated in the original 
project estimate of 1967 that the side slope of the power channel as 
provided in the deslgn should be checked for stability after obtain-
ing clear test data of soil iampies. However, soil testing was done 
by the Central Soil and Material Reiearch Station, New Delhi in 
April-May 1973 long after the first sliding of soil, which occurred in 
April 1972. On the basis of this soil teating report, the side slope was 
:flattened to 1: 3. Thus, the designs had to be changed during execu-
tion and extra expenditure had to be incurred, as detailed below: 

(i) Excavation of the power channel was started as per origi-
nal design and the excavated earth was deposited on the 
banks in the form of roads. After sloughing of 
earth from the side slopes was noticed, as stated earlier, 
the bed level, the bed width and the side slopes had to be 
modified. As a result, 2.31 lakh cubic metres of sloughing 
earth had to be removed at a cost of Rs. 39.51 lakhs, the 
rate ~  for the purpose being Rs. 17.10 per cubic 
metre. 

(ii) In addition to above, extra earthwork (0.57 lakh cubic 
metres approximately) fClll' the removal of spoil banks 
constructed on both sides of the channel at the time of 
excavation of the channel as per original design had to be 
done, due to modifications in the bed width and the side 
slopes. Thils way likely to involve extra explenditure of 
Rs. 9.74Iakhs. Government stated (January 1978) that no 
payment had been made to the contractor and that the 
matter was under consideration. 

[Paragraph 11 (3.0 and 6.0---6.5) of the Advance Report of the 
Comptroller and ~  General of India for the year 

1976-77, Union Government (Civil)]. 

4.18. At the instance of the Committee, the Ministry of Energy 
have furnished the following note stating the progress made in regard 
to completion of the power channel upto 30 June, 1978: 

"The open channel section has been completed except the in-
take at the lake. However, the distortions due to heaving 
up of bed and slunghing of banks to the extent of 610 m 
(260+350 m) is still to be rectified. 

Of the total 1223 m of cut and cover section, 567 m. has been 
completed in every respect. Remaining work -is in pro-
gress. A serious bottleneck in the progress of this work 
was the non-availability of Sheet Piles. The Corporation 
was eatrlier advised to import the material, but recently an 
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indi.ieneus plut has Gtfered to role the same to meet re-
quirement. Subject to the availability of sheet piles, the 
work is expected to be completed before March, 1980. 

<a> For the purpose of construction, the entire tunnel length 
has been divided into four reaches, namely:-

(1) Reach bet-ween face 'Q' and 1 (i.e. between open channel 
and gate shaft)-692 metres long. 

(2) Reach between fece 2 and 3 (i.e. between gate shaft and 
construction shaft)-720 metres long. 

(3) Reach between face 4 and 5 (i.e. between construction 
shaft and. construction ~.  metres long, and 

(4) Reach between face 6 and 7 (i.e. between construction 
Adit and Surge shaft)-1244.23 metres long." 

4.19. The Committee enquired why the work of construction of 
the power channel was awarded for Rs. 600.57 lakhs when the amount 
indicated in the tender notice was Rs. 2401akhs. In reply, the Minis-
try of Energy have furnished the following Note:-

"As against the amount indicated in the tender notice of 
Rs. 240.00 lakhs, the tenders received from two flnns who 
were considered for comparative evaluation after ~ 

ing the special conditions stipulated by them were found 
to be respectively Rs. 610.76 and Rs. 632.19 lakhs. Both 
these offers were withip !l comparable ,range and were 
indicative of the fact that the broader assumptions on 
which both the firms had tendered were not very divergent. 
The wide variation between the tender estimate of 
Rs. 240.00 laklis and the tendered rate in the neighbourhood 
of Rs. 600.00 lakhs by the contractors can be attrIbuted to 
the reason that the estimate was based upon locally preva-
lent schedule of rates generally for small works using 
local labour whereas for works of this magnitude labour 
in a large number had to be recruited and tI'ansported from 
elsewhere. Seconaly, the work involved the use of heavy 
machinery involving substantial investment on earthmov-
ing eqUipment which it would appear was not taken into 
account while framing the departmental estimates. Thus, 
the scope of the work as envisaged by the departmental 
estimates was widely divergent from that on which the 
tenderers estimated their costs. It may be mentioned that 
the Tender Committee was at the level of Chairman, Cen-
tral Water & Power Commission assisted by Members of 
the Central Water & Power Commission, representatives ot 
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the Ministry of Finance and assisted by Directors incharge 
of designs, cost of Il'ates and other disciplines and it was 
after full consideration by this high powered. body that the 
tenders were finalised." 

4.20. The Committee were informed that the latest revised cost ot 
the power channel as per second revised estimate was Rs. 1482.13 
lakhs. Explaining the reason for the increase in the estimate from 
600.57 lakhs to Rs. 1482.13 lakhs, the Chaia'man, Central Electricity 
Authority, stated during evidence:-

"The length of the channel remains same. It was about 4 Km. 
but because of the sloughing conditions in the channel it 
was considered necessary to revise the design of the struc-
ture and we have gone in for cut and cover portion in 1.2 
km length of the channel which is roughly 21 times costlier 
than that of the open channel. This has to be done becaUSe 
of the very bad conditions which are very sloughing in 
nature." 

4.21. The Committee enquired why the sloughing nature of soil 
was not anticipated in the beginning when the first estimate was pre-
pared.. The witness stated:-

''We cannot change the geological features of the project. If 
there are adequate investigations, it will give sufficient 
advance notice to us. But as far as the design is concern-
ed, we have to design the structure according to the local 
conditions." 

4.22. In reply to a question, the Chairman, Central Water Com-
mission, stated:-

"I would like to submit that on the earth slopes in the excava-
tions there is a lot of uncertainties. Yesterday I submit-
ted that we did conduct institute tests and also sample tests 
on the earth that was existing in the approach tunnel area. 
The difficulties are that the parametres go on changing 
depending on the moisture content and vall'ious other 
factors." 

• • • • • 
''In spite of our tests, it is very difficult in the tunnels or in the-

earth slopes to determine the actual factor of safety. SG 
we go by trial and error processes." 
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"-23. In a written note furnished to the Committee the Ministry 
of Energy have stated:-

"Whil.e the ~ 1 report on which the project was based. 
did mentIon chances of sliding at some places it did not 
envisage the sloughing nature of the soil to' the extent 
that subsequently was encountered. Even the side slopes 
which were previously envisaged as 1  : 1.5 had to be, 
flattened to 1  :  3 or even more at some places." 

4.24. According to the original project estimate of 1967, the side 
slopes of the power channel as provided in the design were to be 
checked for stability after obtaining clear test data of soil samples. 
However, the soil testing was done by the Central Soil and Material 
Research Station, New Delhi in April-May, 1973 long after the first 
sliding of soil which occurred in April, 1972. The Committee 
enquired the reasons for the delay in soil testing. The Ministry of 

Energy have stated: 

"Pursuant to the stipulation in the original estimate of 1967' 
that the side slopes of the power channel as provided in 
the design should be checked for stability after obtaining 
test data of soil samples, such test data was actually 
obtained as far back as in April, 1968. On the basis of 
test results of laboratory samples and the cores taken 
from drill holes near intake, the power channel was 
designed with bed width of 6 metres and side slopes of' 
1  : 1.S. Subsequently, SQil samples were taken in August 
1970 also. Mter the major slide in April 1972, samples 
were collected and soil testing done. Samples were again 
tested in 19'73 and again in 1976. However, the type of soil 
met with at Loktak is highly heterogenous and varies all 
along the depth. The type Qf soil is generally silty sand, 
silty clay, humus clay, stiff brown clay etc. found within a 
depth o'f 10 metres. In some reaches even artesian condi· 
tions are observed. Under such conditions the stable slopes 
are usually established by observati()Ilal and testing pro. 
cedure and hence in some reaches the side slopes had to 
be flattened to 1 : 5. It would be noted from the above 
that the soil testing was a continuous process undertaken' 
at frequent intervals right from 1968 onwards and the' 
report of the Central Soil and Materials Research Station, 
New Delhi obtained in April 1973 was only one of such-
reports as a result of soil testing undertaken in the ~ s .. 
It is, therefore, submitted that there were no delays 10 soil 
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testing which, as :It,te4 above, was being continuously dqne 
throughout the execution of thiJ item of work." 

4.25. The Committee desired to know the amQunt paid to the con-
·tractor for doing the extra earthwork (0.57 lakhs cubic meters 
approximately) for the removal of spoil banks constructed on both 
:.Sides of the P9wer channel at the time of excavation of the channel. 

The Ministry of Energy have stated: 

"The claim preferred by the contracto.r for doing the extra 
earth work for removal of the spoil banks constructed on 
both sides of the channel which was under construction 
~ sometime past, on final examination has been found to 
be untenable. As such, the contractor has been finally 
informed on the 19th August, 1978 that their claim stands 
rejected. No payment has been made to the contractor 
for this item of work nor is proposed to be made." 

4.26. The Committee regret to note that the project estimates for 
'lithai barrage and power «:hannel were not prepared realistically. 
'Fer Itlaai hanage, the project es1imate was Rs. 13;13 lakhs. the 
-amount indicated in tender notice was &S. 20 lakhs and the lowest 
tender of MIs. National Projects Consnuction Corporation accepted 
was Re. 30.62 lakhs. The expenditure incUJT.ed upto August, 1977 
was B.s. 72.38 lakhs and as per second reviled project estimate it 
would be Rs. 149.111 lakhs. Similarly, for the -'power channel It he 
provision in the orieiaal pl'ojeet estimate was Rs. 124 lakhs, the 
amount melltioned in the tender notice was RB. 240 lakbs and the 
work was awaded to MIlS. National Projects Coastruction Corpora.-
tion fer ~  ~  la11dd: The -l*st ,.,iBe4I a.st ~  ~ powet 
cbanne1 a& per second revisecl estimate was &S. lW.13\lakhs. The 
I'tIUOIlIi ~  the variations between the estimates and the actual 
-~ n  mcurred for the construction of Ithai barrage were 
stated to be inter alia the cbaace in the design of t.e structures 
necessitated hy the desire of the Manipur Govemment Ito reclaim 
more land and c8nsequent iacrease in quantities and items of work, 
inuease ill the cost of construction materials like cement, steel, 
P.OL. and increase in IHour costs. The .chauge in the ldesign was 
a8eeted wlt.eD the constnaetioD work wu in pI'O.gt'e88. The main 
reuea for the increase ill. the cost of power channel was attributed 
to the sloUChiDc eonditionl 01 the eoiI which resulted in the revision 
.f the channeldesigD.. Besides the change liD . designs, other factors 
namely in.crease in the cost of constru.ctioo: materials like steel, 
~ n  ete. were ~  to be responsible for the increaSe in cost of 
~  
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4.27. The Committee find it difficult to appreciate the cost eseala--
tion from Rs. 13.13 1a.khs to Rs. 149.11 lakhs in the case of Ithai bar-
rage project and ,from Rs. 124 Iakba to BsI. 1482.13 lakhs for the power 
channel. Despite the various reasons and explanations offered for 
this phenominal increase, the Committee consider that much of the-
escalation was doe to project planning being seric)1uly faulty and 
without perspective. 



.wl.udit Paragraph 

CHAPTER V 

PENSTOCKS 

5.1. Fabrication and erection of penstoc.ks.-Tender notices for this 
. work were sent by the Chief Engineer in August 1970 tQ six leading 
·contractors in the country. Against a provision of Rs. 118.13 lakhs 
.(inclusive of cost of steel) for two penstQcks in the sanctioned pro, 
ject estimate of 1967, the tender enquiry indicated an amount· of 
Rs. 103.00 lakhs for fabrication of three penstocks excluding OOiSt of 
steel (estimated at Rs. 129.60 lakhs). 

Out of 6 firms to whom -tender notices were sent, two quoted as 
~  

-Firm'!' 

--Firm 'B' 
Rs. 99.23 lakhs 

Rs. 115.49 lakhs 

A late quotation from a public sector undertaking was returned 
to the firm unopened. 

Both the firms had stipulated a number of conditions having 
financial implications and the two tenders were evaluated as indicat-
ed. below: 

Firm'!' 

Firm IB' 

Rs. 110.86 lakhs (Rs. 2,346 per 
tonne) 

Rs. 119.07 lakhs (Rs. 2,483 per 
tonne) 

It was seen that the tender notice did nQt contain information on 
the following two important matters as a reS'Ult of which the tenderers 
made their own different stipulations:-

(i) Although: an item rate tender, the notice did not indicate 
the estimated quantities against each of the six items men-
tioned in the tender as a result of which the tenderen 
calculated the quantities from the drawings ,suppUed. 

-MIs. Indian Humo Pipe Co., Bombay. 
'··Mls. Giavanda Bimmey & Co., Cochin. 

'72 
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(1.i). ~.  width of the plates to be supplied by the project autho-
nties had not been indicated as a result of which the 
tendereI's made their own estimates of the number of cir-
cumferential joints in the penstocks. 

After getting necessary clarifications, the tender CQIIlmittee recom-
mended. award of the work to firm 'r for Rs. 109.85 lakhs. This 
recommendation was accepted by Government and the work was 
awarded to 'I' in March 1971. 

5.2. The work was d'Ue to be co,mpleted in 27 months to be reckoned 
from the date of first receipt of steel or approval of drawings by 
Government or the date of handing over site, whIchever was later. 
The WQl'k was commenced in June 1973 and had not been completed. 
(October 1977). 

5.3. As stated earlier, out of 4,800 tonnes, 4,592 tonnes had been 
fabricated and brought to site and 2,335 tonnes had been erected 
(Octotber 1977). The work was behind schedule because the civil 
works had not been completed due to unstable nature of the strata 
encountered. Against the contract value of Rs. 109.85 lakhs, 
B.s. 114.59Iakhs had been paid upto October 1977. 

5.4. Anchor blocks.-Against a provision of Rs. 25.88 lakhs in the 
sanctioned. project estimate of 1967 for the anchor blocks req'Uired 
for the erection of penstocks, the nQtice inviting tenders issued by 
Chief Engineer in July 1972 indicated an estimated cost of Rs. 41.40 
lakhs. The work was awarded to 'N' (a public sector undertaking) 
at its tendered' amount of Rs. 40.46 lakhs for oompletion by April 
1975. The payment made to the contractor upto September 1977 
amounted to Rs. 159.32 lakhs, the increase being due mainly to 
increase in the quantity of earthwork from 1,72,800 to 6,23,730 cubic 
metres. The increase was due to (i) change of alignment at the sug-
gestion of the resident geologist to get rock profile for the foundations 
of anchor blocks; and (ii) sliding of hill because of unstable strata. 
There was also increase in the quantity of reinforced cement concrete 
from 9,509 to 20,214:5 cubic metres as the foundations of the anchor 
blocks had to be lowered by 1 to 2 metres to get to the rock founda-
tions. As a result, the estimated cost went up by Rs. 145.89 lakhs. 
"Extension of time upto June 1978 was given (May 1977) to the con-

tractor to complete the work. 

[Paragraph 11 (8.0--8.4) of the Advance Report of the Com-
ptroller and AuditQr General of India for the year 1976-77, Union 

Government (Civil)]. 
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5.5. The Comtnittee referred to the omission of information in the 
tender notice on two imporiant matters namely estim·ated quantities 
and width of the plates to be supplied by the project authorities and 
enquired why ~  requisite information was nQt given in the tender 
notice. The Ministry of Energy have sent the following note* ex--
plaining the position:-

''The tenders were floated based on the tender drawings which 
gave details of the structure and its detailed s ~ 

to enable the tenderers to make proper assessment and 
offer their tenders. The tender drawings and the detailed 
specifications contained in the NIT were considered to be 
adequate enough to facilitate the contracting firms tQ offer 
their tenders. The notice inviting tenders gave details Df 
items of work involved and also total estimated value. The 
tenderers who offered their tenders made assessment based 
on drawings and specifications included in the N.I.T. and 
quoted their rates for various items." 

.. • • • 
"As regards the width of plates the normal range  of plates-
ordered for Penstocks is between 2 m. to 2.5 m. I,t was-
not considered necessary to specify the width of plates in 
tender specifications. Though the width of plates affects 
the number of circumferential joints, it can be seen that 
even with the reduced number af joints adopted by 
tenderer 'G' this did not affect the evaluation of tenders. 
and the tender of 'G' being higher was rejected." 

5.6. Explaining the variation between the project estimate and 
estimated cost in the tender notice, the Ministry of Energy hav .. 
stated:-

"The variation between the Project estimate and estimated 
cost in the tender nQtice was due to their tender designs 
made before calling for tenders based on their surveys done 
during pre-construction stage. The work was tendered on 
the basis of approved tender designs. The tender f01' the 
civil works and the tender for fabrication and erection of 
penstocks was awarded in 1971. The Resident Geologist 
works. The change in alignment of the penstocks between 
anchor 8 and 11 was done in ns 1 ~ n with the Ge0-
logist. lbe change in alignment in this reach did not 
was col1tinuously consulted during the constructiap of the 

·Not vetted in Audit. 
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result in abandQIling any work. The hill slide between 
anchor 11 and 12 oCC'Urred in 1975 and 4 & 5 and 5 & 6  . 
1974 respectively. m 

It is ~  to be completed by March, 1981 and the latest 
estunated cost fO.r ~  complete work of penstocks, i.e., civil 
works and fabrlcatIo,n n~ erection of penstocks is 
Rs. 636.76 lakhs." 

5.7. The reasons for the increase in the estimated cost have been 
indicated by the Ministry of Energy as follows.:-

"The reasons for increase in cost are due to escalatio,n and 
increase in quantities of work. Reasons of increase due 
to quantities of work are given beIQw:-

(a) Due to unstable strata met within certain reaches of the 
penstock, the civil works of that penstock required 
special measures to cMtrol the movements. Further, 
between anchor blocks 9 and 10, the alignment had to be 
shifted in order to obtain getter foundation for that 
anchor blocks requiring additional excavation; and 

(b) Due to the delay in the completion of Face 7 o'f the 
tunnel near its outlet, the Y pieces cannot be completed 
until this face is completed." 

5.S. Asked to state why the unstable strata could not be known 
d.n investigations before taking up the work of ereGtiQIl of penstocks. 
~h  Ministry of Energy have replied:-

"The report of geological investigation on which the prQject 
was formulated did not give any indication of unstable 
strata in the region of the penstock alignment. It was only 
subsequently when the work was in progress that unstable 
strata was noticed in certain reaches of the penstock." 

5.9. The Committee are unhappy to note that the work of fabri-
-cation and erection of penstocks scheduled to be completed by 11974 
is still in progress. According to the present position of the work, 
It is expected to be completed by 31 March, 1981. The delay in 
completion of work is attributed firstly to unstable strata met within 
certain reaches of the penstock and secondly to tlae delay in the 
completion of Face 7 of the tunnel near I its ~ . These two 
factors not only delayed the completion of work but also led to 
-Increase in the quantities 'of work and consequent colft escalation. 

·Not vetted in Audit. 

:239 LS-6. 
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The Ministry of Energy have admitted that the report of geological 
investigation on which the project was formulated did not give any 
indicatioDi of unstable strata in the region of the penstock align. 
ment. It was only subsequently when the work was in progress 
that unstable strata was noticed in certain reaches of the penstock. 
The Committee regret to observe yet another caSe of faulty ~ 

gical investigation resulting in delay in the execution of 
work and increase in the cost of work from Rs. 109.85 Iakhs to 
Rs. 636.76 lakhs i.e. about 600 per cent more than the initial estimat-
ed cost. The Committee consider the delay of more than 6 years in 
completion of this work as unjustifiably long and hope every effort 
will be made to complete the work well before the target date now 
ftxed i.e. 31st March, 1981 •. 



AudiV Paragraph 

CHAPTER VI 

POWERHOUSE 

6.1. Construction of power h01.l.Se: Tender notices for this work were 
sent by the Chief Engineer in August 1970 to eight leading contractors 
in the country. The provision for this work in the sanctioned project 
estimate of 1967 was Rs. 31.50 lakhs but the notice inviting tenders 
indicated an estimated cost of Rs. 40 lakhs. There was only ODe 
tenderer 'G' whose tendered cost was Rs. 77.07 lakhs, which after 
evaluation of the special conditions of the tender worked out to 
Rs.79.89Iakhs. The work was, however, not awarded to the tenderer 
as the tendered cost was considered high by the tender committee. 
Fresh tenders were, therefore, invited in March 1972. A public 
undertaking 'N', being the lone tenderer, was awarded the work at 
the tendered amount of Rs. 84.75 lakhs as against Rs. 79.89 lakhs, 
being the value of the tender of 'G'. 
6.2. The estimate was revised to Rs. 86.45 lakhs in the first revised 

estimate (1974) and to Rs. 208.71lakhs in the second revised estimate 
(November 1976). The increase in the cost was attributed to the 
following.: -

(i) increase in the quantities of major items (Rs. 67.85 lakhs) ; 
these were as under: 

---------------------------------------------.--------

Earth-work ( in cubic metres) 

Excavation in rock (in cubic metres) 

Steel reinfora-ment (in (onnes) • 

Drilling holes upto 50 .mm dia in rock and concrete for grouting 
of machine foundations (in metres) .  .  .  . 

Reinforced cement contracts (in cubic metres) 

First &cond 
revi!led revised 
estimate estimate 

5.280 28.513 

47.520 80.000 

915 960 

240 ~  

1.530 6,allo 

~  Provision for extra items (Rs. 1.57Iakbs); and 

(iii) escalation in cost of material and labour (Rs. 48.45 lakhs). 

The contractor had been paid Rs. 202.86 lakhs upto August, 1977 
including Rs. 28.07 lakhs refeI"l'ed to below. The work was to be 

77 
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completed in April 1975 but had not been completed (August 1977). 
The contractor has been given extension of time upto June 1978. The 
delay in completion of work was stated (March 1977) by the project 
authorities to be due mainly to: 

(a) substantial increase in the quantities of work; 

(b) delay in supplying drawings by the project authorities; and 

(c) delay in handling over site. 

6.3. Test check conducted in February 1977 revealed the following:, 

(i) The first revised estimate provided for 180 cubic metres 
of reinforced cement concrete at Rs. 575 per cubic metre 
for the service bay of the power house. The quantity 
provided for in the second ~ s  estimate was 3,220 
cubic metres. The reason for the increase in the quantity 
was stated to be that the rock at RL. 463.45 metres in the 
service bay collapsed suddenly when excavation was 
going on in the machine bay at R.L. 450 metres because 
of unstable strata. The whole area covered by the service 
bay had consequently to be filled with concrete, inyolving 
extra cost of Rs. 15.87 lakhs. 

(ii) A sum of Rs. 28.07 lakhs being the cost of extra items not 
provided in the agreement and also not sanctioned 
(October 1977) by the competent authority had been paid 
to the contractor upto the end of December 1976. 

[Par'agraph 11 (9.0-9.3) of the Advance Report of the 
Comptroller and Auditor General of India fC1l' the 

year 1976-77, Union Government (Civil)] 

6.4. According to the audit paragraph, the work of construction 
of power house was not awarded to Mis. Gammon India Ltd., 
Bombay as the tendered cost quoted by this firm was considered 
high. The same work was later on awarded to Mis. National 
Projects Construction Corporation, New Delhi which had quoted 
higher cost than the former firm. The Committee enquired how 
the tendered cost of Mis. National P,rojects Construction ~ 

was considered reasonable. The Ministry of Energy have stated:-

"'The Tender Committee recommended for rejection of the 
tender of 'G' (Mis. Gammon India Ltd.) in their meeting 
held on 9-3-1971 as its tender cost was Rs. 711.88 lakhs 
against tender estimated cost of Rs. 400 lakhs i.e., about 
100 per cent higher and the finn did not agree to reduce 
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the te?der price. The recommendation of the Tender 
Coml1llttee for rejection of tender of 'G' and inviting of 
fresh tenders was accepted by the Control Board at its 
first meeting held on 17-3·1971. 

Fresh tenders were invited in December, 1971. The delay in 
inviting fresh tenders was due to ~ s n of the 
quantities and the tender cost, based on revised tender 
specifications and drawings supplied by the C.W.&P.C. 
Accordingly, the original estimated tender cost of Rs. 40.00 
lakhs had to be modified to Rs. 66.00 lakhs. 

The tender intimations were sent to six firms. Of them, only 
two firms purchased the tender papers. However only 
firm 'N' (MIs. N.P.C.C.) offered the tender at &. 91.42' 
lakhs. Although costwise the tender of 'N' was higher 
than that of 'G' but as compared to the tender estimate. 
the tender of 'N' was about 40 per cent higher than the 
revised estimated cost against 100 per cent higher tender 
price quoted by 'G' about a year ago. Moreover, due to 
revision of tender specifications, there was a change in 
the scope of work, as for example, against the reinforced 
c!oncrete super structure cootemplated in the earlier 
tender, the fresh tender envisaged steel super structures. 
Notwithstanding this, the Tender Committee would have 
rejected the tender of 'N' and would have recommended 
for inviting fresh quotation. However, in view of the 
record of poor response to tenders in this area and the 
fact that the 'N' is a public sector undertaking, the Tender 
Committee held negotiations with 'N' in a series of 
meetings. As a result of these negotiations, 'N' reduced 
rates of some of the items thereby reducing theill' tender 
price from Rs. 91.42 lakhs to Rs. 84.75 lakhs which was 
recommended by the Tender Committee and accepted by 
the Control Board.1J 

6.5. The increase in cost was attributed inter-alia on account of 
increase in the quantities of major items and provision of extra 
items. The Committee desired to have a note on the extra items 
which were taken up during the construction of the power house. 
The note furnished by the Ministry of Energy is as follows:-

"Quantities mentioned in the contract were based on tendet 
drawings prepared before calling for tenders.--Extra 
items were necessitated by unforeseen site conditions and 
developments subsequent to award of contract. The 
major extra item refers to type of strata met with in 



80 

excavation. The contract provides for escalation clause. 
The extra amount paid on this account upto 7/78 is 
Rs. 28,10,593. Extra quantities were mainly due to extra 
quantities placed under the service bay to take into 
account the backfill for the slided rock mass and also the 
differences between their tender drawings and detailed 
construction design prepared 'after receipt of drawings 
f,rom manufacturers of equipment. Latest estimate for 
the Power House is Rs. 370.14 lakhs." 

6.6. Referring to the statement of the Ministry that extra items 
were necessitated by unforeseen site conditioIlS.1the Cqmmittee 
asked why the site conditions were not known in investigation 
before taking up the work. The Ministry of Energy have stated:-

"The original geological report, on which the project report 
was based, did not contain any prediction of the type uf 
strata that was actually met with at the site during the 
course of the excavation. As explained above, the actual 
conditions encountered at the site came to surface only 
as a result of excavation on the site." 

6.7. As regards the completion of the work, the Ministry of Energy 
have stated*:-

"Vall'ious components of the Power House, namely Transfor-
mer Deck, Cable Gallery and Switchyard Structure, are 
expected to be completed by December, 1978. Small mis-
cellaneous finishing works, may, however, continue for a 
year thereafter." 

6.8. One of the reasons for the delay in completion of work was 
stated to be the delay by the project authorities in supplying draw-
ings. The Committee enquired the reasons for the delay. The 
Ministry of Energy have stated*:-

"The drawings were supplied by the Project authorities to the 
contractor from time to time as received from the consul-
tants. The delays were due to changes in the designs 
necessitated by site conditions as revealed from time to 
time. The detailed ciwi,l construction drawings and load-
ings etc. are made available by the various equipment 
suppliers." . 

6.9. The Committee asked why Rs. 28.07 lakhs, being the cost 
of extra items, not provided for in the agreement, was paid to the 

·Not vetted in Audit. 
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contractor without being sanctioned by the competent authority. The 
Ministry of Energy have replied:-

''The payments made on a provisional basis have since been 
regularised by issue of sanction by competent authority. 
The extra items could not be foreseen for inclusion in 
the agreement as they arose out of the design and other 
changes subsequent to the award of the contract." 

6.10 .. The Committee find it in'terestin& that the tender of MIs. 
Gammon India Ltd. was rejected by the tender committee on the 
plea that its tendered cost was Rs. 79.88 lakhs againslt the estimated 
4:ost of iRs. 40 lakhs whereas the !UUDe work was later on awarded 
to Mis. National Projects Construction Corporation-a pUblic sector 
undertaking-at the tendered amount of Rs.: 84.75 Iakbs. 

The Committee note that the cost of construction of the power 
bouse was originally estimated at Rs. 40 lakhs, the work was award-
ed at the tendered aml>unt of Rs. 84.75 lakhs, while the latest esti-
mated cost of the work is Rs. 370.14 lakhs. The variation betweeD 
the cost las originally estimated and the latest estimated cost works 
out to more than 900 per cent. Whatever be the explanation. the 
Committee regard it as amazingly ridiculous and hardly doing any 
credit to the officers and personnel engaged in the estimating work 
for the project. 

6.11. The Committee have in this report pointed out various 
lopses, irregularities, omissions and inactions which are, in the 
opinion of the Committee, directly responsible for the delayed execu-
tion of the Loktak Project and an eight-fold increase in Its cost. 
Apart from the various suggestions for action made elsewJiere in 
the report, the Committee recommend ,that a high level enquiry 
Committee may be appointed to go into various lapses etc. pointed 
out in this report as also in the Audit Paragraph with a view to 
fix responsibility therefor and, in the light of its finding, lay down 
guidelines for the execution of Projects in future. 

NEW DELHI; 
April 19, 1979. 
Chaitra 29, i901- (S) . 

P. V. NARASIMHA RAO, 
Chairman, 

Public Accounts Committee. 



APPENDIX I 

(Vide Para 2.12 of the Report) 

Detailed Note on reasorn.s for increase in the Estimated Cost of /the 
Project a.t Different Sta.ges elf Revision 

I. Original Estimate Stare I (1970) . Rs. 10'90 erore! 

g. 1st Revised Estimate Stages I & II (sanction('d 1974). • Rs. ~  crores 

Increase over Original Estimate Rs. 22' 04 crores 

3· 2nd Revised Estimate Stages I & II 1977 (Techno-economic 
clearance given by C.E.A. in May. 1978). .. Rs. 80'63 erore. 

Increase over 1st Revised Estimate Rs. 47' 59 crore' 

Reasons for increase in the estimated costs under different head& 
of accounts are explained below:-

A. Preliminary 
Original estimate (1970) 

1974 S.E .. 

Increase 

1977 R.E. 

Increase over 19U S.E. 

Rs. 10' 00 lakhs 

Rs. 20' 50 lakhs 

Rs. 10' 50 lakhs 

Rs. 36'00 lakhs 

Rs. 15'50 lakhs 

2. The increase in 1975 S.E. was primarily due to adoption of 
figures of actual payment made by Manipur Government for surveys 
as also for further work envisaged as against the lump sum provi· 
sion made in the original estImate. 

3. The increase in 1977 R.E. over 1974 S.E. is dUe to detailed 
survey of Loktak lake and hydrological observations (Rs. 5.0 lakhs),. 
~ n s fees (Rs. 5.00 lakhs) , establishment of soil testing 
laboratory (Rs. 1.00 lakh) not provided in the sanctioned estimate 
and Misc. additional requirements (Rs. 4.50 lakhs). 

B.Und 

Original estimate (1970) 

1974 S.E. 

Increue 

1977 R.E. 

Increue over 1974 S.B. 

3'00 lakhs 

g6'32 latht 

g3' 32 lakh. 

4!l' 87 lalths 

16· 55 lakhs 
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2. The increase in 1974 S.E. was mainly due to payments mad .. 
lor land on the basis of actual assessment made by Revenue autho-
rities (Rs. 14.60 lakhs) and enhanced provision made fOr compen-
sation of fruit trees (Rs. 5.40 lakhs). 

3. The increase in 1977 R.E. over 1974 S.E. is mainly due to 
enhanced provision made for compensation for crop and fruit trees 
as per claims under process (Rs. 10.36 lakhs) and provision for land 
for construction Shaft designed later as per revised requirement and 
extension of colony (Rs. 3.00 lakhs) not provided earlier. 

C. Works 

(a) Ith4i Barrage 

Rs.iak h 

I. Originaiestimate (1970) (Rs.16.1O +Rs. 6,5 iakhsallocated 
to Irrigation) •  •  •  •  •  •  •  _ 

I. 1974 S.E. 

Increase 

1977 R.E .• 149'11 

Increase over 1974 S.E. 92' 57 

2. The increase in 1974 S.E. was due to increase in quantities of 
various items due to detailed designs, increase in rates on account 
of high ~n  rates and due to higher provision made for crest 
gates an hOisting arrangements as the provision made in the original' 
estimate for ~h s was considered n ~. There are various 
reasons for high tendered Il'ates which may be enumerated as (1) 
adoption of local P.W.D. scheduled rates by Manipur Government 
which were actually meant for small works; (ii) Award of works 
to major contractors (iii) remoteness of the place and (iv) sharrp· 
rise in the cost of labour and material between the time when the 
original estimate was prepared in 1966-67 and the tenders received 
in 1971. The quantification of various reasons for the main increase 
is broadly given as under: 

(a) 

(b) 

(c) 

Due to increase in quantity Earthwork and rock excavation 
from 5510 Cu. M. to 11052 Cu. M. and R.C.C. from 2912 
Cu. M. to 4790 Cu. M. .  .  .  .  .  • 

Due to high tendered rates for earthwork and R.C.C. 

Enhanced provision made for crest gates, hoisting, arraDfC-
menta etc .. 

Total 

Ra.lak h. 

4' II 

". 37 
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3. The reasons for increase in 1977 R.E. over 1974 S.E. are 
~ n  below: 

(a) Earthwork in excavati.on..-The quantity bf excavation 
has increased from 5436 cum. covered in the sanctioned 
estimate to 24,530 cum. in the present revised estimate. 
The increase in quantity is due to extension of the Barrage 
by adding one more bay to reduce the maximum flood 
leve1. This addition of one bay required for widening of 
the river bed by 10 metres, involved a huge quantity of 
earthwork in hilly banks on both sides of the river. The 
provision  for flaring out walls U/S and DIS of the abut-
ment is also added. 

(b) Excavation in rocks.-For reasons explained above th«t 
quantity of rock excavation has increased from 5617 cwn. 
in sanctioned estimate to 20,730 cum. in the present revised 
estimate. 

(c) Back fiHing.-The quantity has increased from 1435 cum. 
in sanctioned estimete to 7300 cum. in the R.P.E. The 
wide hill cutting involving widening of the river bed at 
1: 5 slope had to he backfilled after the construction of 
the structure and was not provided in the sanctioned 
estimate. 

(d) Reinforced Cement Concrete.-The quantity has increased 
from 4790 cum. in sanctioned estimate to 7500 cum. in the 
present RP .E. The increase is due to addition of one 
more bay of the Barrage and change in design of abut-
ment increasing the bottom width from 2 m. to 4 m. 

(e) Steel rein[orcement.-The quantity has increased from 30 
MT in sanctioned estimate to 245 MT in the present RP.E. 
The increase is due to addition of one bay to the Barrage 
and provision of protection walls with flaring steps consoe 
tructed U/S and DIS of the abutments. 

(f) Anchor Rods.-The quantity in the sanctioned estimate 
was 1575 RM of 36 mm. dia. anchor bars. Although the 
dia. of bars were reduced to 25 mm. and 32 rom., the 
quantity increased in length of the bars from 1575 RM. to 
10764 RM. The increase in quantity is due to extra provi-
sion of anchor bars in the abutments and protection walls 
to save extra excavation in rocks as well as. tlie conse-
quent concreting. 

(g) Extra items.-There a're 35 extra items in the present 
R.P.E. as a result of alteration and additions made in the 
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structures during ~ n in the work. The estimate 
increased by about Rs. 36.19 lakhs on this account alone, 

The reasons for increase have been broadly identUied and quali-
fied as under:-

Rs.lakba 

(i) Increase in quantity due to change in design 37.77 

(ii) Increa!C in cost due to extra items of works from change in design 36'19 

(iii) Increase due to rise in price index. 15' 67 

(ill) Increase due to W/C P .. tt. and contingency baaed on % ofI-Worb g'94 

.(b) Power Channel 

I. Original estimate (1970) (RI. 8glakba+ RI. 35 lakhs allocat-
ed to Irrigation) •  •  •  •  •  •  • 

Ig74 S.E. , 

Increase 

1977 R.E .. 

Increase over 1974 S.E. 

RI. lakba 

IQ4'OO 

6::ag'S8 

498'58 

14R2' 13 

8S9'55 

2. The increase in 1974 S.E. was due to (i) high tendered rates 
and (ii) increase in quantities and provision of additional items due 
to detailed designs. The reasong for high tendered rates have been 
-explained under Ithai barragt>. The quantification under difterent 
reasons for major increases is given below: 

RI. lakhl 

(a) Due to increase in qlnntities, E'Ccavation in Rock  from o' 36lakh cum. 
to 1.05 lakhs cum. 7'3 

(6) Dut to high tendered rates . 469'0 

(e) Due to additional items such as tra.h rack, .top 10gl, iilten etc. 14'8 

(d) Due to percentage provi.ion for establilhment &: contingency 7'4 

Total 498'5 

3. The !reasons for increase in 1977 R.E. over 1974 S.E. are 
-explained below:-

(a) Dry Boulder Pitching.-The quantity has been increased 
from 2140 cum. to 29036 cum. In the original design the 
pitching was provided in a limited zone of 4 metres 
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~  depth from supply level i.e. about 7 metres along: 
the slopes on both sides. Because of the poor strength of 
the soil the slope has been flattened from 1: 1.5 to 1:3 or 
more at places and the provision for pitching have been 
made covering the entill"e increased side slope length i.e. 
from 7 metres to 32 metres. The bed has also been pitched 
for 200 m. length U /S of bridge in the Tiddim Road 
crossing. All this has resulted in manifold increase in 
the quantity of pitching. 

(b) Providing and laying 1:3:6 cement concrets in wall and 
in the bed of the channel.-The quantity has increased 
from 680 cum. in S.E. to 8800 cum. in the present R.P .E. 
This exhorbitant increase in the quantity has occurred 
becau5'e of two reasons viz (1) Increase in thickness of 
concrete lining  in bed and (2) increase in the width of 
the bed. The bed was widened from 6 metres to 18 metres 
to get equivalent discharge at R.L. 765.048 In. Originally 
the designee bed level was + 763.524 with 6 metres bed 
width. Because of extremely sloughing nature of the 
soH, bed level had to be raised and this has resulted in 
increasing the bed width. Again the lining of the bed 
with cement concrete block was considered to check the 
upheavel action observed in the bed. The size  of the 
block provided is 2515mm x 2515 x 750 mm. This arrange-
ment also could not check the upheavel action completely 
and hence lining the bed with 1750 mm. thick raft on 
grid of beams and struts was considered. necessary and 
accordingly the same has been provided in the estimate. 
In original estimate, tlris provision of the lining was With 
'75 mm. thick precast slabs only. This acooUlIlts for 
enormous increase in quantity in this item. 

(c) Provision of extra items.-As mentioned above because' 
of sloughing nature of the soil excavation of open 
channel was not considered economical where depth of 
cutting is more. The provision of open channel beyond 
RD 2270 was therefore substituted by an R.C.C. Cut & 
Cover Section. The excavation for the Cut & Cover 
Section has been planned to be carried out with imported 
sheet piles and very heavy cross struts to take care of 
extra heavy side earth pressures. The provision of Cut 
& Cover Section was considered to be more feasible on 
engineering and economical grounds as the e.xcavation· 
of the open channel would have involved huge quantity 
of excavation due to highly flattened side slopes, 5: 1~ 
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Also it would have necessitated acquiring of additional 
land and payment of compensation. Even with this the 
stability of the slopes would have been doubtful due to 
sliding nature of soil. 

(d) Price escalation in material, P.O.L. & LabC1UT Compo-
nent.-Because of the price escalation in materials and 
labour component the increase in cost is estimated to be 
Rs. 259.60 lakhs. 

(e) Due to change of design, the original items of the esti .. 
mate had to be deleted and hence the rebate allowed by 
contractors could be availed of only on items 1, 3 & 5 of 
the estimate. 

The reasons for increase have been broadly identified and 
quantified as under: -, 

RI.lakhs 

(i) Increase in cost due to extra items or works from change in designs. !lS7-!II. 

(ii) Increase in cost due to rile in price index • 261' 60 

(iii) Increase due to W/C Estt. & contingency based on 5% of works 

(iv) Difference in 5% rebate allowed by contractor 

(c) Hlad Roe, TUMII and SluJjts.-
Ra.lakhl 

I. Original estimate (1970) 263'4° 

1974 S.E. 677'!I!! 

Increase 

1977 R.E .. 1959'°5 

Increase over 1974 S.E. 

2'08 

Ra.1akh1 

414'15 

1281' !lo 

2. The increase in 1974 S.E. was due to (i) increase in quantities 
~n  provision of additional items on account of detailed designs & 
(ii) high tendered rates. Open excavation increased from 1,29,000 
~ . to 10,42,000 cum., underground excavation from 1,16,150 cum. 
to 1.38,100 cum., steel for supports reinforcements etc. from 3220 
'MT to 3430 MT & concrete from 33,060 cum. to 47,010 cum. 

The major increases due to various reasons are given below:-
RI.lakhs 

(a) Increa,e in qUllntities of major item, 

(b) High tendered rates ofmiljor item' 

{c) Additional item. ,.g., .hortcreting, timber, supports etc. 

Total 

277'70 

28'00 
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3. The reasons for increase in 1977 R.E. over 1974 S.E. are indi, 

cated be1ow- .& ~ ~ ~  

(a) Boring of Tunnel.-The quantity of excavation has in-
creased from 1.29 lakhs cum. to 1.50 lakhs cum. This 
increase is mainly due to extension of tunnel by 692 m. 
beyond the intake shaft. Secondly, because of weak 
strata encountered, there have been excessive overbreaks 
and consequently more cement concrete filling. 

Due to methane gas explosion at face 5 of the tunnel, Mis. 
Patel Engineering Company refused to continue with the 
excavation of the remaining length of about 3 kms. of 
the reach between faces 4 & 5. They also gave up work 
in the reach between faces 0 & 1 due to excessive flow 
of water and total change in geological conditions. 

It has been decided to construct the reaches between faces 
4 & 5 departmentally by mechanised method and after 
installation of heavy ventilation system, remote gas 
monitoring equipments etc. which has increased bet. 
ween faces 0 & 1 has now been proposed to be done by 
knife cutter shield not previously done for any tunnel in 
India which has also increased the estimated cost of 
work. 

The tunnel being gassy, Mis. Patel Engineering Company 
had to be given enhanced rate for continuing with the 
work in the tunnel reaches between faces 2 & 3 and 6 & 7. 
This also raised the cost of works. 

(b) Permanent steel supports.-The quantity has increased' 
from 3,100 MT in S.E. to 5,631 MT in the present R.P.E. 
The huge variation in quantity is due to the necessity of 
providing more steel supports in the tunnel due to the-
weak strata involved. In the original estimate the pro-
vision for permanent steel supports was made only at 
the shear zones where crushed rock was anticipated. In 
the present revised estimated, because of unstable soil 
strata encountered, the provision of steel support has 
been made throughout the length of the tunnel at close 
spacing of 300 mm. to 500 mm. c/c. This has resulted in 
a substantial increase in the cost of steel support. 
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(c) Plain and reinforced cement concrete.-The quantity of 
R.C.C. has increased from 8560 cum. to 20,834 cum. in the 
R.E.P. 1977. In the sanctioned estimate the concrete 
lining provided was with plain cement concrete only 
except in the shear zones where the cruhsed rock would 
be met. Now the reinforced cement concrete has been 
provided throughout the full length of the tunnel. 

The increase in the quantity of concrete lining is because of 
the difference in thickness of the lining. The thickness 
has increased from 150 mm. to 300 mm. as per the latest 
design requirement considering the adverse condition of 
the soil strata encountered. 

(d) Steel reinforcement.-The quantity has increased from' 
180 MT to 2142 MT. As mentioned above the quantity 
has increased because of the provision of steel reinforce-
ment throughout the length of the tunnel lining. 

(e) Pressure grouting.-There has been excessive require-
ment for pressure grouting because of the unexpected 
flowing ground strata at faces 0, 1, 2 & 3 in the tunnel. 
Instead of rock the strata encountered is silt and shingle 
saturated with water necessitating pre-grouting for con-
solidating the same before taking up tunnelling. Pres-
sure grouting has also been resorted to in other weak 
reaches encountered so far. The quantity has been in-
creased from 2000 bags of cement to 1,85,670 bags as per 
present experience. 

(f) Price escalation.-The escalation in prices of materials 
and wages of laboup also increased the cost considerably. 

Identification and quantification of the reasons for increase 

The factors responsible for increase in the cost of works 
(viz. switch over to mechanised construction, change of 
agencies for construction, preparation of estimates for 
works by new agencies i.e. the Department and MfS· 
NPCC on the basis of present day costs of matenal, 
labour, electricity charges, etc. and for new items ot 
works and revised quantities) have superimposed their 
effects on one another and, as such, the reasons for in-
crease defined proper quantification individually. Most 
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of the increase had to be lumped together for the pur-
pose as given below:-

(i) Incre,ue in cost of construction due to change in the method of cons-
truction , change of agencies, higher rates paid for work in gassy tunnel, 
estimates based on present dlY COiU, new iteml of work, revised quan-
tities, etc.. • • • • • . . • . • 81iZ' 16 

(ii) Increase due to extra items involved in Mis. Patel Engg. Co.'. 
works. 103'61 

(iii) Inease due to rile in price index in Mis. Patel Engg, Co.'! works. 318' 34 

(iv) Increase due to WIC Estt. and contingency as % of works . 47' 40 

TOTAL • 

I(d) Penstock 
lU.lakhs lU.lakhs 

l. Original estimate (1970) 127'00 , 

1974 S.E. (Stage' J & II) 332'51 

Increase iZ05'51 

1977 R.E. (Stage I & II) 636 '76 

Increase over 1974 S.E. 304' iZ5 

2. The provision in original estimate (1970) was for Stage 1 
comprising 2 Generating Units. While the 1974 S.!:. mentioned 
above covers both stages I & II comprising 3 Generating Units. 
The other reasons for increase are (i) increase in quantities 
brought about by detailed designs and (ii) high tendered rates. 
The quantity of steel for penstock increased from 3000 tonnes to 
3534 tonnes, open excavation from 21 lakhs cuft. to 64 lakhs cuft. and 
-cement concrete from 2.24 lakhs cuft. to 3.52 lakhs cuft. The major 
increases due to various reasons are indicated below:-

(a) Increase in quantities m .. ntioned above 

(b) High tendered rates 

(,) Additional provision for Stage II 

Total 

Rs,lakhs 

31' 58 

78 '29 

80'57 

199'44 

3. The reasons for increase in 1977 R.E. over 1974 S.E,. are indi-
uted below:-

(a) Earthwork in excavation.,-The quantity of earthwork 
has increased from 1,72,800 cum. in S.E. to 3,81,335 cum. 
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in the present R.P.E. Moreover, harder material includ-
ing rock has had to be excavated which was not taken 
into account in the earlier estimate. All this has been 
due to change in alignment of the reach between anchor 
blocks 8 and 10 as per the suggestion of Resident Geolo-
gist. Land slides particularly in reaches between anchor 
blocks 4 and 7 also increased the quantity of earth work. 

(b) Reinforced cement concrete.-The quantity has increat-
ed from 9500 cum. in S.E. to 20,460 cum. in the present 
R.P.E. The foundations of anchor blocks and saddles had 
to be lowered by one to two metres and their design 
changed. 

(c) Penstock.-Increase in cost of steel and other construc-
tion materials has increased the cost of penstocks. 

(d) Prov;,sion of extra items.-Extra items in R.P.E. haa 
come to 8 Nos. which were not there in the sanctioned 
estimate. 

(e) Price escalation.-Rise in price index of constructIon 
materials, P.O.l. and wages of labour has also contribut-
ed to the increase in the estimated cost of works. 

The reasons for increase have been broadly identified and 
quantified as under: 

(i) Increase in QlB"ltities duf" to chang(' in design found n~  due to 
extre nely alv'::rJ! ~  conditions •  • 

(ii) n ~ ,be to extra itenu found necessary due to adverse ~  
conditions • 

(iii) n ~ du(' to rise in price of material. including .teel ror penstocks u 
well al rates of works items •  • 

(iv) Increase due to W/C Em. and contingency baed on percentage proviaioQl 

:I. Original estimate (1970) 

1974 S.E •. 

lacreue 

1977 R.E. (Slap I & II) 

Jncreue over 19i4 S.E. 

239LS-7 

lla. Iakhl 

SI'5O 

gG'45 

510'14 

Rs. la'l'u 

95' II 

16'44 

RI.Iakta. 

I" 
• 
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2. The provision in original estimate (1970) was for stage 1 
comprising two Generating Units of 35 MW each, while the 1974 
S,E. covers both stages I  " II comprising three Generating units at 
35 MW each. The other reasons for increase are (i) increase in 
quantities brought about by detailed designs and (ii) high tender-
ed rates. The quantities of excavation increased from 21,380 cu.m. 
to 52,800 cu.m., cement concrete from 4710 cU.m. to 7310 cu.m., struc-
tural steel and reinforcement from 225 tonnes to 628 tonnes and 
brick work from 249 cu.m.to 505 cU.m. The major increase due to 
various reasons are given below:-

(/I) Increase in qu:ntities ofmlin items RI. 11.34 altha 

(6) High tendered rates 45'83 hkbs 

(e) Provision of ad iitional items ",., ~ grouting, rubber 
leal. and asphalt leal., glass block panels etc. • Rs. 2'25 Iakhs 

(d) Provision made for II stage Civil Workl • Rs. 10'00 Ikht --Total Rs. 69 42 Illtbs 

(.) Less reduction due to elimination of certain itt-m. Rs. 5'00 bklu 

Net increase 

3. The broad reasons for increase in 1977 R.E. over 1974 S.E. are 
mentioned below:-

(a) Earthwork.-The quantity hu increase from 52,800 
cU.m. to 1,25,000 cU.m. The increase is because of change 
in the length of the Power House at the end of the 3rd 
Unit to accommodate electrical equipments. The excava-
tion involved was right from top of hill to base level of 
Power House. Because of the unstable slopes, benches 
had to be provided in cutting at difterent levels involv-
ing more volume of earth and wider area of excavation. 
The original ground level assume:! at R.L. 463.45 was 
not correct. The ~  ground level was up R.L. 490. 
Moreover, flatter slopes had to be given for stability. AU 
these account for variation in the quantity of this item. 

(b) Drilling hotes upto 50 mm. dia in rock ani groutina.-
The quantity has increased from 240 R.M. to 8,100 R M-
in this R.P.E. The revised provision is as per the design 
drawing issued by Central Water Commission. The 
nuolla for tbia wide variation in quantity is that the 
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Anchor Rods have been provided throu,hout the Power 

House foundation in!:luding service bay, whereas, in the 

earlier estimate the provision of Anchor Rods was for 

machine foundation only. 

(c) Reinforced cement concrete in Power House Unit Bays.-

The quantity of RC.C. has :ncre::sed from 5780 cU.m. to 

7688cu.m. in rresent RP.E. 1977. The s~n  estimate 

has been revised  as per the latest drawings supplied by 

C.W.C. 

Cd) R.C C. work in auxiliary TOO7nS including retaining 

walls.-The quantity hls increased from 135J cum. to 

4685 cU.m. The reason for this ~ n is due to exten-

sion of the retaining wall in the side of the auxllary 

room. Secondly the present estlm'ite has been based 

on the design drawings issued by C.W.C. 

(e) R.C.C. W01'k in Service Bay.-The quantity has increas-

ed from ]80 cU.m. to 1720 cU.m. The reason for th·s varia-

tion is that when excavation was going on in Machine 

bay at about RL. 450, the rock at RL. 463.45 in the 

Service Bay collapsed suddenly ~ s  of unstable 

nature of the strata. Under the circumstances the whole 

area covered by Service Bay had to be back filled with 

concrete. 

(f) Ertra Ite1713.-The provision of extra items in the RP.E. 

1977 has also increased the cost. There are about IS 

extra items which were not included in the S E. There 

was no provision for the Switchyard in the S E. The 

Civil works of the Switch yard have now been provided 

under this sub-head as extra items. 

(g) Price escalation.-Escalation in prices of materials and 

wages of  labour also contributed to increase in cost. 

(h) A lump sum provision of Rs. 10 lakhs was made under 

Power House in Stage II which on detailed estimate has 

worked out to Rs. 36.65 lakhs. 

The reasons for increase have been broadly identified and quan-

tlfted as under:-
Its. laleh, 

{I} n~ In quantity ~ to challge ill delilll due to geolo-

gical condi.lons .  •  •  .  .  .  . 107' 29 

(ii) Increase due to additioDal ilelD!! not coJUidercd earlier 
80· S9 

~ ~  w ________ ,1._ • ..." •• In nrIee-JDdn 



(ft,) Ineo-eaoe d'll'! to WIC Estt. ad coDtbaJeney bued on per. 
centage or worb. .  .  .  .  .  .  • 

(J) Tllil RtJCI ClttJlUIIl 

.. Original ettimatr (19'70) 

1974 S.E •. 

Inert-Ale 

1977 R.E. 

Increue 

a..laltbt 

8'10 

8'06 

NIL 

2. The increase in 1977 R.E. is due to (I) dehiled s ~ done 
DD. the basis of actual conditions (Rq, 8.40 hkhs) and increase iD 
cost due to price escalations (Ra. 8.08 lakhs). 

t Build;", 
I. Original estimate (1970) 

1974 S.E .. 

n ~ s  

1977 R.E. 

Increase over 1971 S.E. 

54'5° 

88'54 

54'04 

411B'1lI 

~  

2. The increase in 1974 S.E. was mainly due to (i) very high 
tendered rates ~. 39.72 lakhs). (ii) enh:mce:i provision for lump-
sum items such as water supply, electrical installation eh (Rs. 12.02 
lnkhs) and (iii) increase in provision for W IC establishment and 
contingencies (Rs. 2.15 lakhs). 

3. The broad reasons for increase in 1977 R.E. over 1974 S.E. are 
given below:-

The rate of permanent buildings (Rs. 430.00 per m2) meant for 
O&M staff was adopted the same as that for temporary buildings in 
the s n~ n 1 estimate. The actual tendered rates for these build-
ings were very high (Rs. 1552.00 per m2). The permanent build::. 
lngs are built of R.C.C. structures and brick walling and are situat-
ed very much in the interior of the hills. The increase on thi8 
account is of the order of Rs. 72.0 lakhs. Provision made for tempo-
rary buildings in the sanctioned eo;timate h!ld to be increased on 
the basis of ~ 1 requirements. Thls contributed to about B.s. 28 
lakhs increase. 



After the accident, the Technical Committee recommended more 
II.q)ervisory staff as well as ~  personnel Buil:iings being construc-
ted for them account for about Rs. 72.55 lakhs. 

Buildings found necessary far Departmental Construction amoun-
ted to about Rs. 93.20 lakhs. 

The reasons for increase have been broadly identified and quan-
tifie:i as under:-

(ii) Increase due to increase in rate 

(iii) n ~  in other items like colony road" etc .• 

Rs. In lakhs 

158'89 

44'10 

li.) increase due to provision made for W/C Eatt. on ~ 
basi,. •  •  •  •  •  •  •  • .. .5'6, 

Total . 

RI. in IaIdu 

I. Original Estimate (1970) 3'00 

197. S.E. s·oo 

Illcreue ll'OO 

'977 R.E .• "II11 

Increase over 197. S.E. 3'78 

2. The provisions in the 1910 and 1974 Estimates were bued on 
L.S. basis. In the 1977 Revised estimate, provision for trees alon, 
intake channel and the road from Ithai Bazar to Barrage have beeIl 
made on proper estimate. 
O-Mw;eUaneDus 

I. OriglnaJ Estimate (1970) 

1974 S.E. 

Increase 

1977 R.E. 

Increase over '974 S.E. 

RI. JOlkm 

36'00 

89'70 

.53.70 

404'73 

2. The n ~s  in 1974 S.E. was due to estimating the Lumpsum 
requirements more accurately according to the site conditions and 
enhanced prices of labour and material such as Fetrol, tyres etc. The 
major increases were on account of runnbg of vehicles (Rs. 15 



'"' lakhs), lighting (Rs. 11.60 lakhs). s~  arrangements (RI. 8 .• 
lakhs), water supply (Rs. 7 1: khs), labour compensation ~. (Rs. • 
lakhs) , telephones (Rs. 2.6 lakhs) and running and maintenance of 
hospitals and disrensaries (Rs. 2.0 lakhs). 

3. The broa-d reason for increase in 1977 R.E. over 1974 S.E. ant 
mentioned below: 

The completion of the project foreseen in the 1974 sanctioned 
estimate was M: rch, 1976 for Stage I and March, 1978 for Stage It. 
The revised target date of commissioning is March,1982. This hu 
contributed towards increase in the cost of {). Miscellaneous items. 

Moreover, departmental construction has necessitated heavy in-
crease in the requirement under various items which has materially 
in:re'se:! the cost. Items like running and mainten':lnce of transport: 
and other vehicles have gone up by Rs. 106.00 lakhs. Running and 
maintenance of dispensaries has increased by about Rs. 18.50 lakhs. 
The colony has very much increased and the increase on account of 
lighting of the colony i" of the order of Rs. 75,80 hkhs. Expenditure 
on Secu:ity Police has gone up by Rs. 82.0 lakhs on the b sis of claims 
preferred by Manipur n ~n . Othe" infra-stru -tural facilitie. 
like school. tebphone a'1d water suprly added about Rs. 27.00 lakhs 
towards the n~ s . The above total up to about Rs. 309.30 lakhl 
of n~ s  (out of Rs. 315.03 lakhs). 

Q-Special T &P 
RI. Iakb 

I. Criginal estimate (1970) 37'5° 

1974 S.E. • 128'89 

Iucrease -8'6. 

1977 R.E •. 442'9° 

Jncrellle ovcr 1974-S.E. 414'01 

2, Provisions ~  under this h~  represent ~  the residual 
values of the equipments purchased fJr the rroject. The reduction 
in 1974 S.E. is due to adjust-ments made h the requirement of 
machinery between the Department and the contractot. 

3. The broad reasons for increase in 1977 R.E. over 1974 S.E. are 
mentioned below: 

The unexpected and trecherous geological ('onditions and 
advent of met'tsne gas neo::essitated ch,,:nge in the method. 
construction of about 3.7 km. length of the tutmel which 
is now p!'Oposed to be done bv the most sophisticated and 
fiame-proof machinery and equipment. Uke point exca-



" vators. KnUe Cutter Shield, ftame-proof locos, etc. 81 alIo-
1nstallation of heavy ventilation and remote gas monitoTing 
system. The entire tunnel being gassy, ftame-rroof elec-
trical and gas monitoring equipments had to be supplied 
to the contracto:-s free of cost. These are the main reasons 
for increase in cost under Q. Special Tools and Plant. 

I. Original estimate (1970) 

1974 S.E. 

Increase 

1977 R.E. 

IncrcaJe over 1974 S.E. 

Rs. in laldu 

~  

79· ... 

110'16 

gO'7 

2. The n~ s~ in 1974 S.E. w::s due to provision of wid:!r rOlds 
(22 ft. i:lstead of 16 ft.) from colony to worksites for ab::lut 2'J miles 
as also adoption of higher mileage rates because of rise in prices of 

labour and materials. . 

3. The n s~ in 1977 R.E. over 1974 S.E. is mainly due to in-
crease in provisio1 for culvert, (Rs. 10 lakhs), approach TO ds (Rs. 7 
lakhs) , substitution of old cu12rts by bigger ones (Rs. 4.8 lakhs) and 

p:-ote::tion walls (Rs. 5.0 lakhs). 

S-Power Plant and ~  SlIsteml 

(al GeDera!1.:lJ Plant aDd MachJDery 

I. Ori.'l'inal estim:1tl' (1970) 

1974 S.E .. 

Increase 

1977 R.E .. 

lncrease over 1974 S.E. 

Rs. in hLkhs 

1141'97 

813'99 

""'1l7 

2. The increase in 1974 S.E. is mainly due to (i) inclusion of tho 
2nd stage for the IIlrd Generating units (Rs. 267.99 lakhs), (ii) ~
tion of the C03t of two Generating units of st ge 1 ~ the blS1S of 
budgetary s ~ made by Mis. BHEL (Rs. 188 lakhs) ani ~  
adortion of rates for cuxiliary and other equipments and erect:on 

charges on current prices (Rs. 112 lakhs). 

3. The incre'.?se in 1 ~ R.E. over 1974 S.E. is n~ . due to (i) 
ftnallsaJon of the cost of Generating uniia being supplied by Mil. 
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BREL (Rs. 203 lakhs) and (it) increase in cost of auxiliary ~ 

ments and ~ and cOmmissioning charges (Rs. 92 lakhs). 

1 . Original estimate (1970) 

1974 S.E. , 

n ~ s  

1977 R,E, 

Increase over 1974 S.E. 

Rs. in lakhs 

17'59 

44'98 

2. The increase in 1974 S.E. is due to provision made for 25 miles 
,(40 kms.) of transmission lines as against 10 miles considered in the 
original estimate, as per revised requirement based on the studie80 
made by the Central Water and Power Commission. 

3. The increase of Rs. 13.98 lakhs in 1977 R.E. over 1974 S.E .... 
mainly ~  to escalation in the prices of material and labour. 

Percentage ProtnBiona 

(Covering items like I. Maintenance, Losses on stock, II-Establlah-
ment, III. Tools & Plants, Audit and Accounts charges, tlld Abetment 

of land revenue) 

R,. in laldu 
1. Original estimate (1970) 97'57 

1974 S.E. 3°2'66 

Increase • ~  

1977 R.E .• 804'66 

lncrcue over 1974 S.E. ~  

2. The provisions under these heads are made on percenta2e basi&. 
The mcreases in the provisions under thesa Heads in the 1974 S." 
and 1977 R.E. are due to increases in the costs of works in tile5*" 
~ . 



APPENDIX II 

(Vide para 3.22 of the Report) 

Note on Committee set up on the ~ n of Hydro-Electric Project 
Y. K. Murthy Committee to examine the procedure for investigatiom 
and implementations multipurpose anj HydTO-electri.c Project. 

Terms of Reference 

(i) ~ n  in view the ~ n ns of the Experts Com-
mittee headed by Shri J. P. ~  which has examined 
the rise in cosh of irrigation and multipurpose proje::ts, to 
lay d:Jwn details of preparatory work n ss~  for obtaining 
sanction for multipurpose and hydro-electric projects, as also 
the procedures for according such sanctions; 

(li) Identify the contents of a detailed project report; 

(ill) Indicate the extent to which investigations should be carried· 
out, designs finalised and estimates for materi::ls, equipment 
and manpower prepared before investment decisions are tlken; 

(iv) Recommend the extent to which infrastructure artivity should 
be undertaken before an investment decision on the project 
is taken; 

(v) Suggest changes in funding and administrative at'r:lDgementl· 
to avoid time and cost over-runs. 

Recommendations 

(1) Adequate stePs should be taken for collection of ~  field' 
data required for as,essing the tec'mical and economkal feasi-
bility of irrigation, power and Multipurpose projects. 

(2) A close coordination of the data collection agencies for plan-
ning water resources projects is essential 

(3) A central data n~ should be set up for the storage, retrieval 
and analysis of data colle:ted by various agencies. 

(4) The rerorts in s ~  of irrigation, power and multipurpose' 
projects should be prepared in the following three stages:-

(a) Reconnaissance report; 

(b) Fe9sibility report; Ilnd 

(c) Definite Project report. 

tt 99 
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(5) It is necessary to prepare reconnaissance reports for all poten-
tial projects in the river basins in the country. A scheme 
should be introdu ed in the plan for this purpose to ensure 
the preparation of such reports on a time bound basis. 

.{6) Since the basic plans ~  designs may be on a prelimin:u"y 
form at the shge of the feasibility raports, adequate contigan-
cy allowance should be included to ensure that the project 
can be built within the estimated cost. 

·(7) Adequate attentions should be ,aid to the creation of bnsic 
infrastructures failities prior to taking up the project wo:ks. 

.(8) For a major multipurpose project costing over Rs. 30 crore. 
it would be n s ~  to employ atleast 2 or 3 n n ~ n  

Divisions in additbn to the assistance that could ~ obtained 
by them frJm Orga!lisati:ms like Survey of Indi\ Geological 
Su:vey of India etc. For major ~ s costing over Rs. 100 
crores it may be n~ ss  to have one or more field '. ircles. 

-(9) Unit rri::es of m3jor ibms of co,structbn mat'.?ri 11 and labour 
adopted in the preparation of the estim3te should be indicate:i 
in se?!lrab t. ble in the project report. 

(10) It is nece,sary to n ~ at the definib rroject sta:;re "con-
tingency allowa-:ce" to take' are of u'lcertai1.ties about under-
ground conditions. This however should be s ~  indi-
cate:i a!ld not in::luded i:1 ~  cost estimates of the project. 

.(11) As the detailed investigations of multipurpose and powe:, pro-
je::t> require st y in remote out of the way rhces for long 
perio:is, the terms of this posting should be made very 
att:active. 

-(12) At the State Level a multi di;ciplinary telm of experts shall 
analyse the data and prepare the rroject reports. 

(13) A ~h ~  Comm:ttee shall be set UP at the State Leve1 
1:> guide and oversee the n n ~ s at the st-te in carrying 
out investigations of proje.15 and preparation of rroject 
reports. 

(14) T'''e ~ Governments shall s~  up a well equipred dec;ign 
office with adequate expe:1ies for preparing the project 

rerorts. 

0(15) A High Level ~ of e'lCpern ~h  be set up at the 
~n  to advise the State n ~. ~ i, the inve.tigatioIll 
of project and prepar::.tion of project reports. 
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(16) In respact of inteI'state projects, steps shoulc:l be taken by the 
con.::erned state.; to arrive at an agreed solution in the initiaJ 
stag.;!. of the ploject inve3tigation itself. Where necessary. 
the assistance from Central Government could be taken. 

(17) Advanced planning of m::npower requirements for the CODa-
truction, operation and maintenance should be carrie.! out. 

(18) A schedule for financing mat:!hing with the constru:!Uon, pro-
gramme should be drawn up. 

(19) An adequate monitoring organisation should be set at the 
state as well as .:.t the centre to keep a watch 0;1 the progres. 
of the project. 

(20) A Czll should be set up in each state/Shte Ele:tric1ty Boad 
for ~ n  co;;t co;1trol in the project. 

Action taken by Government. thereJD 

The above rerort was submitte:i to Govt. only recently i.e. May. 
78 and is under examination. 

NAEGAMWALA COMMITTEE ON RISE IN C03TS OF IRRIGA-
TION AND MULTIPURPOSE PROJECTS 

Terms of Reference 

(a) The adeluacy or otheorwise of the existing arrangeme,ts for 
the 'nve,tigatio, and brmulation of irrigatb, and multipurpose pro-
jects, preparation of feasi!:>irty reports a;'}d e,ti:nates thereof and 
construction p'rogramme includingas'essment of benefits; 

(b) t'1e reaso'1S for r·se in the e,tim1ted costs of projects leading 
to their frequent revisbns and recommend; 

(c) modificct:on or revision in procedu'fe for more real"stic pre-
parat'on of project feasibility report, and estimates ~ al>o improve-
ment in ~  prese"!t system or imnle-nentatbn of projects b ensure 
their completion within t'le sa'1cthnei estimated costs and accO'fd· 
lng to the scheduled programmes of completion. 

Recommendations 

fnvestigat:on and planning of projects 

1. For n ~ n of ~ s in ~ n 1. ea'!b Shte sltould 
have 8 broad· ~  or"anisatto"l n n~ all s~ n s 1~ . 

aeering, geology, hydrology, revenue, ariculture, etc.) 10 that work 
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is· done by persaas. experienced and expert in ea·:h of the special:sed 
Ae1ds. 

(Chapter 9, paragraph 125} 

2. Immediate steps may be taken to set up a standing Committee 
for the development of basic data required fO!' planning water re-
sources projects; such a committee must establish liaison wit!} ap-
propriate data; the committee must prepare annual programm5 
tor data collection and analysis. 

(Chapter 5, paragraph 61) 

S. A minimum standard for factual informat'on which a project 
report must meet before it can be considered  for acceptance should 
be established. 

(Chapter 5, paragraph 61) 

4. Steps should be taken to see that researches are continued to' 
lmpt'ove techniques of data analysis; programme of in-service train-
ning to impart recent technical know-how in tas subject must als". 
be developed. 

(Chapter 5, paragraph 61) 

5. Steps should be taken to improve data status. 

(Chapter 5, paragraph 61) 

6. Stpps should be taken to set up national and reg' onal water 
data banks for the storage, retrieval and analysis of dab collected 
~  various agencies. 

(Chapter 5, paragraph 61) 

7. Adequate monetary incentives as well as ot'1er compens1t:>ry 
benefits should be provided in order to attract bright and ent'lusi-
astir. officers to come forward and undertake field investigatioM 
assignme:lts under arduous conditions of life. 

(Chapter 9, paragraph 126) 

8. Suitable funds should be allocated for :nvestigating properly 
the projects proposed. A part of this allocation could be on eu, 
mM"ked basis for investigation of specific important and co:nplelt-
projects. 

(Chapter 9, paragraph 127) 

9. Very big projects costing over Rs. 3() crores require a more-
ttrict treatment In their :ase the florst stage should invariably by 
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the I8Dction of the InvestigatiOD Estimate on the basts of the prell-
'minary proj ect report or reconnaissance report. The outlay aD 

such an estimate could be as much as 5 per cent of the anticipated 
10tal cost of the scheme and shauB be sufficient to enable a well-
manned O':ganiaation to be set up at the project site for carry:ng out 
through inve'"tigations and preparing detailed estimates in tennl 
-of accurate data on quantities, etc. The organisation should be 
beaded by a senior engineer who could be expected to take over the 
execution of the project also in due course . 

. (Chapter t, paragraph 128, 

10. The C.W. & P.C. should associate itself closely with the inves-
tigation organ :sations E'et-up by the States and give them neceSS8!'Y 
guidance and assistance in thelr work. 

(Chapter 9, paragraph 129. 

11. The guidelines laid down by C.W. & P.C. for the min1mW1l 
n s ~ ns to be carried out before preparat:on of project report 
.and estimate f()lI' approval of the planning Commission s'10uld b • 
• tr·cUy followed for preparing the reports and ~ s of all ma-
jor irrigation and multipurpose projects in the county. 

(Chapter 9, pzoagraph 124) 

12. C.W. & P.C. schould prepare and issue guidelines for investi-
gation of drainage part of the schemes. 

(Chapter 12, paragraph 16S) 

13. Studies ~ n~ outputs of indigenously manufactured 
-earthmovi11g machinery sh:>uld be carried out by C.W. & P.C. and 

norms iaid down. 
(Chapter 13. paragraph 188) 

14. ~ n of construct:on equipment and choice of construe-
thn procedures i'l a spe'!ialist's iob. S<e..,s should be taken by the 
Slate Goveo:-nments for n n~ tl,e expert' available wit'1 them and 
creating a cell which sl,ollld a·::Ivis'.! and he'p the project formulation 
~~n s in the p,.enal'ation of constructIon schemes, equipment 

8E'lection and plant layouts. 
(Chapter 14, paragraph 210) 

15. State (';ovemme.,ta shouM make a more h ~h arran'. 
mef't fo!' eollection and '"Il:nt.e"1S1'\ee of .the baslc data re.,n;t"ed for 
working out the beneftt-cost ration viz. cost of inputs like seed 
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manure, etc., value of outputs like produce, fodder, etc. and operatiOD 
. and maintenance chai'ges of irrigation projects. 

(Chapter 6, paragraph 83) 

16. There s'10uld be some one like the area development autho-
rity in every State who should be responsible to continuously watch 
all the developments brought by irrigation so as to maintlin an 
1n ~  view, of the area. In every State socio-economlc studie') 
for evaluation of beneftts derived from the projects after comple-
tion should be taken up and done per'odically by suitable agendes 
tn association with the planning departments, univers:ties, etc. This 
would help in . ~n  future policies to effect further improvements. 

(Chapter 6, paragraph 8S) 

17. With a view to reducing pressure on the financial resources of 
the count-ry and ensuring econom'c 1 s ~ n of t'cle capital and 
equitahle distribution of projects, these should be planned in phase! 
and taken up phase by phase. 

(Chapter 13, paragraph 183) 

18. To avoid change in scope of a project ~ h as, increases in 
area to be irrigated, increase in power generation capacity or in-
crease in thod control benefits) during construction the project 
should be planned more comprehens'vely at the eMly stage. 

(Chapter 11, paragraph 152) 

19. There is lib dbjection in principle to the change in scope dur-
Ing construction provided the incremental cost is justified vis-a-vis" 
the ned best available alternative. There is, however, serious re-
percussion of this change. Because of ;ncrease in s~  the ~  ~ s 

UP and the entire planning of resources is thrown out of ge1r. Whe-
ther to ~  to the changes in scope has to be de .. ided taking into 
account the economic constra!nts aVailability of n ~ and res')1l'l'ces 
1n the context of overall planning. On this consideration change. in 
scope may be avo:ded. 

However, changes in scope during construction may be allowed 
tn situations where, by not making c"tanges in the project feature, 
the chances of effecting increase in ICOpe are permanently jeopar-
dlsed. 

In case chanlfel in scope have to be accommodated after tlte 
approval of the project, the additIonal works shl)uld h ~  ~s

ble be sanctioner! as separate s h ~ whose costs have only to be 
arithmatlcally added to the earlier project to 6Dd GIlt the total cost. 
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When it is not possible to bring up a separate scheme to cov ... 
the ~  in scope, the estimate of the project with the increase«l 
ICOpe should be sanctioned as a "modified project" and not merelT 
.. revised estimate. 

(Chapter 11, paragraph 152)· 

Preparation of project feasibility reports and estimates 

20. No change in the existing administrative procedure to pre-
pare plan estimates at current prices is called for. However, as an 
Instrument of planning it would be unTeaLstic if no arrangementl' 
are made to take notice of the crucial factor of inflation. For tht. 
purpose a su'table cushion should be devised which may fit in with 
the governmental financial mechanism. Approval of a scheme take. 
some time. Commencement of real construction work after ~

val also takes time. Then comes the construction ~  to cover 
the increase owing to economic changes over the long period, an 
appropriate indicator of price rise (ie. an adjustment factor) should 
be constructed and the increa!"e so obtained added to the es'imate 
as a "supplementary provision" for adjusting cost estimates of plan 
projects. 

(Chapter 8, paragraph 102) 

21. An adjustment Factor of 7 per cent per year should be adopt-
ed in working out the 'Supplementary prov:sion' for adjusting thtt 
cost efltimates of plan projects. In applying this factor the s~

ed cost of the project should be relieved of the cost of land and 
only 50 per cent of this factor should be consi-dered for the period 
of ~  construction. (Rs regard cost of land, recommendation NO'. 
26 refers). 

(Chapter 8, paragraph 111) 

22. The adjustment flctor should be reviewed from time to tim. 
after n~ :nto consideration all aspects of the econom!c situation 
In t.he countrY. For this purpose the Central Water & Power Com-
mlo:si.on sltould have a permanent study cell for ~ n of data 
and preparation of Construction Cost Index for the works of river 
valley PI'ojectS. 

(Chapter 8, paragraph 112, 

23. To cover ('O'lt Increase rflle to chllnges in desfp and additional 
requirements at the time of deta'led s ~n and construction which 
fnvat'lIblv occu"e in rlvror vallev n ~ s ~ s  of t'telr C'mlnlmr 
nature additional provisions shoUld be made in the estiMate prepar .. 
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.-d at tho fearibUity report stage under a head which may be called 
"Margin of error". 

(Chapter 12, paragraph 151) 

24. The margins of error obtaining for different types of worka 
mould be constantly studie:l and periodically reviewed for adoption 
of any ~  standards in future. 

(Chapter 12, paragraph 166) 

25. A Central Committee consisting of concerned officials may be 
formed and assigned the ~  of evolving a standaord approach for 
.adopting the rate of compensation for land which would ~ n s  

(1) a fair deal to those affected and (li) prevent any artificial in-
crease in the cost of land 

(Chapter 13, paragraph 172) 

28. There is no unlform pol' cy n~ ~  of !'ehabi'itation 
measures. A broa-:l national polley on rehabilitation should be laiel 
down with prtlVisions fOr 1~ n  modifications being permissi-
ble on the merits of each case. 

(Chapter 13, paragraph 178) 

27. Once full compenc;athn has been made for the land and pro-
perty acquired, any addifonal expend:ture incurred towards creat-
ing a new and be+t€<T environment f'1r those dis"'Iaced on ~ n  

of construction of t,e project is purelv CJn soc'aI and welfare ('o'1"i-
deratirms and ie; not a propel' h n~  to ns ~ n. AJt11'1U1'l, 
thc"'e may not be a'1" alternative but to c"'lr(re this to the project 

~  it may be excluded for be!lefit cost "nal"sis. 
(Chapter 13, paragraph 179) 

28. Plannin'! for con!ltru"fl")n p.,uhme.,t s"ollld be given due 
imporfance ~  from the c:;tAtTO of f")rmulat:on and t"e ~  l'e-
po,..t <'houid n ~  a complete blue-r,orint of construction nr'1ce'i'1"'es 
and types of equipment proposed to be used in the execution of the 
project. 

(Chapter 14, paragraph 210) 

21}. Re'll;stic ~ s~ n  of t"e n1]+put!'l of indi:'e"lou!II ~ ~

tng equipments should be made while .n1 . ~ t"e unit COqt<!. 
(Chapter 13, paragraph 188) 

M. 1 . .. ~ w'tlt t"e nrp"!lrat;on of feac:;:bility ~ 1 ..  f"" " n 1 ~ . 

• fP."Q;1-,nttv ,.,11''' ~  ri"'AI ... "I1p. !'ll.on1d also be made ~ .  and 
~ thereof provided in the estimate, 

(Chapter 12, ~ h 185) 
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31. Programme Evaluation and lteview Technique (PERT) and 
Critical Path Method (CPM) net WO'l'k may be attempted right from· 
the project lormulation .tage so that programmes ao drawn up can 
form part of toe project report. 

(Chapter 14, pangraph 200) 

82. For guarding against inadequate provisions in project uti. 
mates, more care should be exercised in framing the estimates by 
those concerned with their prepantion, .. also those who check 
them. Advantage may be taken of the finalised cost figures incor-
porated in the completion report. of already executed projects. ID 
this context the Committee strongly recommends that the prepara-
tion of (.· .. JlDpletion reports, Which has not been given adequate im-
portance in the past, should be insisted upon to be finalised within 
~  to three years of commissioning the project. 

(Chapter 10, paragraph 141) 

3S. The set up for technical examination of projects in the 
C.W. & P.C. needs to be streamlined and suitably skengthened. It 
has al:m to be seen if examination of the same aspect in the project 
report by two departments can be dispensed with to avoid delay. 

(Chapter 4, paragraph 44) 

34. It is understood that in pursuance of the suggestion made in 
the 'repurt on 'Criteria for Appraising the Feasibility of Irrigation 
Projects' published by the PlannOng Commission in 1965, a Working 
Group v{as constituted by the Planning Commission comprising ~ 

gation experts, economists and planners for preparing a manual of 
standard procedures and methods for working out the benefit cost 
ratio. It is further understood that the draft manual so prepared it 
under wide circulation for elecit'ng comments and suggestions. 
While finalising the manual the Planning Commission may go into 
h~ question of the procedU'1'e for assessment of benefits in depth and 
indicate clearly the data which will be required to be collected for 
the purpose of working out the benefits and costs, illustrating at the 
same time the h ~  to be followed step by step in arrivin, 
at the benefit-cost ratjo. The cost of developing land for ilTjgatioa 
when it newly comes to a ewgion should not be missed in workin, 
out the B.C.C. Ratio. 

(Chapter 8, paragraph 82) 

Implementation Of pro1ect.: 
35. In connection with the sett'ng up of Control Boards for the 

eon'ltruction of inigation and multipurpole projects, the view and 

239 LS-8. ' 
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recommendatiODl of the irrigation Commission are endorsed for 
acceptance. 

(Chapter 14, paragraph 191) 

36. For a majO!' valley project there must be a Chie! Engineer 
or a Project Manager posted exclusively for its execution. 

(Chapter 14, ~  192) 

37. It is essenfal that the person in charge of exe::ution of a 
project is vested with app-ropriate authority-both admlnistrative 
and financial so that he may discharge his responsibilLies nh ~ ~

tingly. There is thus a very coqant case for delegating more powers 
to the Chief Eng"neer/Project Manager even when there ~ s a 
Control Board for overall direction as regards planning and execU-
tion. A team of officials including technical officers from various 
projects in be country ~  be set up to go into the question of 
delegation of enhanced powers to the Chief ~ n  /Proje::t Mana-
ger and h's executives and draw up a model for adoption in the Pro-
jects to be taken up in future. 

(Chapter 14, paragraph 193) 

38. There should not be too frequent changes in the key person-
nel entrusted with the execution of the proje::ts. 

(Chapter 14, paragraph 194) 

39. For a s ~ ss  implementation of the developme:lt pro-
gramme, there is a strong need to have comnetent ~  managers. 
To create a nu-::lells of such experts, senior technical officers who 
.~  an anti tude for project management should be earmarked for 
speCial training. , 

(Chapter 14, paragraph 197) 

40. A com"':,:,ehensive institute should be set up in the Centre and 
~  in C.W. & P.C. for training :n the water res:)Urces se-::tor 

of all ~ s n~ n s. geologio:;t." accountants, planners and mana-
reT'S who a'l'e engaged in project works. At the State ~  also 
there shO'Uld be training facilities in the water resources se::tor for 
junior officers of the rank of supervisO'l'!!, junior engi!leero; etc. The 

s n~ fadlifes like water Reo;our"es Development Ce!ltre at 
RO"lrkE"e "nri ~ n s  Staff ~  at ~  s'lo'lld be 
util :s ... o full v till such ti'Tle a cO'Tlpre;ensive i'1stitute at the Centre 
fO!' training in water resources sector come up. 

(Chapter 14," paragraph 197) 
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41. The use of all the. modern management techniquu based 011 
"System" approach in the implementaton of river valley projects 
in strongly advocated. 

(Chapter 14, paragraph 198) 

42. For the introduction of the modern mlnagement techniques 
It would be neceS3a":y to have properly qualified staff in the organi-
ltati,?l1 .. Mureover, persons at all levels of management will have to 
be fully conversant with these techniques. Adequate arrangement 
should, therefore, be made for the n n ~  project personnel far 
this purpose. 

(Chapter 14, paragraph 198) 

43. A detalled plan of work sltould be chalked out and schedules 
drawn up visualis:ng each impO'1"tant activity and taking into account 
the limitations and inter-relationship of one group of ~s with 
another by the use of modern programme in techniques. 

(Chapter 14, paragraph 200) 

44. It is necessary in case of major pr:ljects to adopt the modem 
systems and techniques of Material Management and Inve:ltory 
Control. 

(Chapter 14, paragraph 201) 

45. It is important to establ"sh Cost Engineering Cells on major 
projects as already advised by the Min;stry of Irrigation and Power 
which will gf) a long way in controlling costs and keeping the e::ti-

~ s ~  date. 
(Chapter 14, paragraph 206) 

46. A Management information System desIgned to provide in-
formatiem on cost and time for use by the project Managers for 

dec'sion-making be devised. 
(Chapter 14, par:>.graph 207) 

47. For exercising efficient financial c:Jntrol during execution of 
river valley projects, performance Budgeting System should be 
adopted. 

(Chapter 14, paragraph 209) 

48. Mini!"try of ~ n and Power may take neceo;s1ry ste". at 
the highest ~  -to n~ pressure on the n ~ s of indij!e-
nous equ;pment which are in both private and publ'c sectors for 

giving better service to their cuatomers. 
(Chapter 13, paragraph 189) 
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49. In allocation of financial s~ s irrigation and multipur-
pose projects should receive very high priority and adequate n~ 

10 that all projects approved by the Planning Commiss on are conl-
pleted in optimal time and further escalat.ons in cost due to pro-
tacted const!'uction period are avoided, 

(Chapter 13, paragraph 181) 

60. Advance programmes for stock-piling of construction mate-
rials and spare parts should be made very carefully by engineers With 
experience and foresight. 

(Chapter 14, paragraph 218) 

51. Some reasonable advance stock-piling of construction mate-
rial and spare parts should be permitted. 

(Chapter 14, paragraph 218) 

52 Wherever possible, a cement factory situated near a project 
requiring a very large quantity 01 cement foot its construction could 
be linked to the project, 

(Chapter 14, p:uagrllph 219) 

53. In deciding the agency for execution of project the following 
policy s~  be followed:-

In genpral, for big jobs, execution through departmental agen-
cies should be encouraged. 

Projects which are of complex nature and where there 's pos-
Sibility of changes being ~  as a result of further in-
vestigations during 'reconstruction stage, should invari-
ably be executed by departmental agency. 

Projects which are fairly well defined can be get executed 
through contractual agencies if suitable contractors come 
forwa1'd. 

(Chapter 14, paragraph 217) 

54. For expediting the acquis'tion of land and to prevent delays 
in the execution of projects and consequential rise in costs the re-
commendations made receDtly by tl:le Land Acquisition Review Com-
mIttee set up by the Government of India are endorsed for imple-
mentation. 

(Chapter 13, paragraph 171) 

55. Special land acquIsition oftlcers should be earmarked for 
major projects so that they can live tbe'r undivided attention h 
the project work. (Chapter 13, paragraph 171, 
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Act:on taken on the ,.ecommendat;ons: 

The most important recommendations of the Committee was that 
"guidehnes laid down by CW&PC for investigations to be carried 
out before pIeparations of the project reports and estimates flf 
approval of the ~ nn n  Commission should be strictly followed 
for prep.u-ing the reports and estimates oj; all major irrigation and 
multipurpose projects in the country". As a result of the above 
re 'ommendations, to enable investigations work to ~ carried out 
Diong the right lines and ilr preparation of realistic cost estimate, 
the Central Water Commission had circulated in August 1975 and 
July, 1976 respertively two ~s  Guidelines for investigation 
of Major Irrigation and Hydro Electric Projects" and Broad guide-
lines for preparatbn of project estimates tor major irrigation and 
mul.ipurpose projects" to the various State Governments State 
Ele::triclty Boards. The former booklet contains the guidelines lay. 
ing down the minimum investigations necessary for major irrigati:>n 
and hydro-electric projects keeping in view the instructions isSued 
from time to time by the Planning Commission on the formulation 
of new projects. The booklet on "Guidelines for preparation of 
estimates furnishes items of the e9timated together with 
suggestions On the methods of preparation' of detailed and 
reali'stic project e9timates, Adherence to these guidelines 
would go a long way in carrying out systematic investigations 
of projects and preparation of a detailed project report with reali!ltic 
estimates of cost. The Indian Standards [nstitution has also fina-
lised a number of standards and guidelines for carrying out n s ~

gation of projects and preparation of detailed project report. These 

deal with a number of subjects such as--

(a) The detai:s of invest!gations to be carried ".,t. 

(b) The details of topographical survey. 

(c) Geologic:1l Survey. 

~  Material Survey. 

Ce) Organisational set up for carrying out investillatfnft 

(f) Metho:iology flr preparation of the project report etc. 

In July, 1976 the Conf.erence of the Chairman. State, Electricity 
Boards while considering the report note:! that there was no uni. 
formity of approach in the investiga'ion of pojects and preparation 
of pl'oiect reports ani recommended that a ~  be set up 
to make a detaile::l examinat"on of the procedures for investig:lting 
and implementing multipurplse and hydro-electrfc projects ,and 
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Inter alia, make recommendations to reduee the cost and time over-
runs. Accordingly, the Ministry of Energy (Deptt. of Power) set 
up the V. K. Murthy Committee in September, 1976 to f·urther study 
and to make recommendations in this regard. The Committee's 
recommendations, which were submitted in .!·une, 1978 are ~1 

examined. 



APPENDIX-III 

(Vide para 3.35 of the Report) 

Note em. ,.eason, jor the delay in finalising the special terms and 
n. ~ns and conclucting an agreement ~ Patel n ~n n  

Company 

The follow:ng events, described in chronological order, will 
explain the reasons fJr delay in finalising the special terms Bnd 
conditions f,:>r concludlng the agreement with firm 'P':-

1. On receipt of the approval for award of the above work to firm 
'po 1,ide erstwhile Ministry of Irr:gation and Pewer letter N,. 11 (55)1 
70-EL.I1I, dated 11th August, 1971, the latter of intent' was issued 
to the finn by Chief Engineer on 20-8-1971, wherein the firm was 
directed to commence the work an::! they were intimated that other 
formalities regard:ng signing of the agreement were being finalised. 

2. Subsequent to the issue of. letter of in!ent, the firm 'P' made 
cJIrespoadence with the project authorities under the communica-
tions dated 6th November, 11th November, 1st December, 1971 ad 
5th February, 1972 regard;ng clauses ~ n n  to 'Payment 01 
Advances', 'Use of materials from excavation', 'Ass·stance in moving 
s!tes', 'Requirement of power', 'Schedule· of mnterial supplie:l bl' 
the Government' and c:auses 5-A, 10-D :md lO-E. 

3. The special conditions :If the contract were finalised in various 
discussions held w·th the contractor. A copy of the finalised special 
conditions was f1rwarded by Chief. Engineer to firm 'P' under hi. 
1ettel" dated 14-8-72 and 'P' was request.ed to convev his acceptance 
Chief Engineer expedited the firm again on 14-3-1973. 

4. In their letter ~  24-4-1973, firm 'P' forwarded the f,Ilow-
lng to the project: 

n their draft containing all conditions except 2 cond:tions; 
(if) list of amendments made to conditions liste:! in (i) above; 

(iii) 2-'Special risk' conditions which werE' yet tJ be finalised. 

5. The moiific'ltlons propose" by the finn 'P' were con'lidf!!ed 
by Tender Sub-Committee and discussions were held with the finn. 

us 



114 

In the:r letter dated 17-5-1973, firm 'P', submitted revised draft ot 
n ~ ns  viz. (i) Clause 5 (a)-"Special Risks", (ii) Excepted 
Risks; and (iii) Clause 10-D "Price s ~ n . The firm 'P' reite-
rated that the revised draft had been prepared by them so as to 
accommodate the observations of the Tender S·..tb-Committee and 
that had the objections been raised by the d€plrtment prior to start 
of the work, they ~  not have agreed to have any revision of the 
above spec-a! conditions. 

6. In reply, the Chief Engineer informed the firm 'P' on 13-9-1973 
1hat the clauses modified in light of discussions held in July, 1973 
had been sent to the Ministry for approval and therefore it was not 
possible to make any modiftcat:ons as suggested. 

7. Mter correspondence and d1scussiJns, the firm 'P' in their 
letter dated 7-3-1974 addressed to Chief Engineer, conveyed their 
concurrence to the conditions of the contract except for the follow-
ing 4 conditions wh'ch were still under finalisation in consultatiOA 
with the Ministry of Law:-

(i) ClaUse 5(a)-'Special Risks'. 

(if) Everything at Contractor's Risk-

(a) Excepted Risks. 

(ill) Payment of Advance-

b (ii) Imported Equipment. 

(iv) Completion Period. 

8. In their letter dated 29-4-1974, the Firm 'P' returned the copy 
of draft agreement indicating therein the typographical errors which 
had been duly reet.fied by them and :;ome additi :ms made to the 
clauses including variation in clause 39 "Variation in cement and 
other materials" and clause regarding "Payment of, advance". 

9. On 31-7-1974, Chief Engineer inter alia mtimated to 'P' that 
in regard to the clause for "Payment ')f Advance", the Ministry of 
Law had suggested a modification to the clause to facilitate the con-
tract')r to claim relief from Income Tax in vip.w of the objection 
raised by 'P' regarding the owner:;hip ot the equipment being ma:ie 
in the name of the President of India. 

10. Under letter dated 10-8-1974, the firm 'P' replied. that they 
agreed to clause 39 but as regards the ad'/ance claus\!, the:y intimated 
that it was legally not poSSible to transfer the ownership of theft' 
maChinery and equipment to the President of India. 
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11. Chief Engineer forwarde:i on 21-10-1974 to firm 'P' a CJPY ot 

the spec.al conciltions to accomp.my the agreement ba3ed on th.-
dis::u.>sions hell with h~ So.icItor to the Government of, In:La and 
requested the.n to enter intJ the agree!uent immediately. 

12. In their ~  dated 5-11-1974, the firm 'P' forwarded finai; 
draft of special conditions to accompany the tender wherein all 
correctjons sa d to have been agreej to had bern included and they 
requested the Chief Engineer that the same may be incorporated in 
the agreement. 

13. In rep:y, Chief Engineer informed firm 'P' on 18-11-1974 that 
there were a few typ)graphical errors and few modifications made 
in the firm's copy and ~  insertions left out and also it was not 
clear whEther t.le clause "Payment of Advance" sub-para 'C' had 
been agreed to by SoLcitor to Government of India, Ministry of 
Law. He, therefore, requested the firm 'P' to depute his represen-
tntive t) come to Delhi for further discussions with the Solicitor 
80 that the clauses could be finalised and agreement signed by tho 
end of the month. 

14. After discussions with the Solicitor, Min!stry 01 Law, h~ 

firm 'P in their letter date1 4-1-1975 informed the Chief Engineer 
that sub-clause (iii) of "Payment of Advance" might be deleted and 
enclosed c:ause substituted in its place. With regard to signing the 
Trust Receipt, the firm was agreeable to do I) on the footing that 
luch Trust Receipt  shall be treated as forming part of the contract 
document and the Deei of. Pledge in ~ n  and clause 9 shall be 
in plI'ticular. The firm also returned 'Deed of Pledge' duly initialled. 

15. Vide letter dated 8-1-1975, the Chief Engineer intimated to 
firm 'P' that some discrepanciesiomission:; had been noticed in the 
amended c:ause (iii) under the head 'Payment of Advance' and in 
the Trust Re::eipt and requeste1 'P' b incorporate the correctiolU 
In the forms which may be duly typed on stamped papers of re-
quire:! value and to s:!nd the same along with the tender documents 
at the earliest for finalisation of the agrtlemcnt. 

16. In the meantime, as a result of two explos'ons on 25-1-1975 
wh'ch occurrei at f.ace 5 :If the Head Race Tunnel, 14 persons lost 
their lives, including one of the Engineers of the firm 'P'. The firm 
referred to the above accident in their letter dat0d 11-2-1975 and 
stated that their r:--te<; did not alhw f:lr tun',elFng in such d'mgerous 
gag and s ~  Chief n n ~  t, do everything necessary to 
make the nn ~  condItions n)rmal :md safe from such dangerous-

gas, free ot cost to them. 
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17. Vide their letter dated 28-2-1975, firm 'P' conveyed then 
acceptance to the amendments as suggasted by the Project except 
• few amendments in ~  of Plecige and 'fruet Rece:pt which were 
returned initialled after carrying out amendments. 

18. Chief Engineer informe::i the firm 'P' telegraphically on 
23-7-1975 that serious view being taken by Ministry for delay in 
aigning agreement and requested for immediate actl:in ~ n  which 
payments would be stopped. 

19. Vide letter dated 4-8-1975, the firm 'P' invited reference to 
their earlier letter dated 14-2-1975 mentioned in para 15 above and 
stated that they had no experience in tunnelling under explosive 
gaseous conditions and it was therefore not possib:c for them t:l 
execute tunnel under such dangerous and hazardous conditions. 

20. A number of communications were e>.::!hanged with the firm 
tmd discussions held in varbus meetings. On 15-12-75, the firm 
again reiterate:! h ~ the geological conditions involved in the tun· 
nelling operations were entirely different than those n s ~  in 
the tender documents and that encounter of hilthly explosive 
Mathene gas was altogether a now phenomen'm. The firm, there-
fore, offered following two alternat:ve proposaJs:-

Proposal I: 

The present contract be n s~  on mutually accepted basis and 
the firm be ns ~  suitably ~  additi n~  coste; for w')rks 
already ~  by them and t1-te Joverm'l'lent might prep,"e a 
new set of s ~ ns for the entue works and invite fresh 
tenders. 

PrOposal II: 

As an alternative to above, the firm proposed the following:-

(1) tJ finalise the p"esent contract ~  ~ns n~ them 
suita':lly for additional costs for works alrea::iy executed 
by them so far; 

(ii) h . ~  the firm will exec'.lte the works on faces 1. 2, 
3, 6 &: 7 (ex('luding all works between faces 4 &: 5) on the 
fo:lowing basis-

(a) h~ Expert Committee to ~  advice on tunnelling 
techniQue, equipment, c:mstruction met!lods and safety 
precautions, 

(b) new rates and terms be n ~n ~ with the firm for 
works from gate shaft toward, face No.1 I: 7.. 
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21. Vide their letter dated 13·2-1976, the firm 'P' intimated to 
Chief En,meer that they would execut,e all works except works ill 
faces 4 & ~ wmch IIUgllt De awarded to oUler agencies and 1f Depart-
ment proposed tJ award work at faces ~ & 6 alSO to the other agen .. 
cies, as tne working poin-.s for the3e faces were common to facea 
4 & 5, they would have no objection to their transfer. 

22. In their letter dated 10-3-1976, the firm intimated that they 
have no objectiJn to hand over their swplus equipments for work 
br;>tween faces 4 & 5 on mutually agreed bas.s. Tne firm also stated 
that for the work ot tunneiling between faces 1 & 3, it would be 
nec,essary to hlve advice of the Specia.ist from abroad, which the 
Government should arrange free of C)st, besides ~h  matters 011 
~ n of work. 

23. Chief Engineer sent a self-contained note with copies of, relc. ... 
vant corresponden::e on 17-3-1976 to the ~  the Control Board 
for further decision by the Control Board/Ministry. The case was 
referred by the office of the Control Board to Ministry of Energy on 
13-4-1976, who intimated that Technical Committee had been set 
up to advise on the method ot underhJcing tunnel job and to give 
continuous guidance and a1s) foreign expertise was being consulted 
fer s ~h s of tunnelling work. The Ministry of Energy 
also informed that since the project was to be handed over to Na-
tional Hydro Electric P)wer Corporation shortly, the Chairman & 
M.D. des gnate had been requested by them to visit the project site 
lind examine the orglnisation capabUty of the Beas Project an:! 
National Projects Construction Corprlration hr undertaking the 
work. The Ministry directed that in the me'lnwhile the a:ivlce of 
the Ministry of, Law might be obtained ~ n  the action that 
could be taken against the firm 'P' under the clauses of the drJft 
agreement. 

24, Acc,rdin"'lv, the ~  was referred by the C)ntrol Board office 
to Min'stry of Law on 25-7-1976. As de:;ired by them a s'?lf-
conbined note was submitterl to Ministry of Law On 24-8-1976. 
Certain clarifications raIled by Ministry of Law were also furnfs:'led 
on 16-!l-197n. The advice of, the Ministry of Law was rece"ved .,n 
25-9-1976. The Departme"lt of Power sought further advice of the 
Ministry of Law on 8-12-1976 who rendered their advice on 
21-12-1976. The Ministry of Law advisei that In h~ peculiar bcts 
and clrcumstances n n~ in the aase. the advisable course Wltl 
either to issue 8 sh,w-cause n ~  without any 1"recipltllte action 
under cJaus'! (fin nf the aere"me"lt or b sp.nlt a ('ommunicatfon to 
the" contractor calling upon h:m to ftWil his obligations under the 
contract. 
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25. In view of. the advice 'of the Ministry of Law that the precipi-
tate action should not be taken in the p .. s~n  case, MJ.nistry 01 
Energy (Department of Power) directed the Control Board office on 
29-12-1976 to bring the Law s~ s advlce regarding legal status 
of the contract tJ the notice of the Chairman and Members of the 
Loktak Committee (High Power Loktak Organisational Committee 
which had beeD constituted in July, 1976) and i.hat in view of the 
proposed negotlatlons with the contract)r, the proposals mentioned 
above for issue of show-cause notice etc. might be deferred. Accord-
ingly, the relevant papers were sent by the Control Board office h 
aa the Members of Loktak Tunnel Organisati:mal Committee on 
6-1-1977 for their consideration and decision. 

26. The revised rates and conditions proposed by Mis. Patel 
Engineering Co. were considered by the High Power Organisational 
Committee and examined in detal by a Negotiating Committee set 
up by the above Committee in February, 1977. The Neg)tiatinS 
Committee after carefUl examination of the propos.'ds o£ MIs. Patel 
Engineering Co. for additional rates and extra cond:tions, a study 
of comparable rates t) the extent available on other jobs and com-
parison of rates indicated by another public sector undertaking, 
undertook negotiations with Mis. Patel Engineering Co. Enquiriea 
were also made from other prominent c:mtracting agencies, e.g. 
Hindustan Construction Co., National Projects n~ n. Cor-
poration and Thapar Intrafor c). While M13. Hindulrtan Construc-
t' on Co. refused to take up the work un.der existing geological and 
gassy conditions, National Projects Construction C:ll-poration and 
Tbapar Int1'afor Co. quoted abnormally high rates. The Negotiating 
Committee arrived at agreed rates and conditions which, in the'r 
considered judgement and -opinion, were reasonable. The opinion 
of the Law Ministry was also obtained as to h ~h  revision of 
rates in the contract was tenable since no formal agreement had. 
been signed till then with Mis. Patel Engineering Co. 

27. In the circumstances obtaining, the only pragmatic view that 
could be taken was to c)me to a negotiated settlement with the 
existing contra-::tor in order to expedite the cl)mpletion of the work. 
On the basis of the negotiated rates, which ~  approved by the 
Board of D'recbrs of n~  Hydro E:ectric Power Corporation 
(which took over the liabilities of. the Govp.mment consequent on 
its c'Jming into existence in 1976) the value of the residual p:>,.tion 
of the c)ntract settled with Mis, Patel Engineer'ng Co. worked out 
to Rs. 639,78 lakhs. A formal agreement was accordingly' signed 
with M:s. Patel Engineering '.:'J. or. 11th August, 1977 
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