
.. ~ 

PRADESH 



\'' 

,_-·' 

.. f 
' ·. UOVH!tNMENT Oft tNmA, 

NM MAI)A WATER DISI'UTES TRIO UNA!. 

., 

THE REPORT OF THE NARMADA WATER 
• DISPUTES TRIBUNAL 

WITH ITS DECISION 

IN TIIB MA'n'BR OF WATER DISI'UTT>S liEGARI>INU 
' 

Tllli IN'/'1-:R-STA'I'Ii li/V/ili NAIIMAIJ.1 AN/I T/1/i 

1//I'Ui l'.tfi./Jil' TIIEREOF IJETWBI!N 

I. 77te State nf Gtljarat · 
• I -. 

2. Tlte State of Modltya Pradesh 

3. Tlte State of Maharashtra 

4. The State of Rajastltan 

' 

· VOLUME II 

NI'W DELHI 

• 



GOVERNMENT OF INDIA 

NARMADA WATER DISPUTES TRIBUNAL 

~HE REPORT OF THE NARMADA WATER 
DISPUTES TRIBUNAL 

WITH ITS DECISION 

IN THE MATTER OF WATER DISPUTES REGARDING 

THE INTER-STATE RIVER NARMADA AND THE 

RIVER VALLEY THEREOF BETWEEN 

J. The State of Gujarat 

2. The State of Madhya Pradesh 

3. The State of Maharashtra 

4. The State of Rajasthan 

VOLUME II 



\JoL I 1 

'fABLE OF CON'fENTS 

CHAPTERS 

PAOts 

X. Full Supply Level of Navagnm Canal offtaking from Sardru Sarovar, and its bed gradient l-22 

XI. Th:termination of the Height ofSardar Sarovar Dam ... 23-48 

XII. Geological and Seismological Aspects of Sardar Sarovar Dam Site -49-51 

XIII. Height of Navaga.m· Dam-Examination of the_ alternative proposals of Madhya Pradesh and Maharashtrn .. 52-61 

XIV. Distribution of Costs and Benefits 62-8.5 

xv. Downstream benefits-Question of payment by Gujaratto Madhya Pradesh 86--98 

' 
)xvi. Directions 'to Madhya Pradesh, Gujarat and Maharashtra as reganh submergence, land acquisition a.nd ~habili-:; 

tation of displace~rsOQ! . • . ~107 

XYU. Allocation of Cost ofSardar Sarovar Project ' 108-114 

, )vm. Directions regarding setting up of Machinery for implementing the decisions of the Tribunal 

?\ XIX. Oro"" <o Co•u ood o<h" i"'idoo<al mono~ 
115--121 

l22 

- XX. Final Order and decision of the Narmada Water Disputes Tribunal 123-135 

' . 

, - ' - ! : . .. •: .. 

{i) 

I 



' I' 

STATEMENts 

Statement 11.1 Inflow series for Sardar Sarovar Dam site in Chronological order 

Statement 11.1A Inflow series for Sardar Sarovar Dam site arranged in ascending order 

Statement 11,2 Inflow series for Narmadasagar Dam site in Chronological order 

Statement 11.2A Inflow series for Narmadasagar Dam site arranged in ascending order 

Statement 11.3 Inflow series for the catchment between Narmadasagar and Sardar Sarovar Dam sites in 
order 

Statement 11.3A Irillow serieS for the catchment between Narinadasagar a:nd Sardar Sarovar Dam sites in ascending 
Chronological order 

Statement 11.4 Use by Madhya Pradesh above and below Narmadasagar 

Statement 11.5 Water available below M<i.heshwilr 

Statement 11.6 To 'tal requirement of water -for proViding 28.00 MAF·of 75% dependability taking into Account evapo-
ration losses and regeneration 

Statement 11.7 Carryover requirement for securing 29.29 MAF at 75% dependability 

.Statement 11.8 Carryover storage at and above Narmadasagar 

Statement 11.9 Monthly withdrawal of water from Sardar Sarovar by Gujarat 

Statement 11 .10 Monthly requirement of water at Sardar Sarovar 

Statement 11 .11 Working Table of Sardar Sai"ovar 

Statement 13.1 Power generation at Jalsindhi with FRL +420 

Statement 13.2 Power generation at Sardar Sarovar with FRL +455 with Navagam Canal FSL +300 

Statement 13.3 Power generation in early stage of irrigation development 

Statement 13.4 Power requirement for pumping to bring the command area of +190 canal to the Status of +300 canal 

Statement 13.5 Power generation at Jalsindhi with FRL +455 and Sardar Sarovar FRL +309 

Statement 14.1 Comparison of power and energy produced at different stages in the National Jalsindhi and Sardar Sarovar 
Power Complex 

Statement 14.2 Proposed distribution of power benefits of Sardar Sarovar between three States, Madhya Pradesh, 

J5 

36 

37 

J8 

39 

40 

41 

43 

44 

45 

46 

47 

" 
6 

61 

70 

Maharashtra and Gujarat 71 

Statement 14.3 compari~on of cost of power generation in Jalsindhi and Sardar Sarovar 81 

Statement 15.1 Monthly working table for Narmadasagar for meeting irrigation requirement in Madhya Pradesh · 93 

Statement 15.2 Reduction in benefits from Sardar Sarovar FRL +455 without regulated releases from Nannadasagar 94 

Statement 15.3 Storage requirement of Sardar Sarovar without regulated releases " 
Statement 15.4 Cost of Sardat Sarovar Dam 96 

Statement ~5., Credit by Sardar Sarovar for regulated releases from Narmadasagar 97-98 

(ii) 



ANNEXURES 

Annexure X-1 Extra annual cost of Lift Irrigation 

Annexure X-2 Observations of Sediment data of the Narmada River 

Statement I -Observed suspended sediment of river Narmada at Garudcshwar 

Statement 2-0bserved suspended sediment of river Narmada at Mortakka 

Annexure X-3 Silting of the Reservoirs at Jalsindhi and Sardar Sarovar 

Annexure X-4 Some of the important lined canals, constructed in India, shewing the bed gradients provided 

Annexure X-5 Statement of area served by flow and lift as per different proposals 

Annexure XI-1 Regenerated Inflows 

Annexure XI-2 Silt deposition in Sardar Sarovar 

Annexure Xl-3 Flood Moderation by Madhya Pradesh Reservoirs 

Annexure XIV-1 Regulated flow past Jalsindhi at different ~!ages and the canal and river components 

Annexure XIV-2 Tail water levels of Ja\sindhi MDDL and average head for power generation of the canal and river com-
ponents · 

Annexure XIV-3 Power generated at different stages in the notional Jalsindhi project and the en~rgy produced 

Annexure XlV-4 Regulated flow past Sardar Sarovar and utilisation of canal Head Power House and River Bed Power 
House at different stages 

Annexure XIV-5 Tail water level of Sardar Sarovar CHPH and RBPH, MDDL and average operating Head~ in the two 
Power Houses at Sardar Sarovar at different stages 

Annexure XIV-6 Power generated at different stages at Sardar Sarovar Power complex and the energy produced 

Annexure XIV-7 Share ofPowerbetween Madhya Pradesh and Maharashtra as peragreementofJalsindhi Project 

Annexure XIV-8 Cost of energy/KWH at Sardar Sarovar Power complex at different stages 

Annexure XIV-9 Cost of energy per KWH in Jalsindhi Project 

Annexure XVI-1 CMP No. 10/78-Statement by Union of India 

Annexure XVII-I Letter of Govt. of India, Ministry of Irrigation & Power No. 1 (6}/62-Poliey dated 17-4-67 regarding 
apportionment of cost and allotment of reservoir storage space in multipurpose projects . . 

Annexure XVII-2 Usc of water from Sardar Sarovar for irrigation and power generation 

Annexure XVII-J .Evaporation loss from reservoirs after 10 years of commencement of construction of Narmadasagar 
and Sardar Sarovar dams . 

(iii) 

• ' ; 
I 

/ 

PAGI:S 

15 

16-18 

17 

18 

19-20 

21 

22 

30-31 

32 

33-34 

72-73 

74-75 

76 

77 

78 

79 

80 

82-84 

" ~ ~ 
1107 

110--111 

li2-II3 

114 

I . 



CHAPTER X 

FUlL SUPPLY LEVEL (FSL) OF NAVAGAM 
CANAL OFF-TAKING FROM SARDAR 
SAROV AR, AND ITS BED GRADIENT 

Previous History 

10.1.1 During 1956 a report on the Broach Irrigation 
Project in the erstwhile Bombay State was prepared 
by the Central Water and Power Commission (CWPC), 
Government of India. This scheme comprised a weir 
across Narmada river at Gora, with a canal off·taking 
on the right bank to provide for annual irrigation of 
10.97 lakh acres in a gross commanded area of 13.3 
lakh acres from the head of the canal upto Mahi river. 
In 1957, the concerned Member of CWPC suggested 
shifting of the site of the weir 2.5 km. upstream, and 
also provision of a high level canal to irrigate areas 
in the Mahi and Sabarmati basins in Gujarat which 
was part of the erstwhile Bombay State at the time. 
The Broach Project was modified, vide Exhibit G-176. 
The low-level canal was proposed with FSL 158.4, 
with the crest of the weir at RL 160. The bed gradient 
of the canal was proposed as 1 in 10,000 upto Miyagam 
branch, and 1 in 8,000 thereafter. A high-level canal, 
called Great Narmada Canal was proposed under Stagtl 
II, with FSL 295 and a bed gradient of 1 in 7,000 for 
commanding a gross area of 9.4 lakh acres. This 
canal was proposed to tail off at the Mahi Right Bank 
Canal at the off-take of the Shedi branch. The project 
report also indicated the possibility of extending the 
high level canal further upto Kandla port to meet the 
needs of water supply of the port. That was, however, 
to be investigated in the second stage. 

10.1.2 The modified project report, Exhibit G-176, 
was referred by the CWPC to the Government of erst­
while Bombay State for its observations. The Govern­
ment of Bombay State while accepting the broad 
features of the project, suggested certain modifications, 
as per Exhibit G-69, regarding lining of the proposed 
Canal, raising of the crest of the weir at RL + 162, 
modifying spillway capacity, cropping pattern and 
provision for power generation. The project estimate 
was also recast in the light of figures of cost of similar 
projects in the State. Provision for wider foundations 
for the subsequent raising of the dam upto + 320 
was also made. The FSL of the canal was also worked 
out as +275 with a bed gradient of ·1 in 10,000. The 
crest level of the dam adopted was + 320 on the basi11 
of tail water level of Harinphal project. 

10.1.3 This modified project was then referred to 
a panel of Consultants by the Ministry of Irrigation 
and Power. The Consultants, in their report of April, 
1960 (Exhibit G-382), made an important suggestion 
that the two Stages of the construction of the dam 
should be combined into one, and the dam built to 
its full height in the very beginning. 

10.1.4 The new State of Gujarat was created on 
1st May, 1960. On the 5th August, 1960, the Stage 
I Qf the above proposed project was approved by the 

Planning Commission, Government of India (Exhibit 
G-6). This provided for the construction of a dam 
with FRL 162, but with wider foundation for raising 
the dam subsequently to FRL + 320. The second 
Stage of the project, which included the high level 
canal, was, however, not approved. 

10.1.5 Administrative approval to Stage I of the 
project was accorded by the Government of the newly 
formed Gujarat State in February, 1961, and the pro­
ject was inaugurated by the late Prime Minis'er, Shri 
Jawahar Lal Nehru, on the 5th April, 1961. Tbe 
construction of the approach roads, colony, etc. was 
taken up, but the construction of neither the ~am with 
wider foundations, nor the canal with FSL 158.4 wa~ 
taken up. 

10.1.6 In August, 1963, a brief report on Narmada 
Project was prepared with FRL + 425 (Exhibit 
G-183) . According to this project, it was proposed to 
provide only a high level canal with FSL +295. A 
Stage III was also provided to include reclamation of 
Little Rann of Kutch and for irrigation of seasonal 
crops therein. It also pro'\'lided irrigation by lift to 
7.5 lakh acres in Saurashtra, Kutch, etc. However, 
this canal was not shown as going upto Rajasthan, 
as per Map, vide Exhibit G-183, Vol. IT. 

10.1.7 Subsequently, in January 1965, Gujarat sub­
mitted a Technical Memorandum (Exhibit G-369) 
to the Khosla Committee (hereinafter called NWRDC) 
in which the dam at Navagam was proposed to be cons­
tructed to FRL +490. A canal off-taking from this 
dam was proposed with FSL +300. By a separate 
Memorandum (Exhibit G-180), Gujarat proposed to 
extend reclamation and irrigation to the Great Rann 
of Kutch and Banni areas. The reason for not providing 
for a higher level FSL than + 300 for the canal is 
stated as under :-

"The additional areas which can be commanded 
by raising canal off-take above RL 300 arc 
C?m~aratively limited on account of the steep 
nse m the general ground levels above this 
contour. Besides, the proportion of the CCA 
to the gross area in the belts between RL 300 
to RL 350, and RL 350 to RL 400 is also 
less, since a stzcable portion of the area 
lies in hilly region of poor soil and very 
uneven topography. The cost of the canal in 
this area will also be highe.r since it would 
be running through highly undulating country 
for the first about 100 miles." 

10.1.8 The Rajasthan Government, in their Note 
dated 17-12-1964, submitted to NWRDC (Exhibit 
R-104) stated that the lands in the State lying to the 
north of Gujarat border, had no source of irrigation, 
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and could be irrigated only if supplies were given fr~m 
the Narmada river or from the Mahi river. Accordmg 
to the level at which the Navagam +300 canal could 
deliver water at the Rajasthan-Gujarat border, i.e., at 
about RL + 100, it could command only about 1.8 
Jakh acres of gross area, and do actl}al irrigation of 
one lakh acres in Rajasthan, but if the canal could 
be taken out at a higher level [rom Navagam, larger 
areas could be served. According to Rajasthan, the 
Mahi canal from Kadana, with Full Supply Level at 
its head of + 380, would deliver water to their borders 
at about RL + 300, and command a gross area of 
about 11.5 lakh acres, inclusive of the 1.8 lakh acres 
proposed to be irrigated from Navagam + 300 canal. 

10.1.9 The Maharashtra Government, in ilS Memo­
randa of February and June, 1965, to the NWRDC 
(Exhibits MR-32 and MR-16), contended that the 
Sardar Sarovar dam should have FRL of about +210, 
and with the canal off-taking at about + 190/185. 
According to Maharshtra, this lower canal could com­
mand the greater part of the area proposed to be irrigat­
ed by the + 300 canal, while the rest of the area 
could be served by transferring the Mahi area, lying 
to the left of the low-level cannJ, to the Narmada 
command and releasing corresponding quantity of Mahi 
waters for irrigating lands bctwccn+300 cnnal and the 
+ 190/185 canal, and par~~y by lifting water from the 
lower canal for irrigating the higher areas. This canal 
was proposed with a bed gradient of 1 in 12,500. 

10.1.10 The Chairman, NWRDC, desired that 
Gujarat may prepare a Study of the feasibility and 
economics of having two canals off-taking Uom Nava­
gam, with FSL 300 and +210, respectively, versus 
one canal with FSL +300. In this Study (Exhibit 
G-184), Gujarat was of the view that one canal at 
+ 300 was preferable. 

10.1.11 The NWRDC recommended in its Report 
dated 1st September 1965 that the canal may be taken 
with FSL + 300, and include areas of Little Rann of 
Kutch, Great Rann of Kutch, Banni, and about 1.8 
lakh acres of Rajasthan in the command of this canal. 
This proposed canal had a bed-gradient of I in 10,000 
upto off-!ake of Banni Branch at mile 262, and further 
on a bed gradient of 1 in 6,000, and it was expected 
to reach Rajasthan border at about RL 100. 

Statement of Case by the Party States before the 
Tribunal 

10.2.1 As per para 56 of Volume 1 of the Statement 
of the Case of Gujarat, under the b:ading 'Navagam 
Canal and its commanded area', the FSL of the pro­
posed Navagam canal has been proposed by Gujarat 
as + 300. It should be mentioned that this proposed 
FSL is at the head of the canal, which is about 7 km 
from t~e rjght flank of Sardar Sarovnr Dam, and four 
ponds lie between the dam and the head regulator of 
the canal. These ponds provide for fluctuation in gene­
ration of power at the canal head power house and, 
according to Gujarat's original Statement of the Case, 
the FRL of the pond at the off·tnkc from Narmada 
river would be + 320. 
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10.2.2 Gujarat has given proposals for the gross 
and culturable area to be commanded by this canal. 
The bed-gradient of the proposed Navagam Canal has 
been proposed by Gujarat as 1 in 10,000 upto the 
off-take at the Banni Branch at mile 262, and 1 in 
6,000 thereafter. 

10.2.3 Allowing for loss of head at the different 
structures on the canal, the FSL of the canal at thr. 
Gujarat-Rajasthan border was estimated as 99.47. 

10.2.4 The bed-gradient of the Navagam Canal, 
which is to be lined, has been selected by Gujarat to 
attain a maximum velocity of flow in the canal upto a 
limit of 2 meters (6.56 ft.) per second to reduce the 
section of the canal in the interest of economy in the 
cost of the canal. 

10.2.5 It has been mentioned in para 56.4 of 
Volume 1 of the Statement of Case of Gujarat, that for 
crossing of the natural topographical depressions by 
the Banni branch and the Saurashtra branch canals, 
it is proposed to have an artificial 'fall' where the canal 
enters a depression and a 'lift' at the other end of the 
depression. It can be assumed that these branches 
would cross the depressions in high filling without 
having first to drop and then lift the water. The area~; 
beyond the depressions arc, therefore, taken to be flow 
or lift areas in part as originaiiy conceived. The fall 
and lift device is mainly a matter of a economics of 
the alternative proposals to cross the depressions. 

10.2.6 Madhya Prade~h has objected to the Nava­
gam Canal being any higher than with FSL 190, as 
that would involve submergence of Madhya Pradesh 
territory, and loss of power potential of Madhya 
Pradesh. 

10.2.7 In para 5.25 of Volume V of the Statement 
of the Case of Maharashtra, Maharashtra has proposed 
FRL 210 for Sardar Sarovar Dam, and FSL of the canal 
at the off-take as 190. According to it, the Canal would 
be able to command by flow a gross area of 66.21 
lakh acres and, in addition, a substantial area by practi­
cable liflS in Gujarat. After giving other reasons, Maha­
rashtra State prays that the Tribunal may disregard any 
proposal of a canal with l-"SL higher than 190, or of 
the Sardar Sarovar Dam with FRL higher than RL 210. 
The bed-gradient of the canal proposed by Maharashtra 
therein was 1 in 1 2,500, and overall gradient of 1 in 
10,000, including los~es at the works on the canal. 

10.2.8 In para 5.05 of Volume I of the Statement 
of the Case, Rajasthan put forward the claim for waters 
both from + 300 Navagam canal and the high level 
canal off-taking from Kadana Dam with FSL + 380. 
It has requested that the quantity of water released 
by transfer of the existing Mahi canal areas to Narmada 
canal command, as proposed by the NWRDC may also 
be given to it, but that would suffice for only about 
7.25 lakh acres of C..:CA and the remaining 7.44 Iakh 
acres would bave to depend on the Nannada canal. 
Rajasthan suggested that this canal taking off at 
FSL 300 or higher from Sardar Sarovar Dam, and 
with appropriate design, could deliver the water at the 
Rajasthan border at a suitable level to command an 
area of 7.44 Jakb acres. 
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Decision of the Tribunal dated 23rd Fd;ruary, 
1972 regarding th-~ Legal Status of Rajasthan ancJ 
the subsequent agreement of the party States 
dated 12-7-1974 making allotment of Narmada 
.water to Rajasthan : 

10.3.1 After hearing the Counsel of the party Staws, 
the Tribunal gave a decision on the·preliminary issue~, 
vide Judgment of 23rd February, 1972 (page 10). 
Two issues i.e., 2(b) and 3, framed by the Tribunal. 
were as follows :-

Issue 2(b) That no part of the territory of 
Rajasthan is located within the 
Narmada basin or its valley. 

lssuc {3) Is the State of Rajasthan not entitl­
ed to any portion of the waters 
of the Narmada basin on the 
ground that the .State of Rajas­
than is not a co-ripartan State, or 
that no portion of its terri­
tory is Situated in the basin of the 
river Narmada? 

10.3.2 The decision of the Tribunal states:~ 

"Our conclusion, therefore, is that 1he State of 
Rajasthan is not entitled to any portion of 
the waters of Narmada basin oO the ground 
that the State is not a co-reparian State, or 
that no portion of its territory is situated in 
the basin of river Narmada." · 

10.3.-3 Subsequently, th~ Chief Ministers of Madhya 
Pradesh, Maharashtra, Rajasthan and the Adviser to 
the Government of Gujarat arrived at an agreement 
on a number of issues on the 12th July, 1974. Paras 
Nos. 3, 4 and 8 of the agreement, as given at page 10 

'of the judgment of the Tribunal dated 8-10-1974 are 
~s below:-

"3. that the quantity of water in Narmada avail­
able for 75 per cent of the year be asse%ed 
at 28 million acre feet, and that the Tribunal 
in determining the disputes referred to it, do 
proceed on the basis of that assessment." 

'"4~ that 'the ·requircillent~ of Maharashtra and 
Rajasthan for usc in their territories are 0.25 
and 0.5 "million acre feet, respectively, and 
that the Tribunal, in determining the disputes 
referred to it, do proceed on the basis that 
the requirements of Maharashtra for usc in 
its territories are 0.25 million acre feet and 
that Rajasthan will get for use in its terri­
tories 0.5 million acre feet without preju· 
dice to the height of the CanaL'' 

"8, that the level of the canal be fixed by the 
Tribunal after taking into consideration vari­
ous contentions and submissions of the 
parties hereto." 

, i0.3.4.By. iis judgillent of Stil October, 1974, the 
Tribunal recorded the compromise of the party States 
as follows :-

1 os78fifC!iaOCfify Di~~iO~ P~~-4t5 .. ~t page 4i9 .. · 
1 (1877) 2 Appeal Cases page 743 (at page 763). 

4 A&I/78~2. 
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"As a result of this agreement Rajasthan has 
now become entitled to a share of Narmada 
w:aters to the extent o.f 0.5 niillion acre fet:t~ .. " .. 
·we;· theiefOi-~, accept· ihe _'agreement of the 
parties in this regard and _we decide that 
Rajasthan is entitled to a share of 0.5 million 
acre feet of Narmada waters as a result of 
the agree!llcnt of the party ;;;ta~es dated 12th 
July, 1974.'! 

Relevance of the agreement dated 12th Ju}y, 1974, on 
the Question of the FSL of Nav~gam Cttnal 

l0.4.1 At this stage, it is necessary ·to deal with 
the argument of Maharashtra ·and Madhya Pradesh 
-that in determining the question of the FSL of the 
Narmada Canal, the allocation of 0.5 MAF to Rajas­
than is not a relevant considenition and· ought not be 
taken into account. In support of this argument, refer­

·cncc was made to c'lau·se 4 of -the Agreemehl dated 
'12-7-1974 Ex. C/1, which states: "that Rajasthan 
will get for use in its territories 0.5' MAF withOut 
prejudice to the height of )he canal." The argument 
stressed on behalf of Maharashtra and Madhya Pradesh 
is that ·the leve1 of the Narmllda Canal 'canhot be 
decided by the mere fact that 0.~ MAF of water was 
agreed fo be given to Rajasthan for use in its terri­
tories. It was submitted that the Agreement does not 
indicate in what manner Rajasthan was to_get for use 
in its territories 0.5 MAF of Narmada water and it 
was open to the Tribunal to-say tbat"Rajasth3n should 
get its allocation of water from the High Level Kadana 

·canal and Gujarat should be given an equivalent quan­
tity in exchange from out of Narmada waters. ·(See 
Mahar'ashtra Note 8 and page 1 of Maharashti-a Note 
53). 

10.4.2 We are unable to accept 'the argument of 
Maharashtra and Madhya Pradesh. The reason is that 
clause 8 . of the Agreement Ex. C-1 provides that "the 
level o£ the Canal should be fixed by the, Tribunal after 
taking into consideration various contentions of the 
parties thereto", namely, Rajastl1an, Gujarat, Madhya 
Pradesh and Maharashtra. ]f clause 4 of the Agree­
ment is construed in the manner contended for by 
Mabarashtra and Madhya Pradesh, clause 8 would 
be deprived of all meaning and content arid rendered 
nugatory. It cannot be supposed that StiCh-a consequ­
ence was contemplated by the parties. It is, on the con­
trary, well ·established as a matter of law that· an agree­
ment must beread as a whole in order -to asce'rtain ihe 
true meaning of its several clauses and the woids of 

·each clause must be so interprcte das to'brffig them in­
to harmony with the Other provisio'ris 'o'f -the·agrec'niem 

. as far as practicable. [Lord Davey· in N. E. Ry.' v. 
Hastings (1900) A.C. 260(269)]. It is also·weli esta-b­
lished that in construihg these Clauses·, 'it is lcgitfmale 
to take- into account the surrouilding circUmstanceS for 
ascertaining the intention of 'the ·parties. (See1 Jesse] 

· M.R. in Cannon v. Villars a:n<J2 LOrd Blacktium· in 
the River Wear Commissioners v ... Adamson. In a 
recent decision of the .IJOl_tse of Lwds, PTenn v. 



Simmonds, (1971) (3) All England Reports ~37 
@239-240, Lord Wilberforce said that in construmg 
an agreement it -must be placed in it~ context :-

"The time has long passed when agreements, even 
those under seal, were isolated from the 
matrix Of facts in which they were set and 
interpreted purely on intermit linguistic con­
siderations. There is nO need to appeal here 
to any modern, anti~literal, tendencies, for 
Lord Blackburn's well·knowfl judgment in 
River Wear Comrs v. Adamson' provides 
ample warrant for a liberal approach.. We 
must, a!i he said, enquire beyond the langu­
age and see what the circumstances were 
with reference to which the words were used, 
and the object, appearing from those cir­
cumstance!;, which the person using them 
had in view." 

10.4.3 At the lime the Agreement Ex. C-1 wa~ 
entered into; the party States wete fully aware of the 
contents oLthe fOllowing documents:-

(1) Khosla COmmittee Itepott-G-83 ; 

(2) Statement of Casoe of Rajasthan-Volume 6; 

(3) ProJeCt Report tiled by Rajasthan-R-71; 

( 4) COiiHneiits of Madhya Pradesh on the Khosb 
Committee Repott-MP-165 ; 

(.J) Maharashtra Exhibit-Ex. MR· 70. 

of + 300 and any canal with lower full supply level 
at its head Will n6t Command areas in Rajasthan (see 
MP-165 para 4.2 pAge 7). 

1 0.4.4 Construing the language of clauses 4 and 8 
of the Agreement Ex. C·l in the setting and back· 
ground of these important facts, we consider that the 
true meaning of these clauses is that metely because 
0.5 MAP of Narmada waters has been agreed to be 
given to Rajasthan, (a) Madhya Pradesh Btnd 
Maharashtra will not be precluded from putting for­
ward before the Tribunal their case of the FSL of the 
Narmada Canal + 190; {b) nor will Rajasthan be 
precluded from arguing its claim for Narmada Canal 
for 300 FSL or above as claimed in its Statement of 
Case ; but (c) it is ultimately for the Tribunal to fix 
the full supply level of the canal after taking into con­
sideration the various contentions of all the party States 
including Rajasthan. 

Interpretation of the Agreement (Ex. C·l) 
July, 1974 

dated 12th 

10.5.1 Two other matters were argued with regard 
to the interpretation of the Agreement (Exhibit C-1). 
It was contended in the first place by Madhya fJradesh 
and Maharashtra that both from the point of view of 
econOniy and technical feasibility, the grant of 0.5 
MAF of water fot irrigation in Rajasthan areas should 
not be from Narmada but should be served on ex­
change basis with Gujarat from the Mahi-Kadana 
complex through FSL 380 Kadana Canal. To put it 
differently, the arugmetlt Was that the Tribunal should 
direct Gujarat to supply 0.5 MAF of water to 
Rajasthan areas from the Mahi and not from Narmada 
and that in deciding the questiOn o£ FSL of Narmada 
canal, the req\lir~ment of Rajasthan should not be 
taken into accOUnt. In our opinion, there is no war­
rant for this argument. Clause 4 of the Agreement 
(Exhibit C·l) clearly states that Rajasthan will get 
for use in its territories 0.5 MAF of watet out of the 
28 MAP assessed as dependable flow of Narmada. 
There is nothing either in Clause 4 or in other clause~ 
of the Agreement (Exhibit C·l) to suggest that 
Rajasthan is to get 0.5 MAF of water out of Mahi­
Kadana Canal Complex and not from Narmada. The 
general rule in interpreting treaties and agreements of 
any kind is that the terms which are used in the first 
instance are the only guide to the intention of the 
contracting parties and if these are clear and precise 
in themselves, it is not permissible to affix any other 
meaning to them than that which they naturally im· 
port. It is not hence competent for any party to 
depart from the exact terms of the agr!!emcnt without 
the consent of the other parties•. As observed by the 
Permanent Court of International Justice in the case 
on the Acquisition of Polish Nationality~ given in 
1923 :-

ln 0~83, the Khosla Committee had recommended 
the allocapon of 0.25 MAP to irrigate by flow ail area 
of one .l~kh acres in Rajasthan by a canal taking off 
at +300 at Navagam reaching Rajasthan border at 
+ 100. In its Stm:ement of Case, Rajasthan ha~ 
claimed 2.2 MAP. of water frOm Sardar Sarovat dam 
at + 300 or above so as to command by tlow an 
arw of 7t lakh acres (Volume 6, para ·5.09 page 
33). From this document, it is also dear that the 
water claimed by Rajasthan from Narmada was in 
addition to thC water whiCh would become available 
to Rajasthan from Mahi consequent on the Inter­
State Agreement of 1966 (Sec Volume 6; para 3.22, 
page 26). In the Rajasthan Project Report Ex. R~71, 
the water requirement for irrigating areas in Rajasthan 
from Narmada was assessed as 2.18 MAP with itriga~ 
tion by flow. The canal was anticipated to reach Raju~ 
than _border at+ 175. In Ex. MR·l7 filed before the 
KhOsla Commi ·tct: along with the letter of Shri G. N. 
Pat1dit, Maharashtro has stated that+ 190 canai cOuld 
not provide flow irrigation to areas in Rajasth3'!1 and 
even a canal With FSL 300 would command only a groSs 
area of 1.8 lakh acres, the actual irrigation being about 
1 lakh acres. In it~ comments on the Khosla Com~ 
mittee Report Ex. MP·165, Madhya Pradesh has ob· 
served that the Kh6sJa Committee's proposal to ii'ti~ 
gate 1 lakh acres annually utilising 0.25 MAP of water "The Court's task is clearlv defined. .Having 
would be pbssible ~~Iy if t_~_:_ canal has a full Supply level before it a clause whiCh leaves little to be 

• ._(1877) 2 Appeal Case 743 (!f763 (1974-80) AJ1E.R Rep. 1 ;~-~-----·- ·----· ---------------

' In thi~ connection, we may refer to the famous maxim of Vattel :-
~premiere .M~ime scn.erale fur !'Interpretation est,=-"qu'il n'e~t pas -pcrnli~ d'interpreter ~qui n·a pa.dJe8oin 
d mterpretatJon. (Drmt de Gens LN H Olapter XVH S~tion 263). · 

5 Series B No. 7 at p. 20. 
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desired in the nature of clearness, it is bound 
to apply this clause as it stands without 
constdering whether other provisions might 
with advantage have been added tO or sub~ 
stitutcd for it." 

In the lange /osiasti Lord Stowell, after referring to 
the 'intent and meaning of the contracting parties' said 
later: 

"For although the Court might be disposed to 
put a favourable interpretation upon the 
Articles o[ the Treaty, it is bound to con~ 
strue them according to their natural and fair 
meaning, and not to impose upon the con­
tracting parties stipulations which were newr 
in their contemplation. The business of the 
Court is to ·expound anq explain, not to 
.frame original treaties." 

Objectio11 of Rajasthan to Maharashtra Proposal of 
-Low Level Canal (MR-102) 

10.5.2 It was next pointed out on behalf of 
Rajasthan that the canal proposed by Maharashtra 
(MR-102)~pp. 46,108 with FSL + 190 and a stope 
of 1 in 20,000 reaches Rajasthan border at a level 
of 63.10 feet (and at .a level of 38 feet with a sJope 
of 1 in 12,500) and hence cannot provide for irriga­
tion of RajaSthan areas or any portion thereof by flow. 
In MR-102 itself, Maharashtra has admitted that the 
canal with FSL + 190 can provide irriagtion for 
Rt:lojasthan areas only by lift and was not recommend,·.d 
as ''being grossly uneconomical". But the argument 
of Maharashtra and Madhya Pradesh is that there i'> 
nothing in the Agreement (Exhibit C-l) to suggest that 
the intention of the parties was that Rajasthan areas 
were to be irrigated by flow and not by lift. We are 
unable to accept the argument of Madhya Pradesh am1 
Maharashtra. Properly construed, clause 4 of the 
Agreement of 12th July 1974 (Exhibit C-1) means 
that Rajasthan is entitled to utilise 0.5 MAF of watt.:r 
from Narmada by a direct canal commanding a reason­
able portion of Rajasthan areas by flow an<;l not merely 
by lift. Any other interpretation of Clause 4 of the 
Agreement (Exhibit C-1) as contended for by 
Maharashtra and Madhya Pradesh would nullify the 
grant of 0.5 MAF of Narmada waters to Rajasthan 
and make it illusory and of no effect. The correct rule 
of interpretation applicable in this case is ut res magiJ 
valeat quam per eat often referred to as the rule of· 
effectiveness. (See the opinion of International Court 
of Justice on "Acquisition of Polish Nationality" case-, 
P.C.I.J. Series B, No.7 at page 17). 

~ (1S09)Edwards 128,131. 

J 
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' 10.5.3 As stated by La1,1terpacht : 

' . . . The work Of the Permanent Court has 
shown that alongside the fundamental prin­
ciple of interpretB.tion, namely, that effect 
is to be given to tpe intention of the partie3, 
full use can be made of another hardly less 
important _Principle, namely, that the treaty 
must remam effective rather than ineffective. 
Res magis valeat cjuam pereat. It is a major 
principle, in the light of which the intention 
of the parties must always be interpreted, 
even to the extent of disregarding the letter 
of the instrument Rnd of reading into 1t some­
thing which, on the face of it, it docs nm 
contain." Tfhe .Development of Interna­
tional Law by the Permanent Court of Inter­
national Justice, pp. 69-70----quoted with 
approval by Mr. Justice Read in the Peace 
Treaties Case dated 28-7-1950-l.C.J. Senes 
(1950) page 229 at 235). 

10.5.4 In the Costa Rica Claims Commission' (Um­
pire Bertinnati) the rule of Vattel was stated that 
neither the one nor the other of the parties interested 
in the contract has a right. to interpret the deed or 
treaty according to his own fancy (Vattel Chapter 17 
section 265)~. Vattel's rule further cited by the Com­
mission reads as follows :-

"It is not to be presumed that sensible persons 
in treating together, nor tra_nr:tacting any other 
serious busin~ss, mean that the result of their 
proceedings should prov~ a mcrC nullity. The 
interpretation, therefore, whi~h woulQ. render 
a treaty null and .inefl,icieQt ):;annat be ad­
mitted. It must be interpreted in a manner 
that it sould not be vain and illu~ory. (Vat­
tel----Chapter 17,·section 283).''D 

10.5.5 Tested in the light of this principle, we are 
unable to accept the argument of Madhya Pradesh ·and 
.\1aharashtra that in executing clause 4 of the agree­
mem (Ex. C-1) dated 12th July 1974, the four party 
States intended that the Rajasthan areas were all to 
be irrigated with 0.5 MAP of Narmada water by "the 
grossly uneconomical method" of lift irrigation. 

10.6.1 On 28th July, 1975, ~he Tribunal gave direc­
tions to the State of Rajasthan.· for filing a modified 
Project Report for the utilisation of 0.5 MAF of 
Narmada waters. Rajasthan :filed the project Re­
port (Exhibit R-267) with CMP 59/1976 ._,on 
11-2-1976. Acco.rding to this PrOject Report, 
the Navagam Canal was assumed to take off 

·' Moore-Historical Digest of International Arbitrations pp. 1564-1565. . 
s Void une 3me, Ma:dme generalc. ou un Jme. Principe, au Sujet de !'interpretation : ni J'un ni •dautre des interesscs, ou des C~ 

tractans n'est en droit d'interpreter a son gre 1' Acte, ou le Traite. Car si vous etes Je maitre de donner a rna promesse le sens qili 
vous p!aira, vous ferez le maitre de m'obliger ace que vous voudrez, contre mon intention. & audela de rues veritables engagements : 
Et reciproquement, s'il m'est permis d'expliquer a'mon gre' rues promes~es, je pourrai les rendre vaines & illusoircs, en leur donnant 
un sen~ tout different de cel.ui qn'elles vous ont prescnte. & dans lequel vous avez du les prendre. en les acceptant. (Vattel-Droit 
de gens-Book ll, Chapter XVJT, ~ec. 265-Carnegie Edn). 

• On nc presume point que des personnes sensees aycnt pretendu ne rein faire en traitant ensemble, ou en faisant tout autre acte 
serieux. L'interpretation qui rendroit un Acte nul & Sans effect, ne peut done etre admise. On peut regarder cette Regle comme 
une branche de Ia precedente: car c'o~t unc espece d' absurOite, que les termes memes d'un Acte le reduiscnt a nc nien dire. n 
faut \'interpreter de maniere, qu'i\ puisse avoir son effect, qu'il ne se trouve pas vain & illu~irc.l (Vattei-Droit de gens-Book II 
Chapter XVTT Section 283- Carnegie Edition). -
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at Sardar Sarotiat ·with FSL_ as +300 _(same 
as· proposed by Gujarat), but w1th a bed gra~1ent of 
1 in 12,000 from head to theboundary of RaJasthan, 
where the water level attained would be RL 141. The 
bed gradient of .the canal in Rajasthan will also coll-
tinue- to be 1 in 12,000. · . 

-10.6.2 Rajasthan proposed that the Manning's co­
efficient of rugosity "N" for the canal should be adopt­

·ed as 0.015, as against 0.018 proposed by Gujarut. 
This would mean higher velocity of flow and reduce 
cost of the canal. 

10.6.3 In this Project' Report of Rajasthan, smnll 
areas near the canal in Rajasthan are likely to be irri­
gated by the cultivators by lifts of about 2 metres. 

Alternative Low-Level Canal Scheme From lfle 
- Navagam Low Danf, submitted by Maharashtra 

State " 

10.7.1 Even .before. the- project for utilisation of 
0.-5 million acre feet of water by Rajasthan was sub­
mitted (Exhibit R-267), on 11 the February, 1976, 
Maharashtra had submitted an alternative low level 
canal scheme from the low Sardar Sarovar dam (Ex­
hibit MR-l02), submitted with CMP 193/75, dated 
31-7-1975. The 'basic scheme' in this report is the 
Navagani canal wi h FSL of 190ft., with a flatter bed 
gradient of 1 in 20,000 upto the off take of the Banni 

· Rnmch ; 1 in 10,000 therefrom upto the offtake of the 
Madka (Khadol) branch ; and 1 in 6,000 thereafter 
to the tail of the main canal. Thc.water requirements 
for this canal was taken as 17.37 MAF. Allowing­
for calculated head losses a.t the Cross Drainage Works, 
bridges and other structures, the overall bed gradient 
is of the order of 1 in 12,777 . .These bed gradients are 

_considered by Maharashtra to be not only theoretically 
sOund but are supported by case studies of a number 
of camilS in pr<ictice. 

10.7.2 In addition to the basic scheme, studies-were 
given for the following three alternatives :-

_-;,). 

Alternative I-A envisages irrigation in the entire 
areas· as in the basic scheme. but excludes 
the Banni Areas, Great Ranri (North) ard 
Zone XI-A, B and C, and includes on lift­
coniinand the area between the FSL 250 
canal and the FSL 190 canal·upto Sabarmati 
river and the area between FSL 300' and 
FSL 190 canals ·beyond the Sabarniati 
River-Potential Annual Water Requirement 
13.56 MAF. 

Alternative I-B envisages the same command as 
-- in Alternative I-A, except that it excludes the 

lift areas- between the FSL 190 canal and 
the FSL 250 Canal upto Sabarmati River, 
but includes the B<in'ni areas and Zone XI­
C on lift co_mmand-Potential Annual Wa.t~r 
Requirement 13.94 MAP. 

Alternative ·II Cnv-isages the. irrigation in· the -ell~ 
tire areas of Zones I to X, the Mahi com-

mand, and the Little" Ra-nn command, under 
flow,· and the are_a- between the FSL 300 
canal and the FSL 90 canal b\:yond Sa~a\­
mati river by lift-Potential Annual Water 
Requirement 11.05 MAF. 

These alternative schemes were proposed with a view 
to examining·tbe scope of the command of-low lev'l 
canal by flow and lift irrigation corresponding- t'1 
different water requirements of the Sardar Sarovar 
Project. Maharashtra relied on certain formulae, par­
ticularly the Lacey's formula, which are said to give 
a proper design for unlined channels flowing in their 
own alluvium and trimsporting minimum sediment 
load. Maharashtra suggested exclusion of certain par· 
tion of the sediment load by means of silt exduders 
and silt ejectors. It stated that a lined canal de­
signed with -Manning's formula had a greater sediment 
transport capacity than an unlined canal with the 
same slope. It .further stated that ~ slope of 1 in 
20,000 for a lined canal carrying less than 3,000 
cusecs was entirely adequate, specially if it takes off 
direc. ly from a large s'oragc reservoir as in tha,t 
case it would not have even the minimum sediment 
charge, which would be transported according to 
Lacey'8 forn:mla. 

Maharashtra stated that when a canal takes off 
irom a reservoir which acted as a sediment excluder 
with 100-per cctit efficiency, the canal would have to 
carry only wash load, and that since the particle sizes 
of wash load pertaining to clay were sufficiently Gnt:, 
i.e., of the order of 0.006 mm, the fall velocities would 
be very smal!, and that the smallest turbulance would 
keep this material indefinitely in suspension. 

In para 2.2 of Chapter II of MR-102, Maharasl1tra 
gave a statement of the bed slopes of lined canals in 
India, wherein the flattest bed slope given is 1 in 
10,000 for any lined canal, and out of these, Tung­
bhadra Left Bank Canal and Nagarjunasagar Left Bank 
Canal, which off-take from a high dam, are given 1 
in 10,000.- It is .. mentioned that the bed slope of 1 
in. 12,000 for the Nagarjunasagar Right Bank Canal 
for a capacity of 11,000 cusecs has been provided. 
The discharge and the bed slopes of some unlined 
canals are also mentioned in this Chapter. 

10.7.3 Maharashtra has made other assumptions of 
which tj"Je important cines are as follows :-

(I) 

(2) 

(3) 

In view of considerable storage available in 
the low Sardar Sarovar Dam also the water 
entering the canal from FSL 190 would be 
clear water ; 

The weighted meah. diameter of the silt en­
tering the canal is worked out as 0.075 mm; 

The slope of the canal adopted by Mahara­
shtra satisfies the requirements of the non-
silting velocity for unlined canal, and, there­
fore, should be satisfactory for a lined canal ; 

(4) ·Tractive force available in the proposed: de­
-sign of the lined canal would be adequate to 
keep the silt _in movement and carry- it out 
of the canal to the fields ; 
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(5) 

(~) 

The Lacey's silt factor would be 0.5 for the 
grade of suspended ~itt considered ; and 

the modified critical vdocity formula of 
Vc=0.84 D o.J as applicable to clear 
water, would be applicable to the proposed 
Navagam Canal. 

10.7.4 In Chapter III of MR-102, the alignment 
of low-level Narmada canal with bed gradient o£ 1 
in 20,000, bas been discussed. 

10.7.5 1n Chapter IV of MR-102, the gross com­
manded area (GCA), the ·culturable commanded area 
(CCA), the annual irrigation,· the cropping pattern, 
the water requirement at the field, and the designs of 
the optimum low-level Narmada canal basic schemes, 
have been dealt with. 

10.7.6 Maharashtra argued that it would be possible 
for Gujarat to select enough areas to be served by 
flow irrigation from the command of 190 canal to 
use all the water which was likely to be allotted to 
it under any scheme of equitable distribution and that 

·lift irrigation would not be needed. If, howevet, 
Gujarat elected to irriagatc some areas above the com­
mand of the 190 canal by lift, it might do so on tts 
own and that the cost of such lift irrigation should not 
be considered as a charge on the low-level canal 
scheme. 

Main Objecrions of Gujarat and Rajasthan to the 
Proposal of Maharashtra 

10.8.1 Objections of Gujarat Gujarat has con­
tested the proposal of MaharashtJa, vide Exhibit G-
835. Gujarat has stated that the proposal is not ade­
quately investigated, nor is it technically sound, and 
that the examples of canals given by Mahara~htra 
do not support its contention. The maiD. objections 
ate as follows :-

( 1) The alignment of the proposed canal with a 
bed-gradient of 1 in 20,000, and the studies 
based thereon, are paper studies and no de­
tailed investigations have been made for 
crossmg of the et'l.isting en route rivers and 
for other important features. 

(2) The lined canab•are not designed on the bas11:. 
ot non-silting velocity, but on the maximum 
permissible velocity. 

(3) The proposed alignment passes flood zories of 
the rivers cro9'~ed en route, and hence the 
possibility. of breaches with_ .canal running 
in heavy embankment in such zon<JS. would 
involve public hazard and may result in dis::~s­
!rous effect on the irrigation system. 

( 4) Considerable areas of CCA of better classes 
are perpetually relegated to lift irrigation and 
predominantly drought affected areas, having 
necessity for irriga,tion, are left out by the 
190 canal. 

- . (5)_ Irrespective ot any actual allocation,.GUJarat 
· · ~:· --- cannOf-Cterii'irrigation to -the better class of 

areas above the command of the 190 can<J! 

and the available water hai to be spread to 8) 
:large an area as possible· so that the maxi~ 
mum number of persons are benefited. 
Hence, provision of lift irrigation to such 
areas above the command of the 190 canal 
cannot be avoided. 

(6) The alignment in the head reach of the canal, 
as proposed along the river bank, would not 
be safe. 

(7) The larger cross section of the canal necessary 
on account of the flatter bed~slope for the 
proposed canal, would be more expensive for 
excavation, lining and structures on the canal. 

(8) The canal alignment at Ahmedabad would 
pass through congested area~, which is not 
feasible, and it will make the embankment 
higher, whereas the land for the alignment of 
300 canal north of Ahmedabad has been al­
ready acquired. 

(9) Maharashtra's proposed is for a dam at the 
site No. l, whereas Gujarat's proposal is 
for a dam at site No. 3. · 

(10) The assumption of Maharashtra that the 
waters entering the Navagam canal would 
be relatively silt-free, is not correct. 

(11) For the design of lined irrigation canals, tt 
is the size of the active bed material which 
has to be considered, and not the obsl.'!rved 
suspended sediment. 

(12) The Dam at Navagam with FRL 210 an<l 
canal sill level of RL I 70 would get ~illed 
in about 50 years. 

(13) The assumption of Maharashtra that O..S 
MAF water to be allocated to Rajasthan can 
be exchanged with Gujarat for an equivalent 
supply from Mahi-Kadana system, is not 
practicable. 

Objections of Rajasthan 

10.8.2 Rajasthan has objected to the proposal ,,f 
Maharashtra mainly on the following -grounds, (see 
Written Submission 7A) :-

(1) Rajasthan will be forced to adopt lift irri• 
gation for the whole of its areas ; 

(2) A canal with a flat gradient proposed by 
Maharashtra is not technically feasible ; 

(3) The silt factor -adopted should not be based 
on data of suspended silt, __ but_ should be 
based on data of shoal material found in 
Narmada River bed, which would give the 
value of Lacey's "f" as 1.43 ; 

( 4) The canal takes off at a diversion structure 
and the theory of clear water does not apply ; 

(5) Mahi river has no surplus water and ther;: 
is no -question of any exchange with Narmada 
water to ·be given through the high level 
canal ; 

j 



(6) 

(7) 

( 8} 

Maharashtra itself has admitted that irrigat~ 
ing Rcija~than areas from the 190 canal 
would not be justifiable on techno~economic 
considerations ; 

The decision of the Tribunal dated 8~10-1974 
was to the effect that Rajasthan is entitled 
to an allocation of 0.5 .MAP of Narmada 
watefs through a direct canal from Sardar 
Sarovar dam. 

Maharashtra has throughout been inten:.sted 
in the development of power. Maharashtra 
is not interested in irrigation for lack 11f 

suitable areas in that State and its attempt 
is to get the largest share of power at the 
cost of irrigation to other party States. 

10.9.1 We shall now proceed to examine the ques­
tion of FSL of Navagam Canal on the following para­
meters :-

(i) The quantum of Nacmada watec allotted to 
Gujarat State, including the water required 
foi- domestic and industrial uses, after aHow­
ing for water available from en route rivers, 
is 9 MAF delivered at the head of th.:­
Navagam canal. 

( ii) The CCA to be irrigated in Gujarat will he 
limited only to that indicated in Zones I tc 
XI and shall not include the areas in Mahi 
.:ommand, Banni and the Ranns of Kutch. 

(iii) The pattern of releases of water into thr 
canal, month-wise, will be proportional to 
the needs of the Zones indicated by Gujarat : 
in Exhibit G-960. 

(.iv) 

8 

(3) 

,Navagam canal to the offtake of the 
Banni branch, 1 in 10,000 therefrom 
upto the offtake of the Madka (Khadol) 
branch, and 1 in 6,000 thereafter to 
the tail of the main canal. 

by Rajasthan, i.e., a bed gradient at 1 
m 12,000 from the head of the Nava­
gam Canal to the tail of the + 300 
main canal. 

Preferential Use and Equitable Appolntmenr 

10.10.1 At the outset the important question fei 
consideration is the conflict between providing flow 
trrigat1on to a reasonable extent for areas in Gujarat 
and Rajasthan and the generation of power by cur~ 
tailing the extent of such irrigation by flow. 

As a matter of law there is no fixed or automattc 
preference of one usc over another (Article VI, Hel~ 
sinki Rules). But one use may be preferred to another 
use in the circumstances of a particular case because 
of its greater value and importance to the community 
as a whole. As Pierre Sevette0 ( 1 ) has observed : ~ 

"The question arises whether these various uses 
can be classified according to their econo­
mic importance and an order of priority 
established*** When a conflict arises in in­
ternational law, as of course in other bran­
ches of law, between opposing interests {even 
though they are legitimate wh"-n taken 
singly), it is necessary to assess thc~e in­
terests, classifying them in order :>f impor­
tance and deciding which of th~m should 
come first." 

As stated by H. A. Smith9 C) :-The benefit of irrigation has to be given to 
as large an area as pos~ible, particularly ito 
areas with low and erratic rainfall. Hence, 
areas commanded between 190 and 300 
canals should not be left out from the scope ! 
of the project and if lift irrigation is neces­
sary, the question of cost must he takt:u 
into con:;ideration. 

;,The Chief practical function of law cons;~t" In 
regulating the conflicts of different interests 
In order to do this it must make wme 
attempt to appraise and rank them in order 
of value, laying down tl;lat in a gtven ~itua­
tion one interest is to be preferred over 
another." 

( v) Bed gradient for the canal : 

The proposals are as follows :~ 

( 1) by Gujarat i.e., a bed gradient of 1 10 
10,000 from the head of the + 300 
Navagam canal to the offtake of the 
Banni branch at mile 262, and 1 in 
6,000 thereafter. 

c2) by Maharashtra, i.e., a bed gradient of 
1 in 20,000 from the head of the + 190, 

' ; 

The preference of one use to another differs from 
basin to basin and from one part of a ba<;in to another, 
and it may even vary withih the same basin or sub~ 
basin as cooditions change and the relative importance 
of the use develops with time. 9 (B) 
Economic, social engineering and rl:<:ource stucht:s 
supply -the basis for determining the priorities ap~ 
propriate to the · needs and possibilities of each 
basin.'( 4 ) Each river 'has its unique problem which 

,must be· examined and determined separately.9 ('1) 

9(1) Legal Aspe<:!~ of the Hydro-electric Development of Rivers & Lakes of Common Interest. UN Doc. E/ECE/136/EP/98 Rev. I, 
pp. 26-27. 

9(2) H.A. Smith, The Economic Uses of International Rivers, 1931, p. 130. 

I 

9{3) R.E. Clark, Water & Water Rights (1967) Vol. TI, p, 425, Legal Aspects of the Hydro-Ele<:tric Development of Rivers & Lakes of 
<:;:ommon Interest, UN Doc. E/ECE/136, E/ECE/HPl98 Rev. 1(1952), pp. 26-37: R.C. Martin & Others, River Basin Administra· 
t1on & the Delaware (1960), p. 275. '\ 

9(4) J.D. C,hapl!'an. The international River Basin (1~63), p. 16. Historical, geo~raphical and political consideration~ should also be I 
borne m mmd. Legal A~pects oft he Hydro-electnc'Development of Rivers & Lake-; of C...ommon Interest. UN Doc. EfECE/136, 
E/ECE/EP/98, Rev. 1 (1952), p. 36; RE. Clark, Water & Water Rights (1967)Vo1.1I. p. 425: UN Memorandum of 1950 cited in 
F.J. ·Berber, Rivers in International L1w {1'959). p. 159. ' 

9(5) A.H. Garret~on & Others, The-Law of International Drainage Basins (1967). pp. 61. 787. 
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There is no iegislation in India laying- down any 
order of priority for different uses; In the absence 
of such legislation, the order of priority of different 
uses is mctely one aspect of the doctrine of equitable 
apportionment and detertnined by the Tribunal on that 
basis. 

''Thus it may be either natural barriers of the fact 
that a use is economically and socially more 
valuable than other uses may lead to the pre­
ference of one use over another. However, 
it is rtot neceS'sary to embody these factors in 
a separate category since the considcrati6n 
of all tele\iaht factors affecting the w:e~; of 
a river iS basic tb the determ.mahun of r.qui­
table Utilization. Thus, all factors that would 
be considered in the dCsignation o1f a pte· 
ferential use are considered in the process 
of deciding Whether a use Is consiStent with 
the equitable utilization of th~ basin. (Olm­
stead, Law of International Drainage Basin. 
p. 62). 

Clyde Eaglett>n reiterates the same legal position9
(

0
) :-

"In a number of cases and treaties something is 
said concerning certain uses of the water to 
be regarded as mote important than other 
uses, and consequently to be given priority of 
rights. The establishment of such priorities 
in each situation belongs, 1 think. to equi· 
table apportionment." 

Confiict between Irrigation by Flow and Gmeration 
of Powef" by curtailment of Irrigation of Flow 

10.10.2 As we have already stated, th~ important 
question for consideration is the conflict between pro­
viding flow irrigation to a re.asonable extent for areas 
in Gujarat and Rajasthan and generation of power byl 
curtailing the extent of such irrigation by flow. In 
this connection, it is relevant to quote para 5.21 and 
5.22 of the Report of the Irrigation Commission, 
Volume I, page 90.(W) 

"5.21 Multipurpose river valley projects otf~r the 
best use of surface water resources ; but 
apart from situations where both power gene­
ration and irrigation may be possible, there 
may be other cases in which a choice has 

l 
1 

led capacity of 560 MW. In such cases, 
where a choice is involved, the priority has 
to be determined not only by economic con­
siderations, but by recognition of thr: fact 

, that irrigation is possible only by the use ot 
water, whereas power can be generated from 
alternative sources such as coal, gas, oil and 
atomic fuels. 

5.22 In view of the overall scarcity of water re­
sources, we recommend that wherever a 
choice has to be made between irrigation and 
power generation, preference should be given 
to irrigation. The east·flowing rivers rising 
in the Western Ghats traverse areas which 
have low rainfal! and suffer from water scar­
city. The needs of these areas snould receive 
priority. It is interesting to note that the 
United States Bureau of Reclamation con­
siders irrigation of paramount importance in 
the planning of multi-purpose projects, and 
nowhere in its policy-making legislation does 
the Buteau accord recognition to power pro­
duction as a function superior to the use of 
water for irrigation." 

10.10.3 For irrigation use, there is obviouslv no sub­
stitute for water, but power may be generated from 
coal, oil nuclear energy and other sources. In general, 
whenever production of hydro-electric power in!erferes 
with irrigation and the two uses cannot be reconciled, 
increasing priority may have to be given to 1!'rigation. 
Rapid growth in population calls for increased food 
production which in turn callS for intensified irriga· 
tion. 11 

10.10.4 Jn countries with a hot and arid climate. 
water is absolutely indispensable for cultivation of the 
soil, 'and the use of water for irrigation is regarded as 
an ordinary or primary use for satisfying :1. natural 
want. In the arid and semi-arid parts of the C{")untry, 
irrigation makes the difference between waste land 
and highly productive crop Iand.12 J. Guthrie Brown 
observed13 : 

"Finally it may be said that in arid areas ·the use 
of water for irriagtion will, where soil condi­
tions are suitable, take precedence over its 
use for power production." 

to be made between the use of .vater l'ither 10.10.5 In India, with the rapid growth of popula­
for irrigation or power generawm. 111e tion, the demand for additional food supplies and raw 
Western Ghats offer sites with high heads for materials is increasing. For survival, the nation rnust 
the generation of cheap hydro-electric power have more food and more raw'. materials. 'The sup~ 
by diverting ~e~t"'.'ards_ the waters of east- plies and prices of. agricultural commodities, parti­
flowing streams. In Maharashtm, parts of cularly of food, play a crucial role in attaining econo· 
the waters of the Kbyna, a tributary of the mic and social stability. Indian economy is predomi­
Krishna, has already been partly diverted nanetly agrarian, as 75 per cent of th ecountry's popu­
westwards to generate hydro-electr:c power lation depends on agriculture for livelihood. Nearly 
at Koyna power station, which has :m instal~ 60 per cent of total household consumption and 85 per 
-··------· ' 

··~s~·Oyde Eagleton, The Use of Waters of International River~, 33 Canadian Bar Review Vol. 33 (1965) pp. 1011!, 1025. 
10 Report of the Irrigation Commission Vol. I, p.90. : 
u E. Kuiper, Water Resources Development. Planning Engineering & Economics {1965), pp. 13, 15. i · 
u The NatioM Water Resources, U.S. Water Resources Council p. 4-4~1. 1 
l• J. Guthrie Brown : Rydro-electric Engineering Prattice (I958)"Reprif1.ted (t 963), p. 15j. See also Otis W, Prl!eman H.P, Raup, Essen• 

tials of Geo!Vapby 2nd. Edn., pp. 390-391. 



cent of the commodity consumption of households are 
composed of agricultural products or manufacturers 
based principally on agricultural raw materL.-1.!s. 14 A 
strong agricultural base is essential for industrial deve­
lopment. Agro-based industries like textiles, starch 
products, sugar and oil pressing can be fed only by agri­
culture. For food, the basic requirement of life, the 
nation cannot afford to depend on imports. Develop· 
ment of agriculture calls for irrigation on a large scale. 
The use of water resources for irrigation to the fullest 
extent possible is an essential cond'ition for diversifying 
agriculture and increasing crop yields. Thus, irrigation 
plays a key role in the planned dcveloprr.ent of the 
country. 15 Without irrigation, large arid tracts of 
the country would be permanently waste,H1 v;.rhtle many 
other tracts having low and uncertain raintall could 
be cultivated only in favourable seasons. In view of 
the pressing necessity for irrigation, India has more 
irrigated land than ~ny other country in the world. 11 

10.10.6 We are accordingly of opinion (hat irriga­
tion use of waters of Narmada should prevail over its 

-----:-:---------~-

SI. Name of Scheme Cost of Annual 
No. installation irrigation 

with connected in acres 
civil works 

I. Sewani lift 
irrigation 
scheme 
(Haryana) 

2. Rajasthan 
Canal 
Project 
(Stage II) 

3. Loharu 
lift 
irrigation 
scheme 
(Haryana) 

4. Jui lift 
irrigation 
scheme 
(Haryana). 

(Rs. !akhs) 

15.65 

2898.00 

345.8 

53.03~ 

89,962 

10,56,913 

1,85,700 

46,207 

10 

hydro-electric use in case of any conflict of the two 
uses m the circumstances of the present caSe. 

10.10.7 In this context, it is necesSary to emphasize 
that the power required for lifting water to a parti­
cular height for providing lift irrigation is substantially 
more than that which can be generated by the same 
quantity of water with that height. The pnwer, P, 
which a discharge Q cusecs generates with a head H 
feet, P =~4· The power P R which is r~quired to 
lift Q cusecs to a head. of H feet, however, is 1°g. 
Therefore, the ratio of ~ is T5 or 1.4. In other 
words, 40 per cent more power is reqUJred to lift 
water to a given height than can be generated by the 
same quantity of water dropped through the 
same height. Again, power generated at the dam 
would need to be transmitted to the pumping stations 
and there would be transmission losses. When this 
is taken intc consideration, the ratio becomes even 
higher than 1.4. 

10.10.8 The information availabl~ for estimated 
capital cost for providing pumping installations for a 
few lift irrigation schemes is given below :-

--,-~-,---::-:-:----:--·~~-

Max. lift in ft. Capital cost of Remarks 
installation 

96 

263 

214 

129 

of lifting 
equipment 
-per acre of 
irrigation 

84.1 

274.2 

186 2 

Project Report (May, 1971) 

R-269 (Project Report 
prepared by W APCOS). 

114"' •cost of pumps only. 
187** *"'Cost of pump houses@ 

Rs. 73/-per acre, as in Loharu 
Scheme added). · 

NoTE :-The cost of installation is only for pumps and pump houses, and does not include the cost of power transmission lines or the water 
distribution system. 

10.10.9 Ill thti Sewani Lift Irrigation Scheme of 
Haryana, the additional cost of lifting water tc a maxi­
mum lift of about 90 feet has been worked out as 
Rs. 228 per acre even with low rate of energy of 
Rs. 0.11 per Kwh. The water rate chargeable for 
irrigation of wheat by flow, as indicated in the Sewani 
Project Report, is Rs. 5.80 per acre. The water rate 
levied on the Rajasthan canal for flow irrigation of 
wheat at present is Rs. 20 per acre, while the additional 
cost of lift irrigation has been worked out at about 
Rs. 183 per acre for a maximum lift of 263 feet, 
as indicated in Rajasthan Canal Project (Stage II) 

14 Fourth Five Year Plan, pp. 12, 13, 28, 35, 38. 
15 Water Resources Series No. 38 U.N. ECAFE, p. 132. · 

prepared by WAPCOS, vide Exhibit Rw290. In the 
project for irrigating five blocks of area by liEt irrigaw 
tion, the cost of power alone for irrigating areas by lift 
for 30 metres is estimated as Rs. 130 per hectare of 
.area irrigated. In addition to this, there will be the 
capital cost of providing plant and equipment for liftw 
ing water. This shows that the irrigation by lift is 
expensive and, as such, it may be provided only for 
those areas where there is no means of irrigation by 
flow or shallow wells and irrigation is essential for 
sustaining the population of such areas. 

16 Development Of irri'g<ition ih india 1~:165, PublicatiOn· No: 7~·.~ Central Board of Irrigation and Po'wcir, p." 5. 
·See otis W. Freeman, H. F. Raup, Essentials of Geography 2nd Edn., p. 390. · 
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10.10.10 As per proposal of Gujarat for 300 canal 
and that of Maharashtra for 190 canal (MR·102), the 
(CA proposed to be irrigated by flow and lift in the 
different zones are as follows :-

(lakh acres) 
------··-·-------

Proposed Total By flow By lift 
area 

+300 canal as proposed by 
Gujarat 54.02 49.40 4.62 

:tl90 canal as proposed by 
Maharashtra 42.97 32.27 10.70 

Difference 11.05 17.13 6.08 
------

It will be noticed that the diffcre.Jce of 11.05 Jakh 
acres in the totaJ area in tl.e two proposals can be 
made up only by providing lift irrigation in 11.05lakh 
acres between 300 level canal and 190 level canal. 
MahaYashtra's proposal for 190 level canal envisages 
lift irrigation in 10.70 lakh acr~s in Saurashtra bram:h 
and Kutch areas, against 4.62 lakh acre~ in these 
areas in the Guja.rat's propos11l fo:- 300 level canal. 
Thus, if the total area of 54.02 lakh acres proposed 
by Gujarat is to be served by Maharashtra's proposed 
l 90 level canal, then an area of 17.13 lakh acres 
(11.05 + 6.08) will need to be served by lift in addi~ 
tion to what would be served by lift by the + 300 
level canal. For an al!ocation of 9.00 MAF to Gujarat 
the extra cost of lifting water from 190 canal for 
irrigating area in the command between 190 canal 
and 300 canal is about Rs. 17 crores as roughly esti­
mated in Annexure X-1. 

10.10.11 In addition to this, there will be an addi­
tional expenditure on the increased lift in Saurashtra 
and Kutch area of Rs. 2.65 crores per year, and on 
Rajasthan's requirements, amounting toRs. 3.28 erorcs 
per year, as given in Annexure X-1. 

Provision of Silt Excluders and Ejectors for Navagam 
Canal 

10.11.1 Maharashtra has contended that if silt ex­
cluders or silt ejectors are proVided for the canal with 
a bed gradient of 1 in 20,000, it would keep the canal 
free from silting, and that such deviceS have been used 

,.. in several irrigation canals. 

Sediment Excluders 

Maharashtra at page 6 of its Note 21 has quoted 
from CBIP Publication 79, as below:-

"It appears, while the efficiency of the excluders 
is very high to start with, the excluders are 
not free from trouble, and with the parti­
cular exception of the Western Yamuna 
Canal Tajewala sediment excluder, their long­
term sediment exclusion effect is not positi­
vely established." 

lt has further stated that 

"More than one sediment excluding devic~ arc 
required. The decantation at several sites is 
n·ecessary." 

4 :\&T/7!!=3 

II 

Sediment Extractors 
(Or Ejectors) 

As regard$ silt extractors or ejectors, Maharashtra 
at pages 10, 11 and 12 of its Note 21, has quoted 
the C.B.I. & P Publication, as below:-

"A series of extractors may be required fot a 
canal system, as one extractor, however effi­
cient in design, may not be able to' deal 
with the whole of the sedime1,1t load in the 
canal." 

It has further qu?ted, 

"Such extractors require 20 to 25 per cent of 
t~e ~anal discharge as escape discharge for 
eJection of the coarser sediment JDad and a 
head of 2 to 4 ft. for flushing." 

10.11:2 Fr?m. the exampl~s .of extractors given by 
Maharashtra m tts Note 21, tt ts evident that the effi­
ciency of the extractors is generally 40 to 60 per 
cent.. The use of excluders or ejectors, therefore, can­
not ensure complete exclusion of medium grade of 
s~diment from Navagam canal, even though the coarse 
silt may settle in Sardar Sarovar and the ponds at 
the head of the canal. Excluders and ejectors can, 
therefore, be used only as a limited corrective measure. 
As these devices entail use of water the question to 
b~ considered would .be e.s to how ri-tuch of the pre­
crous water can be e:::caped for extracting the medium 
se.diment from Navagam canal, as the water so escaped 
wrll go waste to sea. No water is proposed to be let 
down frop1 Sardar Sarovar to the sea in a year of 
75 per cent dependability. 

10.~1.3 On silt entering Navagam canal, the only, 
remedtal measutc practicable would be to silt clear 
the canal which would require its closure and affect. 
irrigation. In view of the importance of Navagam 
canal a!ld the lar-?c areas it would -liTigate, such a 
closu~e IS ~ot considered desirable or even practicable, 
especmlly .tf a large quantity of sediment enters the 
cana1. 

Effect of Sediment Load on the Design of Bed Gradient 
of Navagam Canal 

10.12.1 The important question is the determina­
tion of. a suitable bed-gradient of the lined Navagam 
canal, taking into consideration the sediment which 
is likely to be transported by it without getting silted 
up. 

10.12.2 Statement 1 of Annexure X-2 shows the 
observed sediment of river Narmada at Garudeshwar 
gauging station, giving quantity and percentages of 
coarse, me~iu~ and fine silt for the years 1962 to 
1.976. A Jlrntlar statement for Mortak:ka gauging sta­
tion fo~ tfie years 1951 to 1952, 1956 to 1959 and 
1962, rs attached as Statement 2 of Annc.xure X-2 . 
Assuming that the fine silt would be carried by the 
flattest of the bed gradient proposed by the party States 
and that the coarse grade of silt would most probably 
?Ot enter the ~anal on account of the depth of water 
~n the reservOir, especially du:~ing the initial period, it 
IS reasonable to hold that the size of medium sedimerit 

_j 
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should be the controlling factor for the sediment trans­
portation capacity of this canal. Referring to Column 
10 of Statement 1 in Annexure X-2 mentioned above, 
the percentage of the medium sediment observed durin~ 
the various years ranges from 1:83 per cent to 8~.82 
per cent of the sediment load m the Narm~da nver 
at Garudeshwar. Such high variation is difficult to 
explain. Even on ignoring the two highest perce~tages 
of 85.67 in the year 1974, and 89.82 per cent m the 
year 1975, the variation ranges from 1.83 per c~nt 
to 55.87 per cent. The average of these rem.aJolilb 
ones com&s to 14.49 per cent. lf the obsenauoa C! 
the two years 1974 and 1975 are also included, the 
average comes to 22.28 per cent. These arc shown 
at the bottom of Statement 1 in Annexure X-2. 

10.12.3 From Statements 1 and 2 in Annexure 
X-2, it is apparent that the quantity of medium sedi­
ment is quite substantial. Therefore, it has to be 
ensured that even a portion of this sediment does not 
start settling on the bed of the canal and gradually 
silt up the canal. 

10.12.4 Maharashtra has suggested that for deter­
mining the bed-gradient of a lined canal, the weighted 
mean diameter of the silt should be the criterion. This 
assumption needs closer examination. It may be noted 
that no observations have been made of the active 
bed sediment of the river at Garudeshwar. TherefOre, 
Maharashtra has used data of suspended sediment. 
Rajasthan has suggested that for the purpose of pro­
per design of the canal, the size of the silt should be 
worked out from the material of the shoals in the river 
bed about· 3 to 18 miles downstream of the site of the 
Sardar Sarovar dam, for which data are available: in 
Exhibit G-251-A. The existence of the shoals indi­
cates that heavier grade of silt was being transported 
during certain stages of river flow and it should not 
be ignored. 

10.12.5 Another aspect to be examined is the silt 
charge which is likely to be drawn into the canal on 
silting up of Jalsindhi and Sardar Sarovar reservoirs 
upto penstock/outlet levels. A note indicating the 
period in which the siltation is likely to take place. 
is attached as Annexure X-3. The calculations made 
in the note are- based on the empirical formula (area 
increment formula) suggested by M/s. Borland & 
Miller- Paper No. 3019-Transaction ASCE 1960 Dis­
tribution of Sediment in Large Reservoirs by Borland 
& Miller. According to this formula, it would take 
about 100 years for the river reach between Mahesh­
war and Jalsindhi dams to silt upto the level of pen­
stocks and much earlier upto outlet levels if these fire 
provided at a lower level. The process of siltation bet·· 
ween J alsindhi and low Sardar Sarovar dams would 
start from the very beginning due to sediment load 
brought in from the catchment between Jalsindhi and 
Navagam dams through a large number of small 
stream~ with steep gradients. Another impmtant fac­
tor which would lead to rapid siltation would be the 
density currents. These density currents will carry 
greater intensity of sediment, and in consequence larger 
volume from an upper reservoir to a lower reservoir 
and further into the canal. Trap efficiency of any 
reservoir is not 100 per cent in praCtice, though theore­
tical study may indica.te full effectiVenesS. TherefOre,· 

the possibility of medium silL entering the Navagam 
Canal cannot be ruled out. 

10.12.6 Kennedy's and Lacey's theory, on which 
most of the unlined canals in India have been designed, 
were based on observations and analysis of dat<l, for 
unlined channels which were non-silting and non­
scouring. These theories make use of mean diameter 
of silt. While unlined canals -designed on the basis 
of mean diameter of silt may function satisfactorily, 
the same· is not necessarily true of lined canals.: 

10.12.7 Lacey has suggested the following formula 
for bed slope, depending on the silt factor, as stated 
in para 1.1 of Exhibit MR-102 :-

([)'/' 
s ~ !8Jo-><(Q)_'f'_ 

where S = Longitudinal bed or water sur-
face slope 

f Lacey's silt factor= 1. 76V'D(bm) 
D(bm) = diameter of bed sediment mater· 

ial in miJ'i.mctres. 
G Disccharge or capacity of canal 

sectio-n to be designed (in cusecs) 

10.12.8 It should be emphasised that Lacey's for­
mula has not been advocated or adopted for design 
of lined channels. Maharashtra has designed the canal 
on the basis of Lacey's theory for an unlined canal 
and considers that the bed slope derived from this 
theory should be satisfactory even for a lined canal. 
This inference or extrapolation cannot be justified as 
no such precedent for usc of the formula for lined 
canal is known. In applying an empirical formula 
for new conditions, extreme caution is necessary, as its 
limitations may not be fully realised. Maharashtra 
has conceded that there is no known specific formula 
for non-silting velocity for a lined canal (Exhibit MR-
102, page 6). 

Even if Lacey's formula is applied for determining 
the slope of the Navagam lined canal, it would be 
prudent to consider the maximum size of the silt to 
be transported. Utilising this formula, therefore, for 
the maximum size of the medium silt, that is, 0.152 
mm, Lacey's 'f' works out to 0.686. The discharge 
during the month of August would be the controlling 
discharge as during this month, heavy charge of sedi­
ment is to be expected due to floods. For an alloca­
tion of 9 MAP to Gujarat and 0.5 MAF to Rajasthan, ( 
the discharge in August is of the order of 9280 cusccs 
at the head of the canal. For this discharge, the 
flattest bed gradient in the head reach works out to 
1 in 15,700 which is considerably steeper than: 1 in 
20,000 proposed by Maharashtra for the 190 canal. 

10.12.9 One of the formulae used by Maharashtra 
to check the slope proposed by it, is t>a~ed on the 
critical bed shear or tractive force theory (according 
to values set out by Strccter-Maharashtra Note 9). 
However, in Exhibit MR-131, page 48, it states that­
"the tractive force formulae are applicable only to 
unlined canals ...... ". This formula based on trac-
tive force theory has not yet been accepted in India 
for designing lined canals. 

10.12.10 In support of the bed gradient proposed 
by Maharashtra, Madhya Pradesh filed a ·sludy in 
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November. 1977, by Dr. P. Natarajm1 o£ the Indian 
institute of Technology, Delhi, and Dr. Kanwar Sain, 
Ex-Chairman, Central Water & Power Commission, 
vide· Exhibit MP-1173. This study does no more than 
seek· to establish that with the silt size assumed in 
·Maharashtra's design in MR-102, the canal is not ex­
pected to silt up. It does not meet the objection of 
Gujarat and Rajasthan that the silt particles that will 
enter into the canal will be larger than assumed. Nor 
does it by itself provide a basis for designing the canal. 

10.12.11 The bed gradients adopted in some of the 
important lined canals constructed in India, ~re g~veri 
in Annexure X-4. Out of these, the followmg hoed 
canals take off from reservoirs and their bed gradients 
are indicated against each :-

SL Name of the canal 
No" 

l. Sundarnagar Hyde! Channel 
(Bcas Project) 

2. Tungabhadra Left Canal 

"~---·-

Discharge Bed Gradient 
(Cusecs) 
~---"---

9,000 l in 6,666 

7,000 1 in 10,000 

3. Tungabhadra Low Level Canal 1,323 1 in 10,000 

4. Nagarjunasagar Right Bank 
Canal 11,000 1 in 12,000 

S. Nagarjunasagar Left Bank 
Canal 15,000 1 in 10,000 

It is to be noticed that in none of the canals cited 
above the gradient is flatter than 12,000. The Nagar~ 
junasagar right bank canal takes off from a reservoir 
where the depth is of the order of 250 ft. Ninety kilo~ 
meters upstream of Nagarjunasagar dam, another dam, 
Srisailam, is being constructed which will trap a great 
deal of silt brought in by the river. In spite of these 
two deep reservoirs, the Nagarjm:!asagar right bank 
canal has not been constructed with a gradient flatter 
than 1 in 12,000. 

10.12.12 Maharashtra has, in Exhibit MR-102, pro~ 
posed the + 190 canal with a gradient of 1 in 20,000. 
The canal, according to Maharashtra, can take off 
either from Navagam Site 1 or Site 3. In Chapter 
XI, we have determined that Sardar Sarovar dam has 
necessarily to be at Site 3 on account of the height 
of the dam. Maharashtra's proposal for + 190 canal 
has the following deficiencies :-

(1) It-reaches Rajasthan at about +63.10 re­
quiririg most of the area to be served by lift, 
whereas the agreement between the States 
implies most of the irrigation by flow. 

(2) A large area of Gujarat would be served by 
lift. 

( 3) Offtake from Site 3 would pose some hazard 
in the head reach of the canal. 

(4) It has not been convincingly established that 
Navagam Canal with a flat gradient of 1 in 
20,000 would function satisfactorily without 
the risk of siltation. 

(5) No lined canal in India has so far been con­
structed with such a flat gradient. 

Considering all these factors, ·in. our opinion, the 
+ 190 canal with a flat gradient of 1 in 20,000 should 
b~ rejected. 

Proposed Bed Gradient for the Navagam Canal 

10.13.1 Gujarat has proposed a bed gradient of 
1 in 10,000 for the +300 c<inal with a view to allow~ 
ing maximum permissible velocity and, thus, effect 
economy in the section of the canal and cost of lining. 
Rajasthan has suggested a gradient of 1 in 12,000 
to command most of its areas by flow. We notice 
that upto the offtake of Saurashtra branch at mile 
180, there is adequate discharge to permit a gradient 
of 1 in 12,000 being adopted. However, beyond thr 
offtake of Saurashtra branch, due to reduction of the 
discharge, the gradient would need to be steeper and 
in our view a gradient of 1 in 10,000 would be suit­
able upto the Gujarat-Rajasthan border at mile 310. 
This canal would reach the border at an elevation of 
about 131 instead of 99.47 proposed by Gujarat and 
141.31 proposed by Rajasthan. 

10.13.2 Rajasthan has proposed that water would 
be used by it in the Rabi season. Even if a smaii 
amount of silt settles in the tail portion of the canal 
with a slope of 1 in 10,000, it would be possible to 
silt clear that portion of the canal without much trouble 
or cost during the hot weather season when the canal 
could be conveniently closed in the lower reaches. 

10.13.3 The proposed canal with a bed gradient of 
1 in 12,000 upto the offtake of Saurashtra branch, and 
1 in 10,000 beyond, would command somewhat higher 
areas in Gujarat than a canal with a bed gradient of 
1 in 10,000. Gujarat has put forward the plea that 
higher areas in Gujarat are better suited for irrigation. 
The flatter gradient of the canal would also enable some 
additional area to be brought under command. Anne­
xure X-5 gives the area which woUld be served by 
flow and lift under different proposalS. 

Conclusion 

10.14.1 In view of these considerations, our con­
clusion is that the FSL of the Navagam Canal should 
be fixed at FSL + 300 at its head regulator with a 
bed gradient of 1 in 12,000 upto the offtake of Saura~ 
shtra branch at mile 180 and 1 in 10,000 thereafter 
upto the Gujarat-Rajasthan border for reasons given 
in paragraphs 10.13.1 to 10.13.3. This would reach 
the border at about RL 131. 

10.15.1 The question of the FSL of Navagam Canal 
is the subfcct matter of Issue No. 13(b) which 
reads:~ 

"Should any directions be given 

(a) 

(b) 

................ 
for specifications of FRL and MWL of 
the storage at Navagam Dam and the FSL 
of N avagam Canal so as not to prejudi­
Cially affect the interests of Madhya Pra­
desh, Maharashtra or the other concerned 
States?" 

.1111111 "'-
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14 
Our answer to this issue is that the Full Supply Level 
of Navagam Canal should be fixed at + 300 at its 
head regulator. We have also decided the bed gra· 
dients of this canal for the various reaches in para­
graph 10.14.1. We, however, desire to make it clear 
that the bed gradients fixed in paragraph 10.14.1 may 
be changed by Gujarat and Rajasthan by mutual 
agreement, if they so choose. 

Advice of the Assessors 

10.15.1 We have consulted our technical AssesSors 
Dr. M. R. Chopra, Shri Balwant Singh Nag a1id 
Shri C. S. Padmanabha Ajyar, with regard to the !lUb­
ject matter of this chapter. They have advised us that 
they all agree with the conclusion reached in paragraph 
10.1~.1 and also the reasoning given by us in the 
previous paragraphs. 

' 
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E:rtra Annual Cost o!LI~ lrrigarioll 

(a) Extra Annual Cost or Lift Between 300 And+ 190 Canals 

According to Maharashtra propo~l 17. 13 lakh acres served by flow from 300 canal would need to be served by lift. 

Area= 17.13 lakh acres 

Lift involvtd"" I 10 ft. (JOa--:.190) = 33 metres. 

Water requirements for 17 .13 1akh acres 

(as~uming 9.0 -MAF for 54.02 lakh acres) 

= 9 x 17 · 13 =2.85 MAF. 
54.02 --

According to the Rajasthan Canal Project (Stage II) Report prepared by WAPCOS-the annual cost of energy for lifting water for 
1 hectare (water quantity of0.51 hectare metres) vide R·290, Vol. J, Annexure 3·1(4) is : 

for lift of 40 metre' = Rs. 172.4 

for lift of 30 metres 

Th.erefore, for 35 metres 

As 0.51 he;;:tare metres 

Therefore, cost for 4.14 acre ft. 
with a lift of 110 ft. 

=Rs.129.3 

=Rs. 142.23 

=4.14acreft. 

=Rs.l42.23 

The cost of Eneq,')' for lifting 2. 85 MAF through 33 metres 

.,. ~l x 2. H5 x iQ1.., Rs. 9. 79 crores per year. 
4.14 

(i) 

Depredation of pumping and Electrical equipment with maintenance per year has been taken as Rs. 105 per he;;:tare vide Annexur 
3, J of Rajasthan Canal Project Stage II prepared by WAPCOS. This works out to Rs. 42.5 per acre. 

Therefore, for 17.13 lakh acres the annual cost would be 17. 13 x 42.5 x 10" Rs. 7. 28 crores (ii) 

Therefore, total annual cost for converting 17.13 lakh acres from flow to lift irrigation will be cost of energy plus co~t of depre;;:ia· 
tion .of pumping etc.= (i)+(ii) 

=9. 79 + 7 .28=Rs. 17.07 crores, say 17 crores. 
-Rs. 99.6 per acre, say Rs. 100.00 per acre. 

(b) Extra Annual Cost of Increased Lift On Saur!lllhtra Branch 

In the proposal of Gujarat, 4. 62 lakh acres of the Saurashtra branch were to be served by lifting water through 101 ft. from the 
300 canal. By Maharashtra proposal of 190 canal, this lift gets increased by additional liD ft. The water requirement for this area (assum· 
ing9.0MAFfor54.02 lakhacres) is 

4.62x 9
02

c.0.77 MAF 
54. 

The extra cost of energy for this increased lift is 

1~ xO. 77>< 10"=Rs. 2.65 croros. 
4.14 

Since cost of pumps have already,been considered extra depreciation and maintenance is ignored (though there wiU be some extra cost for 
higher lift). 

(c) Rajasthan's requirements of0.5 MAF at the tail end of the canal will also have to; lifted. Since the slope of 190 canal is con· 
sidercd to be parallel to that of 300 canal, lift of 110 foe! is assumed. 

Therefore, Extra cost::: 142· 23 x 0. 5 x 10' 
4.14 

- Rs. I. 72 crores. 

To this amount should be added 1.56 crores computed as follows:-

Cost of depreciation of machinery (pumping and electrical equipment) (Annexure 3 .1 of Exhibit R-29J) = Rs. 925 per acre. 

,_Therefore, forCCA of 3.67 lakh acres the cost is Rs.J55.97lakhs. 

Therefore, the annual cost of energy and equipment required for brining the command of 190 canal by flow and lift to that of 300 canal 
is 9. 79 + 7. 28 +2. 6S +3 .28:Rs. 23.0 crores. It may bGI mentioned that it would be necessary to have link channels for feeding the 
distribution system, which has not been taken into account. 

.!5 
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ANNEXURE X-2 

Observations of Sediment o;ita of the Narmada Rircr 

Observation of sedimen data of the Narmada River is being made regularly from 1962 at the Garudcshwar gauging. Site in Gujarat. 
The data are given in Exhibits G-211 to 218, G-1089 to 1094 am!·G-10.70. Th.ese have been tabulated in Statement 1 attached, indicating 
the quantity Of silt in th~~ize.range~-~f, Fine(0.075 mmand below), Medium (0.075 mm to 0.152 mm)and Coarse (0. 152 t.nm and above,) 
and their respective percentages. The average values for the years of observation are given at the end of the statement. 

Observations were also made at Mortakka intermittently for the Narmadasagar Project during the years 1951, 1952, 1956 to 1959 
and 1962. Data of silt similar to that at Garudeshwar have been tabulated in Statement2 attached. 

The medium silt at Mortakka is nearly 30 per cent, while it is about20 per cent at Garudesbwar. Tile.observations, however, sh.ow ( 
a wide variation from year to year at the different sites. It is seen that the medium silt is quite significant. <,. 

' 



ANNEXURE X·2 

Statemem-1 

Statement showing observed suspended sediment of river Narmada at Garudesbwar Gauging Station along with quantity and percentages of coarse,medium and fine silt for the years 
1962-1976 

Sl. 
No. 

2 

' 4 

5 

6 

7 

8 

9 

JO 

11 

12 

" 14 

15 

Total, 
(1962-1975) 

Average 
(1962-1975) 

Total 
(1962-1973) 

Av~rage 
.... (196~-1973) 

- --- ------------ ------·---------- ---- ------- ------ --- ·---- --- ---- - --------------- ---
Year 

2 

1962 

1963 

1964 

!965 

1966 

1967 

1968 

\969 

1970 

1971 

1972 

1973 

197-l . 

1975 

19,76 
(Upto 
October) 

Annual 
yield 
in MAF 

3 

25.031 

23.400 

28.220 

10.669 

15.178 

30.399 

27.536 

39.971 

44.380 

35.605 

29.014 

63.883 

20.972 

38.747 

Total 
ob>::rved 
sediment 

load in 
Mcft 

4 

1036.01 

1056.74 

956.88 

458.64 

902.55 

2135.70 

1553.20 

2326.80 

3318.20 

1321.17 

1075.00 

i.71S.11 
73!L03 

1365.22 

998.05 

--------
,f_Jj.Oos !9969.35 

30.93 1426.38 

373.286 i7866.200 

3 i .-11 1488.85 

Fine 
silt 
0.075 mm 
& below 
in Mcft 

M!dium 
siltO. 152 
mm to 

0.075 mm 
in Mcft 

Coa.rse 
silt 
0.152 rum 
& above 
in Mcft· 

Total of Percentage 
medium plus of fine slit 
coarse 
silt in 
Mcft 

.. .. 
Percentage 

of medium 
silt 

% 

Percentage 
of coarse 

sil1' 
% 

Percentage Detailed 
of medium daily dala 

plus in 
coarse silt 

0/ 
oo 

-~- --~ -----~---- ---·--- ------ --·-- -------~-
5 

897 .41 

886.35 

651.97 

445.70 

885.00 

2055.00 

1190.00 

2090.00 

3150.00 

1166.83 

969.b7 

720.57 

6!.47 

113.65 

759.51 

15283.02 

1091.64 

15107.83 

-1283.98 

6 

127.08 

157.80 

296.81 

11.80 

16.55 

74.50 

352.00 

214.00 

139.50 

141.57 

94.23 

963.88 

632.29 

1226.19 

225.10 

4<M8.2o 

2589.72 

zi5.in 

7 8 9 10 11 12 13 
------~--------~- -- -· 

II. 52 

12.59 

8.10 

1.14 

1.00 
6.20 

11.20 

22.80 

28.70 

12.77 

11.70 

40.76 

44.27 

25.38 

13.44 

138.60 

170.39 

304.91 

12.94 

l7 .55 

80.70 

363.20 

236.80 

168.20 

154.34 

105.93 

1004.64 

676.56 

1251.57 

238.54 

86.63 

83.89 

68.14 

97.19 

98.06 

96.22 

76.62 

89.82 

94.94 

88.31 

90. 16 

41.77 

8.33 

8.32 

76.10 

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

238.13 

17.01 

168.48 

14.04 

4686.33 

'334. 74 

2758.2 

i9.85 

76.53 
(Pei-cent) 

84,57 
(Per cent} 

12.26 

14.93 

31.01 

2.57 

1 .83 

3.49 

22.66 

9.20 

4.20 

10.72 

8.76 

55.87 

85.67 

89.82 

22.55 

22.28 
(Ptf cent) 

1. II 

1.18 

0.85 

0.24 

O.ll 

0.29 

0.72 

0.98 

0.86 

0.97 

1.08 

2.36 

6.00 

1.86 

1.35 

. 1.19 
(Pt:r Cent) 

.-
14.49 0.94 

(Per cent) (Per cent) 

13.37 

16.11 

31.86 

2.81 

1.94 

3.78 

23.38 

10.18 

5.06 

IJ .69 

G-211 

0-212 

0-213 

G-214 

G-215 

G-2HJ 

G-217 

(1-218 

G-1089 

0-1090 

9.84 G-1091 

58.23 G-ion 
91.67 G-ib93 

91.68 G-1094 

23 . 90 Details not 
available 
Abstract 
G-1070 

23.47 
(Per cent) 

is :43 
(Per cent) 



Sl. 
NO. 

ANNEXURE X-2 

Stalement-2 

Statement showing observed suspended sediment of rifer Narmada at Mortakka Gauging Station for the )'Cars 1951 to 1952, 1956 to 1959 and 1962 with quantity and pen::entage 
of coarse, medium and fine silt 

_,i 

2 , 
4 

5 

6 

7 

Total 

------- ------- ------------------------
Year 

2 

1951 

1952 

-1956 

1957 

1958 

1959 

1961: 

Annual 
yield 
in MAF 

TOtal 
observed 
load in 
Mcft 

4 

Fine 
silt in 
~eft 

5 

Medium' 
silt in 
Mcft 

6 

Coaise· 
silt in 
Mcft 

7 

Total 
of medium 

plus coarse 
silt in 
Mcft 

8 
----- --------------- -

10.937. 782.66 508.60 

17.517 1471.09 820.33 

27.265 1254.60 1040.46 

15.497 554.55 407.73 

20.006. 519.68 . 367.38 

37:376 922.76 769.31 

21.436 1103.29 643 .'42 

--------·-------------
150,034 6608.63 4557.23 

265.82 

614.31 

189.08 

125.39 

136.20 

96.87 

43 t. 92 

8.24 

36.45 

25.06 

21.43 

16. 10 

57.5!! 

27.95 

274.06 

650.76 

214.14 

146.82 

152.30 

153 .45_ 

459.87 
-------------

1853,59 191.81 2051:40 

--"----~---· __ . ----' -, __ 
Percentage 

of fine silt 
% 

9 
---· 

64.98 

55.76 

82.93 

73.53 

70.70 

83.37 

58.32 

Percentage 
of medium 
silt % 

• 10 

Percentage 
of coarse 
silt % 

Percentage 
of medium 
plus coarse 
silt ~;; 

Detailed 
dailY data 
;n 

-- --.-- --·----.--- -
11 12 13 

----------------· -- -~---- ---~---

33 .97 1.05 35.02 

41.76 2.48 44.24 Narmada 

15.07 2.00 17.07 Sagar· 

22.61 3.86 26.47 Project 

26.20 3.10 29.30 (1969) 

10.50 6.13 16.63 Annexure 

39.15 2.53 41.68 v. Vol. II 
----·-·-- --- ---~ ------~-----·-·-

Average 21 .43 . 944.08 651.03 265.65 27.4-0 293.05 68.96 
(Per cllnt) 

28.14 , 
(J:>cr cent) 

2.90 31.04 
(Per cent) (Per cent) 

- ---· ----~- -- ----"--- ·'--------- ""'"'-~--------.;,_,_ -- - --- --- -------~ 

........ 
__ j' 

~-

-= 



Silting of the Reservoin at Jalsindhi and Sardar Sarovar 

TI1e river Narmada carries a large quantity of sediment in its flood waters and with the construction of reservoirs along the river, 
most of this silt charge will be trapped by these reservoirs but some of it will also be drawn into the canals along with the irrigation water. 
The quantum of silt which will be deposited in any reservoir, per year is generally calculated on the basis of the catchment a.rt".a of the 
ri\'cr. Assuming a selected period of useful life, the silt which will be trapped in the reservoir is worked out. As the different factois 
responsible for silting are complex, estimation of such silting can only be considered in certain broad terms. Certain assumptiom re­
garding the efficiency of the re~ervoir and the pattern of silting are made for simplicity. 

2. *M/s. Borland and Mj]]er in a paper on silting of reservoirs have suggested an approximate formula for determining the volume 
of silt which can be accumulated up to any selected point of elevation at the dam, called Area increment method. The approximate for• 
mula forth'! volum~ of silt whi;h can b~ a-::u:nulated up to the outlet level of the dam is as follows:-

Vs = 
Yo= 
Where Ao= 
Vs= 
H~ 

h~ 

AO (H-h)+Vo 
Capacity of the reservoir at outlet level in ac. ft. 
Area of submergence at that level in acres 
Total Volume of sediment in acre ft. 
Total ht from ground to normal water level in ft. 
ht from ground to outlet level in ft. 

3. The formula assumes that the silt deposited may be considered as an inclined uniform prism lying along the river bed with a base 
area equal to the area of submergence at the elevation up to which the reservoir area is filled completely, the full capacity below that ele· 
vation also being considered as filled with silt. The height of the prism is considered a~ the height of water aboVe that elevation. This 
is a very rough approximation. In actual practice the ~ilt surface is not a straight line but is a complex line and requires elaborate cal­
culation. 

4. The above formula is recommended by the authors for use where the silt capacity doe~ not exceed 15% of the total reServoir 
capacity. Where it exceeds this amount they suggest a more elaborate method called the emperical area-reduction method. In the pre­
sent case the area-increment method is being used for the purpose of comparison, though it is strictly not applicable, for giving an 
approxinlate idea. · - - -

Silting At Jalsindhi Dam 

5. The bottom of the penstock outlets of the Jalsindhi dam is at RL 300 where the capacity of Jalsindhi reservoir to that level is 
0. J MAF and the area of submergence is 5434acres. 

6. There are also 21 under sluices proposed for the dam with silt at RL 240. The effect of silt pa~sed through. these under sluices 
is not considered for the present. Applying the area-increment formula, the silt which can be accumulated upto the penstock outlets is 

5434x (455-300) 

10' 
0.99 MAF 

+0.15 

The volume of silt that is expected to be deposited at Jalsindhi dam in a p:riod of lOO years i<> exp~:::ted to be 0.9 MAF. Therefore, 
the penstock outlets would remain above the silt level for.about 110 years. As already explained. this formula is strictly not applicable 
as the total capacity of Jalsindhi reservoir at RL 455 is about 2. 9 MAF and the silt expected is more than 15 per cent of this capacity. 

Sarovar Dam 

7. The bottom oft he inlets for the 300 canal is at about RL 280 where the capacity of the reservoir i~ I . 22 MAF and submergence 
area is 14,784 acre~. Applying the area-increm~nt forrnula, th~ volume of silt which can b! accumulat!:l in the re<;ervoir up to the silt 
level is 

14,784 (455-280) 
+1.22=3.81 MAF 

10' 

The volume of silt estimated for the Sardar Sarovar dam dllringa period of lOOyears is about 1 MAF. Therefore, the canal outlets would 
remain above the silt level for about 380 years or more than 3 times that of the Jalsindhi re~crvoir. Here again the area increment met~ 

J hod is not strictly applicable a~ the silt capacity is more than 15% of the total capacity of 7. 7 MAF at RL 455. 
-----:------

*Paper No. 3019-Transaction ASCE 1960 Distribution of Sediment in Large Reservoirs by BORLAND & MILLER 
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Low Sardar Sarol'ar D.1m 

8. In the case of high Jalsindhi dam the States of Madhya Pradesh and Maharashtra have proposed that Gujrafs requiremenis 
~ay'benlet from a lowSardar Sarovardam. For the +190 canal, the crest of this dam would beat a level of+210. Applying the 
area increment formula in the case of low. N:wagam dam. the silt which can be a~:u:nulated upto t'le ~ill level is 

5162 (210-180) 
---10-.------ +.024 

=0.39 MAF. 

9 . .If the interrupted catchment between-the Jalsindhi dam and the Snrdar Sarovar only were to contribute to th~ silting at Low 
·NaVag~-m Dam, .the.amount of silt deposited in a period of 10::! years is ab'Jut 0.1 MAF. Therefore. the canal silt W;)u\d r-~m1in ab:we 
_the silt level for almost-400 years. However, this may not obtain due to other causes. The den~ity currJnts will start brio.·;ing ~i!t 
through the penstocks (and outlets if any) much earlier than. \00 years before the reservoir space is expected to be filled upto pen, 
stock outlet levels of Jalsindhi dam and this will also be deposited in the reach between Jalsindhi Dam and Low Sardar Sarovar Dam . 

. it iii ·not possible, therefore, to estimate the life of the pond above low Sardar Sarovar Dam. 

10. The quantum and the pattern of silting in a reservoir are dependent on several variable factors like the catchment characteris­
tics, intensity of rainfall, variation in the flood peaks, nature of cultivation, shape of the rcs~rvoir, the method of op;Jration of up stream 
reservoirs and the extent of withdrawals upstreams etc. No specifiC method has yet been evolved for taking into account all or even most 
of these variables. Only approximations and· emp"rirical methods are available. The pmbkm becomes more complex when a s~ries 

of reservoirs, as in the case of Narmada b::J.sin. are considered and it becomes impossible to make any estimate about the quantum of silt 
carried bY. the water. In general, even when cleJr water from a rcscn'oir travels in the river, it picks up full load of silt in a very short 
distance. Sometimes the quantum of silt is, therefore, calculated on the basi£ of the volume of water flowing. The observations 
at Mortakk:J. and Guule;hwar indi::ate that approxim'ltely I acre foot of silt is carried by I OOD acre feet of water. After consti-uction 
of the various reservoin upstream, approximately 13 MAF of water will be flowing during a year through. Sardar Sarovar/Jalsindhi 
reserv(lirs- In a period of 100 years.about 1300 MAF would be flowing through thc:;c re.,crvoirs, which would be carrying 1. 3 million 
feet of silt. The ratio of water <entering the canal to that of water flowing 111to the sea would be about 10 MAF: 3MAF. Assuming 
that the water going to the Sea takes its load of silts nearly 0.3 MAF will flow down in a period of 100 years kaving about lMAF 
in the Sardar Sarovar rcservoiriJalsindhi. This more or less corresponds with the assump!ions based on the catchment area. 1f the 
silt, which is likely to be depo~ited above th.e Low Sardar Sarovar Dam is considered with this approach, the rate of silting in this 
reservoir may be very much hfgher than in the earlier assumptiollOf cor1sidering silt contributed by catchment arcJ. . 

. 11. Further the accuracy of the silt obs~rvation is subject to the method of collection of samples. During high floods even velocity 
observations at Garudeshwar are made by sighting floating debris. The silt samples obtained from the ballks arc not expected to be 
representative. Though the Mortakka ob~ervations are said to be made at 0.6 depth it appears Impractical to collect the samples at 0.6 
depth during a flood, as the required equipment is generally not available, p:trlicularly when observations are made from the deck 
of a bridge much above water level. Therefore, the c;;timates of silt depo>its can only b~ cottsidered as rough approximations. 

. !. 
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ANNEXURE :X-4 

Some of the important linfd canals cotiStructed in India, showin~ the bed-gradient pr~vlded for same. 

Ref ; Items 1 to 9 and J 1 are given in Sardar Sarovar 

Report~G-177, Vol. Ill page 383 

Item 13 i., given at page 19 of MR-102. 

Sl. Name of the project or can<li 
No 

Full Supply 
discharge in 
cusccs 

Bed gradient 

-·----------··. -----·· ----------
I. Bikaner canal 

2. Haveli canal 

3. Thai Canal 

4. •Nanga! Hyde! Channel 

5. •Tungabhadra Low Level Canal 

6. Sarda Sagar Project 

7. •Nagariunsagar Right Bank Canal 

8. •Nagarjunsagar Left Bank Canal 

9. ''Tungabhadra Dam Project Left Bank (Hydera.bad) Canal 

' 10. *Sundernagar Hydcl Channel 

11. Mahi Ma111 Canal (Right Bank) . 

12. Lower Ganga Cami!-Link Canal 

13. *Rajasthan Canal Feeder 
----------------· 

Remarks : Canals which take off from dams are marked* 

NoTE : 

2,144 1.3)10,000 

6.000 .1/10,500 

10,000 1/6666 

12,500 l/10,000. 

1;323 1/10,000 

7,500 iJ6d66 

11,000 1/12,000 . 
15,000 l/10,000 

7,000 1/10,000 

9,00~-. 1/6666 

7,000 1/70000":. 

7,500 l/9250 

18,500 1/12,000 
~----_-------------·-_ __:_ __ , ___ . __ . _._-

Item 4 This canal takes off from low Nanga I Dam which is a diversion dam but Bhakra Dam ahout 7 miles upstream trap~ 

the heavy silt. 

Item 13 Raja<.than Canal feeder lakes off at Htlrikc Barrage which i<; downstream of Pong Dam 011 River Beas. Most of 

the heavy silt is trapped by that dam . 

• 
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St~emmt o( area scrmi by flo11 and lin u per diiTcrcnt propo§als 

Proposal BY Flow Sl. 
No. 

In Gujllnlt In Rajas­
than 

2 3 

J. +300 c.1.nal as proposed by Gujnrat (I in 10,000 upto Banni 
Br, and 1/6000 upto Rajasthan Border) @49.40 

-2. +300 cnnal as proposed by Rajasthan (I in 12,000 throus· 
hout) 54.15 

3. + 190 canal as proposed by Maharashtra (I in 20,000 up to 
Hanni 1/10,000 upto Madka Branch and 1/6000 upto Rajas-
than border) @32.27 

4. +300 canal as suggested now. (I in 12,000 upto Saura.~htra 
branch, 1/10,000 upto Rajasthan Border). 52.99 

•From R-287 

Ufrom Item I in proportion to lift reduced from 101 ft. to 86ft. 

£From R-287 on proportionate basis. 

@From Page 24 of note on FSL 'of canal. 

4 

•1.62 

•3 .67 

•0.37 

£3.16 

By Lift 

In Gujarut 

' 
"4.62 

3.87 

@10.70 

In Raja;;­
thlln 

6 

"2.05 

"Nil 

"3.30 
-j-11.05@@ 

@@From pago 24 of note on FSL of canal. This is the area between+ 190 and+JOO canals. 

NOT£:-Figures for Serial No.4 arc only appro.'l:inute. 

• 
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ANNIIXURB X·S 

( Lnkh acre!') 

Total 

7 

S7.69 

61.67 

46.64 
+ @@-11.05 

(between+ 190 
and+JOO 
canals) • 

60.59 
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CHAPTER XI 

DETERMINATION OF THE HEIGHT OF SARDAR §AROVAR DAM 

11.1.1 In this Chapter we propose to exar:..1i1:c the 
crucial question o[ the determination of the height of 
Sa'rdar Sarovar Dam proposed to be built by Gujamt 
across the river Narmada. 

11.1.2 This qucsjon is the subject matter of modi­
fied Issues 6 and 13(b), which read as follows:---

Issue 6 

Issue 13(b) 

What should be the height of the 
dam at Navagam across the Nar­
mada and what should be the level 
of the canal at its offtake with ade­
quate dlscharge carrying capacity 
from the Navagam Dam ? 

Should any directions be given for 
specification of FRL and MWL of 
the storage at Navagam Dam and 
the FSL of N3vagam Canal so as 
not to prejudicially affect the in­
terests of Madhya Pradesh, Maha­
rashtra or the o:her concerned 
States ? 

11.1.3 In Chapter IX of this Report, we have al~ 
ready decided that Gujarat should be allotted 9 MAP 
and Madhva Pradesh be alloCed 18.25 MAF out of 
the utilisablc quae1tum of 28.00 MAP of Narm:tda 
waters. In Chapt1~r X of the Report, we have examined 
the question of the full supply level of Navagam Canal 
at its head and reached the conclusion that it should be 
+300 FSL. . 

11.1.4 On the basis of these findings, we proceed 
lo ex<>mine the question of the FRL of the Sardar 
Sarovar Reservoir which has been the srubjcct matter 
of acute controversy between the party Sbt.Cs. of Gnja­
rat, Maharashtra ar..d Madhya Pradesh in th1s case. 

Utilisable Quantity of Water 

11.2.1 It has been agreed by the party States and 
decided by the Tribunal in its Order and Decision 
dated 8th October, 1974, that the utilisable quantity 
of water of 75 per cent dependability in the Narmada 
at Sardar S:uovar dam site should be assessed at 28 
MAP. The same figure has been arrived at in the Otli­
cial Level Conference* in 1966 as under :-

75 per cent dependable flow . 27 MAF 
Evaporation losses from reservoirs (-)4 MAF 
Regeneration (+)2 MAF 
From carry-over . ( +)3 MAF 

28 MAF 

"Exhibit G·73, page 6. 

The figures adopted for evaporation, regeneration anJ 
carry-over had 'wt been derived from any detal!ed 
studies. The actual figures could be different but it is 
clear that these three factors have to be taken into 
account in securing the utilisable quantum of 28 MAF 
in 75 per cent years. 

11.2.2 Chronological inflow series for Sardar Saw~ 
var Dam site d~rived from Exhibit G-.llOO(i) is given 
in Statement 11.1. This covers a period of 79 years 
from 1:'!91-92 to 1969-70. The figures have been ar­
ranged in ascending order in Statement 11.1A. Like­
wise, inflow seri~s for the 79 years at Narmadasagar 
dam site as derived from the same exhibit is given in 
Statement 11.2 and the figures are arranged in ascend­
ing order in Statement 11.2A. The inflow series for the 
intermediate ea~chment between Narmadasagar and 
Sardar Sarovar dam sites has been derived by subtract­
ing th.~ inflow at Narmadasagar from that at Sanlar 
Sarovar in any year. This series is given in Statement 
11.3 and is arranged in ascending order in Statement 
11.3A. From Statement 11.1A, it will be noticed that 
!he 75 per cent dependable inflow at Sardar Sarovar 
dam site is 27.01 MAF in 1958-59. To bring it up to 
28 MAP, carry-over storage has to be provided in the 
various reservOirs taking Into account evaporation 
loss~s from them and regeneration. The 75 per cent 
dependable inflow at Narmadasa!!ar dam si~e is 20.72 
MAP and that from the intcrmCdiate catchment 4-89 
MAF as indicated in Statements 11.2A and 11.3A. 
These add upto 25.61 MAP. It would be reasonable 
to assume that in the 75 per cent dependable inflow 
of 27.01 MAF from the total catchment upto Sardar 
Sarovar dam, the contribution from the catchm~nt 
above Narmadasugar dam and that below it would be in 
the ratio of 20.72 : 4-89. The contribution from the 
intermediate cat(;htncnt can, therefore, be taken to hf'. 
5.16 MAF in an inflow of 27.01 MAF. 

11.2.3 ln an allocable quantum of 28 MAP, the di<;­
tribution betweton the party States is as under :-
Madhya PrGdcsh. 18.25 MAF 
Gujarat 9. 00 MAF 
Raj:r.sthan 0. 50 MAF 
Mahar~shtra 0.25 MAF 

28.00 MAF 

The Navagam Canal would carry 9.0 MAF for Gaja­
rat and 0.5 MAP for Rajasthan. Distributing the 75 
per cent dependable inflow of 27.01 MAF in the abow 
proportion between the party States. we ~t :-
Madhya Pradesh . 17.61 MAF 
Gujar~t 8.68 MAF 
Rajasthan 0.4R MAF 
Mabarashtra 0 24 MAP 

27.01 MAF 

23 
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The Sardar Sarovar reservoir thus gets from a 75 p-er 
cent dependable inflow of 27.01 MAF, 8.68 ~AF for 
Gujarat and 0.48 MAF for Rajasthan, that JS, 9.16 
MAF. 
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11.2.4 It has been shown in paragraph 11.2.2 above 
that it would b~ reasonable to assume that in the 75 
per cent dependable inflow of 27.01 MAF the con1ri­
bution from the mtcrmediate catchmen~ would be 5.16 
MAF. This figure is cl'ffercnt from lh-.:: corrc~pcm::ling 
figure of 75 per cent dependable inllow given J~ Stal?­
ment 11.3A, and has been arrived at as explamed m 
paragraph 1[.2.2 above. Allowing for 0.24 ~AF for 
Maharashtra, the remaining inflow from the mterme­
diate catchment £01 Sardar Sarovar would be 4.92_. 
MAF. 

Regeneration and Evaporation !below Nannadasagar 
excluding Sarda Sarovar 

11.3 .1 In all irrigation projects, a portion of th~ 
water utilised for irrigation returns to the stream as 
rcgcnented inflow. The P?rcen'age of t~e wa\er W~ich 
thus gets regenerated vanes from prOJect to proJeCt 
and depends upon (a) elliciency of irrigation; (b) the 
delta of water applied; (c) the nature and depth uf 
soit and (d) climatic factors. The party States have 
expressed divergent views as to the extent of water 
th<it wuuld become available from regeneration. In 
our view it would be reasonable to assume for tlJC: 
reasons given in Annexure Xl.l that 10 per cent of 
the water withdrawn from the river for usc in major, 
medium and minor projects would become av<~iial:Je 
as regenerated inflow. Also, 60 per ~nt of the \~at~r 
utilised for industrial and domestic purposes wlthm 
the basin may be considered as available for -reu~e. J~ 
Exhibit MP-1008 Madhya Pradesh h::ts given tigur~s 
for various water uses above and below Nannadasagar 
for allocations of 19.25 MAF and 17.25 MAF to 
Madhya Prad-esh. It may he noticed that the .figmes 
arc for withdrawals of 19.95 and 17.95_MAF ms-ead 
of for 19.25 and 17-25 MAF. The figures of usc, r.:­
ge.ncration and evaporation lo~,s for a withdrawal of 
1 R.25 MAF have been worked out in Statement 11.4. 
The regeneration below Narmadasagar comes to 0.58 
MAF. To this has to be added 0.02 MAP for regenera­
tion from 0.25 MAF use in Maharash:ra. The contri­
bution from reRcneration thus comes to 0.60 MAP. 
The evaporatiail loss in Madhya Pradesh below 
Narmadasagar is 0.68 MAF including 0.15 MAF from 
I-Iarinphal and JJlsindhi reServoirs (Exhibi>s MP-57.7 
and l'vlR-37). Excluding these two (for reasons given 
later in this chapter) the loss works out to 0.53 MAF. 

Evaporation Loss from Sardar Sarovar 

11.4.1 Ther~ would be an appreciable evaporatiun 
loss from Sardar Sarovar and this has to be provided 
for in addition to the requirement of 9.5 MAF in 
Navagam Caned to meet the shares of Gujarat and 
Rajasthan. Taking-into consideration the mean monthly 
temperatures and the reservoir level during the month, 
the annual loss works out to 0.5 MAF. This has been 
apportioned monthwise approximately on the p8ttern 
of Sardar Sarovar Project Report Volume J Exhibit 
G-177. 

Carryover 

11.5.1 The utilisable quantity of water of 75 per 
cent dependability l_tas been assessed at _28 ~. ~~~ 
lowing for evaporatmn loss from the vanous res-ervo_1rs 
E~nd regeneration from the water use, the total quan:1ty 
of water which has to be made available for the pur~ 
pose works out to 29-29 MAF vide Statement 11.6. 
This ..::an ·be secured only by providing carryover sto­
rage space in various reservoirs. From Statement 11.7 
it is observed that this has to be 8.29 MAF in the 
whole of the river system. lt is reasonable to assume 
that th·c carryover capacity should be provided in the 
reservoirs of Madhya Pradesh and in Sardar Sarovar 
more or less pro-rata to the water use there, that is in 
the ratio of 18.50 (including Maharashtra) to 9.5- On 
this basis a carryover capacity of 2.81 MAF is required 
as Sardar Sarovar and 5.48 MAF in the reservoirs of 
Madhya Pradesh- From Statement 11.8 it is noticed that 
for the representative year 1958-59 of 75 per cent 
dependabilLy, th;;_n; is an aggregate carryover capacity 
of only 3.454 MAF in Madhya Pradesh at ami above 
Narmadasagar. Madhya Pradesh has not provided any 
carryover capacity in its projects below Narmadasagar. 
M<1dhya Prade,;h should increase the carryover capa­
city in its rcservo:r~ to an aggregate of 5.48 MAF or 
adjust the pattern of i;s water use. 

Provision for Silt Storage 

11.6.1 The bu.sis and norm adopted by the party 
States for estimating silt d-eposition in reservoirs differ 
a great deal. Jn thl: Narmadasagar Project Report, pr.::­
pared by Madhya Pradesh in 1969, a rate at Slit 
yield of 1.15 ctcre ft./sq. mile/year for. a catchment 
area of 23,800 sq. miles has been adop:ed. No allow-
3.llCe has been made for bed-load. Observations made 
at Mortakka gauging site had shown that of the total 
silt, 3 per cent was coarse, 28 per cent medium and 
69 per cent fine sill. A broad assump.ion was maJe in 
the Report that of the silt reaching the reservoir, the 
entire coarse ~ilt, 75 per cent of medium silt and 50 
per cen: of fine :-.ilt WOLlld get deposited there. ln the 
Surdar Sarovar Project Report, prepared by Gujarat 
in 1971, a rate of silt yield of 1.49 acre ft./sq. mile/ 
year has bee.1 adopted. This includes bed load at 11 per 
cent of suspended sediment. 1t has been assumed that 
25 per cent ot the fine silt, that is 0.33 acre ft./sq. 
mile/year would flow into Narmadasagur from its 
catchment area of 23,800 sgtlare miles and that fine silt 
would flow out a1 a similar rate from Sardar Sarovnr 
on water spilling over during floods. The Report con­
cludes tha< scJimcnt to the extent of 4.036 MAF will 
accumulate in Sardar Sarovar in 205 years if Narmada­
sagu.r is built simultaneously. In the revised Jalsindhi 
Project Report, proposed jointly by Madhya Pradesh 
and Malnrashtra in !977, a norm of 1.26 acre f<../ 
sq. mile/year has been adopted including an allowance 
of 10 per cent for bed sediment. No allowance has 
b-.;en mdde for silt which may flow down from Mahesh­
IVar dam or ocher clams located in the cntchment be­
low that dam. 

11.6.2 On any major river, silt yield varies from 
reach to reach anU depends upon a number of factors 
such as the m:1gnitude and pattern of rainfall, the 
nature of soil in the catchment, ground slope, vegetal 
cover etc. No single norm can, therefore, be adopted 
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for various projec(s in the river basin. The extent to 
which silt will get deposited in a terminal reservoir 
during its useful life would depend on the size and 
type of the upstream reservoirs, their sequence and 
timing of construction, their surplusing arrangements 
and the mode of their operation. With such a large 
number of variables and inadequate observed data as 
in the present case, the provision required for silt 
storao-e becomes a matter of technical judgement. J c 

would be reasonable to assume that the silt that wonld 
get deposited in S:jrdar Sarovar in a period of 100 
years of its useful life would be of the order of UJO 
MAF of which 0.30 would get deposited in the live 
storage ar, per Annexure XI. 2. 

Requirement at Sardar Sarovar 

11.7.1 Of the allocable 28 MAF of 75 per cent de­
pendability, the Navagam Canal would carry 9.0 MAF 
fm Gujarat and 0.5 MAF for Rajasthan. Allowing for 
an evaporation Joss of 0.50 MAF from Sardar Saro­
var, the wa'er requirement at the reservoir would be 
10.00 MAF. The monthwise withdrawal of water from 
Sardar Sarovar for Gujarat is given in Statement 11.9 
and the requircmc11t at Sardar Sarovar in Statement 
11.10. 

Inflow Available for Sarovar from the Catc!Jmenr 
below Maheshwar 

11.8.1 As worked out in Statement 11.5, inflow from 
the catchment beiow Maheshwar is 2.960 MAF. lbe 
use below Mahcshwar comprises that in Madhya Pra­
desh by four major projects, medium, minor, micro­
minor and pumping schemes and evaporation loss in 
reservoirs and use by Maharashtra. There is some 
contribu:ion from regeneration from these uses. Taking 
aU these into account, the water that remains available 
for Sardar Sarovm from the inflow from the catchment 
below Mahesh war dam is 1.1 OS MAP as in Statement 
11.5. Gujarat should receive this quantum in Sardar 
Sarovar in a monthly pattern conforming to the month­
ly inflow between Mortakka and Garudeshwar as given 
in Exhibit MP-312, Volume V, pp. 86-87. 

Releases by Madhya Pradesh 

11.9.1 In a year with 75 per cent dependable in­
flow of 27-01 \1AF, 29.29 :MAF has to be available 
allowing for evaporation loss and regeneration as in 
paragraph 11.5.1. There has thus to be 2.28 (29.29-
27 .01) of stored water available in the various rc· 
servoirs to ensure a utilisable quantity of 28 MAF. As 
the carryover capzcity is to be provided in the ratio 
of water use, that is, 9.5 to 18.5 in Sard:H Sarovar and 
reservoirs of Madhva Pradesh and Maharashtra, the 
share of carryover Storage that should be available in 
Sardar Sarovar comes to 0.77 MAF. For the 1otal 
requirement of 10 MAP at Sardar Sarovar, Madhya 
Pradesh would need to release at Maheshwar 8.122 
MAF (10.00-1.108 inflow below Maheshwar-0.77 
available in Sard:<r Sarovar). There is marked variation 
in the monthly requirement of Sardar Sarovar for 
Guiarat and RajCJ.sthan as is evident from Statement 
] no. The requirement ranges between 0.439 in June 
to 1.212 MAP in November. Releases conforming to 
irrigation requirement of Sardar Sarovar would be un­
suitable for power generation at the upstream projects, 
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namely, Narmadasagar, Omkareshwar and Maheshwar, 
as that would result in a:good deal of generating plant 
remaining idle for se\'eral months in a year. Madhya 
Pradesh has envi5agcd fairly uniform releases both 
from Narmadasagar and Maheshwar projects as is evi­
dent from Narmadasagar Project Report Volume II 
p. 231 (Exhibit MP-158) and Maheshwar Project 
Report (1972) Volume I[ p. 70 (Exhibit MP-326). 
ft should be noticed that in eith~r case, the difference 
between the maximum and minimum monthly release 
is not more than 20 per cent of the minimum. For 
preparing the working table for Sardar Sarovar, uni­
form release from .Maheshwar reservoir of 0.677 MAF 
per month is adopted with adjustment for surplus or 
deficit flow. 

Storage Required for Regulation Cum Carryover 

11.10.1 The maximum aggregate carryover stOFJge 
::lVailable in the various reservoirs would be 8.29 MAF 
of which 2.81 MAF would be in Sardar Sarovar. In 
preparing the working table, two successive years arc 
considered, one which leaves the carryover capacity 
fully filled and tile succeeding lean year which becomes 
succe.ssful by ~ti!ising the full carryover storage. The 
workmg table ls m Statement 11.11. It may be noticecl 
from the statement that a live storage of 4-20 MAF 
is required for regulation cum carryover. 

Dead Storage 

11.11.1 For Navagam Canal FSL +300 a mmi­
mum reservoir level of + 307 would be required on 
providing for two feet working head at the head regu­
lator and a loss of five feet in the approach tunnel and 
channels. The dead storage level in Sardar Sarovar 
would thus be ·!- 307 and the capacity at that level 
1-68 MAF. This level and capacity is relevant only for 
operating the reservoir for irrigation alone. With power 
generation the dead storage will be the same as the 
minimum draw down level (MDDL) and as will be 
seen la:er on will be appreciably higher, 

Gross Storage Capacity for Irrigation Alone 

11.12.1 for operating· the reservoir in the intcre~t 
of irrigation alone the capacity required would be rts 
under:-

Dend stornge 

Space for silt deposition in life storage 

Caracity for rcgu!Mion cum c11rryover 

Gross c<tpacity 

This corre~ronds to RL +436. 

MAF 

1.68 

0.30 

4.20 

6.18 

"As.IUrance" by Madhya Pradesh Regarding Regulated 
Releases 

11.13.1 Madhya Pradesh has, in Exhibit MP-1196 
filed in December, 1977, given ·the following "Assur­
ance'': 

''(1) For the Sardar Sarovar Dam with FRL 210 
and any allocation upto and including 10 
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MAF of Narmada waters at 75 per cent de­
pendability to Gujarat, Madhya Pradesh will 
give the necessary regulated releases at 75 
per cent dependability to meet Gujarat's 
needs for consumptive use as may be deter­
mined and directed by this Hon'ble Tribunal. 
ln th~ event of any shortfall in a 75 per cent 
dependability year in the allocated use (upto 
and inducting 10 MAF) in Gnjarat with the 
Sardar Sarovar Dam FRL 210, Jalsindhi 
Dam PRL 420, Narmadasagar FRL 860 and 
other storages as proposed by Madhya Pra­
desh (CMP 432 of 1976 and MP-10191, 
Madhya Pradesh will bear the shortfall by 
restricting its irrigation and will make avail­
able !he specified quan:um (upto and includ­
ing 10 MAP) in a 7<J per cent depcndabilily 
year al!ocated to Gujarat, ss may be decid­
ed by this Hon'ble Tribunal. The regulated 
releases as aforesaid will be made subject to 
the condition that Gujarat will make such 
paym-ent to Madhya Pradesh, , as may be 
decided by this Hon'ble Tribunal far the 
benefits accruing to Gujarat on account of 
such regulated releases." 

11.13.2 In G-1282, Gujarat filed a reply to the 
"Assurance of M<,dhya Pradesh". Gujarat pointed out 
that the so-called assurance is based on the assumption 
that the FSL of Navagam Canal is restricted to + lYO 
and the FRL of Sardar Sarovar to + 210. In Ex R-304, 
Rajasthan also said that Madhya Pradesh has given no 
assurance to Raja~than and in any event the "assur­
ance" is unacceptable as it is b%ed upon the hypothe­
sis of FSL 190 canal with a slope of 1 in 12,500 and 
it does not even reach Raja-sthan border. In Chapter 
X, we have held for the reasons therein given, that for 
enabling Gujarat and Rajasthan to effectively utilise 
their respective allocated shares of Narmada waters 
for irrigation, the FSL of the canal should be fixed at 
a minimum level of + 300. The so-called "assuranc.;:'' 
of Madhya Pradesh is really a conditional offer and is 
not acceptable as the assumption on which it is based 
is lnusorv and untenable. 

11.13.3 The a~surance is ineffective even for Sardar 
Sarovar FRL + 210 and Navagam Canal FSL 
+ 190. With rel-e~ses conforming to the monthly re­
quirements of Navngam Canal which the assurance im­
plies, a good deal of generating plant at Narmadasagar, 
Omkareshwar, Mvheshwar and Jalsindhi would remam 
idle for several months in a year. Even if such an un­
economic use of power plant is accepted by Madhyet 
Pradesh and Maharashtra it still leaves a problem. 
It is also very significant that a dam of FSL + 210 at 
Sardar Sarovar neither provides any capacity for 
carryover storage to secure 28 MAF of water of 75 
per cent dependability nor for storing inflows surplus 
to that of 75 per cent dependable use. For securing 
28 MAP of 75 per cent dependability, a carryover 
capacity of 2.81 MAF has to be provided at Sardar 
Sarovar as shown in paragraph 11.5.1 ante. In its 
absence it would not be possible to comb flood flows 
from the catchment below Narmadasagar and a good 
deal of utilisable water would flow down to sea un­
utilised which should not be allowed and which cannot 
be contempbted. Also in the absence of any capacity 
in Sardar Sarovar to store surplus inflows which party 
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S~ates are allowed to utilise in proportion to their share 
of water, Guiarat would not be able to utilise its share 
of these. From the above considerations it is evident 
that the assur01.nce given by Madhya Pradesh is illusory 
rmd unacceptable. 

Effect on !a/sind hi and Harinphal Projects 

11.14.1 The Jahindhi Hydro-electric Project (1970) 
jo!ntly sponsorc:d by Maharashtra and Madhya Pra­
dc~h was designd for FRL + 355 and tail race level 
(TRL) +210. The Harii1phal Project (1975) of 
Madhya Pradesh stipulated a FRL + 420 and TRL 
+355. In th<: rcvi~ed Jalsindhi Project (1977) jointly 
proposed by Mabarashtra and Madhya Pradesh in 
lieu of the previous hlsindhi and Harinphal projects, 
FRL+ 420 and TRL +210 have been adopted. With 
FRL +436 req11ircd at Sardar Sarovar even for irriga· 
tion use a[G'ne, the Harinphal Project and the Jalsindhi 
Project, original and revised, become unfeasible. 

FRL With Power Ge11eration . 

11-15.1 With J<>lsindhi Project becoming unfeasible, 
the power poten~ial of the project would be lost to 
Madhva Pradesh und Maharashtra. In the interest of 
these StCJ.tes, therefore, it becomes necessary to generate 
pmver at Sardar Sarovar lo make good the loss of this 
potenthl. With a uniform discharge throughout the 
day, there would be varying inflows into the pond at 
the canal head from the tail race of the power house 
due to diurnal variations in power demand as the 
power house would be a peaking station. There would 
thus he fluctuations in the pond level. In Exhibit G-802, 
Gujarat has indicated the range of variation in the 
pond level to be 10 feet for Navagam Canal FSL 
+300. This figure is for an allocatiC'fl of 13.4 MAF 
(or the canal with Sardar Sarovar FRL 530. Gujan;>t 
has adopted load factors varying from 32 per cent to 
74 per cent in different months depending upon the 
average head available during the month. With 9.5 
MAF let into the canal in a year, the maximum month­
ly drawal for Gujarat and Rajasthan would be 1-17 
MAP in November vide Statement 11.10. With this 
rate of flow into the canal and taking a load factor of 
50 per c~.:nt the storage required in the ponds for re­
regulation would be 0.02 MAF. 

11.15.2 Allo\ving for 2 feet working head at the 
head regulator of the + 300 FSL canal the minimum 
pond level would be + 302. The maximum pond level 
to accommodate 0.02 MAF above + 302 would be 
+312 (approximately). There is a minimum operating 
head below which the generating units have to be 
stopped for technical reasons. With FRL + 436, the 

( 
436-302 ) MDDL works out to -

3 
+312 · =RL+357. 

Under the~~ conditions because the reservoir level 
would gG' below MDDL + 357 in operating the reser­
voir for irrigation, there would be no power generation 
in about six months of the year and during that period 
the plant capacity would remain idle.· In order to 
genera :e power titroughout the year it wauld be neces­
sary to provide aU the live storage above MDDL for 
which a FRL + 453 with MDDL + 362 would obtain 
as under:-

,, 
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Dead storage (MDDL +36:!) 

Space for silt deposition in live storage 

Cap::tcity required for regulation and carryover 

Gros~ capadty 

This corresponds to RL +453. 

Proper F RL of Sardar Sarovar 

MAF 

2 94 

0.30 

4 20 

7 44 

11.15.3 Takin~ into consideration the carryover 
capacity required for ensuring 28 MAP of 75 per cent 
dependability, the requirement for re-regulation at 
Sardar Sarovar for feeding Navagam Canal, the space 
required for silt deposition in the live storage, and the 
need to generate power at Sardar Sarovar in lieu of 
generation at J alsindhi, the full reservoir level comes 
to +453. We, however, consider that the FRL of 
Sardar Sarovar should be fixed at +455. At this level 
the gross capacity of the reservoir comes to 7. 7 MAP. 
It is significant to notice that this level was adopted 
bv Madhya Pradesh for Harinphal reservoir in the 
1972 Project Report. It is below the tail race level 
+457 of Maheshwar Project and, therefore, would not 
interfere with the functioning of M:1heshwar power 
house. The capacity between RL 453 and 455 is 0.20 
MAF (7.70-7.50) which would store some additio­
nal water from surplus years to be utilised by the party 
States in proportion to their apportioned shares. 
Madhya Pradesh would get nearly two-thirds of it. 
The submergence of land between these two levels 
is 3000 acres gro~s of which 1000 acres is cultivable, 
vide Exhibit MP-902. This is not excessive, and in 
view of the countervailing benefit, our considered opin­
ion is that the FRL of Sardar Sarovar should be +45'i 
providing gross storage of 1.10 MAF. 

FLOOD CONTROL 

High Flood Gnug~.~ 

11.16.1 Record of observed flood discharges on the 
Narmada is available only for a period of 26 years 
from 1948 to 1973. During this period, the peak 
gauges at Mortakka and Garudeshwar in three vears of 
very high flood were :-

1968 

1970 

1973 

------

Mortakka Garudesh­
war 

(RL in feet) 

Reference 

129.40** *MP-515 

562.84* 136 63tt *~G-177, VoL ll, 
p. 2t 7 

56R.60* 131.R3"'*~ ~*'"G-734, p. 27 
----- ·~·--~--···-·--

The 1970 flood, occuring in September, was t1,e 
highest on record at Garudesbwa.r though HOt at Mor­
takka. This was due to a disproportionately high inflow 
from the catchment area below the latter. At Mortakka, 
it was the August 1973 flood that was the highest. 
That year the flood inflows from the catchment below 
Mortakka were relatively small and in consequence 
Garudeshwar gauge remained relativdy low. 
4 A & 1/18-5 
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' Peak Flood Discharge at Garuaeshwar 

11.16.2 Garudeshwar gau~e si:e is 7 k.ms down­
stream of Sardar Sarovar dam site 3. The distance 
being short and the catchment between the two sites 
being small, the d~sch:trge atJ thC dam si:c is :ni·:(;:n tu 
be the same a's that at Gar\ideshwar. Gujarat has stated 
and Madhya Prad~sh has. tacitly accepted that the 1970 
peak flood discharge at Garudeshwar was 24.50 lakh 
cusecs. But Maharashtra has contended that it should 
be taken to be 18.375 lakh cusecs. (see Exhibit 
MR~l42). It has pointed out that during the Septem­
ber 1970, flood discharges were measured by Gujarat 
by current meter upto 6.21 lakh cusecs, by compart­
mentwise floats upto 13.63 lakh cusecs and by single 
point float above that discharge. Further it has stated, 
that the margin of error in observation can be 5 per 
cent with current meter and 10 per cent with multi­
compartment floats and 25 per cent with single point 
floats. Gujarat, in arriving at the peak flood discharge 
of 24.50 lakh cusecs, has relied on a number of 
methods of computing it hut Maharashtra has pointed 
out some lacuna in each. It is evident that the peak 
discharge figure of Guja'rat errs on the high side. It is, 
however, difficult to quantify the exact extent of the 
error. 

Design Flood 

11.16.3 Both Guiarat and Mahara<;htra havt! indi· 
cated figures for the 1000-year design flood at Sardar 
Sarovar dam site. Gujarat has derived a figure of 30.7 
lakh cusecs from a sta:istical analysis of the past re­
cords including the highest Observed flood of 1970. 
(See Exhibit G-723) . Maharashtra has contended that 
the procedure .:tdopted by Gujarat was not correct as 
certain values were neglected in the analysis. More­
over, the figures for the highest observed floods shouht 
be reduced on account of errors of observation. With 
the~e changes, Maharashtra derived a figure of 24.99 
lakh cusecs. Gujarat has constructed a hydrograph 
for the 1000-year design fto<Xl of 30.7 lakh cusecs by 
proportionally increasing ordina:es of the hydrograph 
of the 1970 flood, taking the peak of that flood to be 
24.5 lakh cusecs. If Maharashtra's contentions are 
accepted the peak of the 1 000-year design flood would 
~ only 24.99 lakh cusccs and the hydrograph for it 
would be the one prepared from the modified hydro· 
graph of 1970 after making the necessary changes 
pointed out by Maharashtra. 

11.16.4 The m,1.ximum observed flood (1970) at 
Sardar Sarovar and in consequence the derived 1000-
year fiocxi there has two components, namely, the 
inflow from the catchment ·above Narmada Sagar and 
that from the catchment below it. The former would 
get moderated on the construction of Narmada ~agar 
and upper dams but not so the latter. In considering 
the MWL at Sardar Sarovar, the 1000-year design 
flood to be taken into account should be with mode­
rated outflows frnm Narmada Sagar and unmoderated 
inflows from the catchment area below Narmadn 
Sagar. 

Moderated Outflows from Nar.madasagar 

11.16.5 Flood moderatiori. studies for Narmadasagar 
have been carried out by Madhya Pradesh and 
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Gujarat for the observed flood of 1970. Madhya 
Pradesh has expressed its intention to complete with~ 
in 15 years, 10 major dams above and including 
Narmadasagar. Of these 10 dams, Tawa and Barna 
have been completed. The main tlood moderation upto 
Narmadasagar would, however, be from that reser­
voir itself. Gujarat has estimated that the peak flood 
release from Narmada;;agar for the 1970 flood would 
be 12.46lakh cusccs (Exhibit G-1059). On the ofhcr 
hand, according to Madhya Pradesh it would be 9.58 
lakh cusecs (ExlJibit MP-1009), In making these 
estimates both have assumed the existence of upper 
Burhner, Dargi, Barna, Tawa and Narmadasagar re­
servoir, but their assumptions and method of calcula­
tions differ. Madhya Pradesh has claimed in Exhibit 
MP-51 5 that on construction of all the major dams 
in the basin in that State, a flood or the magnitude 
of 1970 would get moderated to 6.86 lakh cusecs. For 
the reasons given in Annexure XI-3 we consider that 
this figure cannot be accepted as it appears to b'e too 
low. In our view, it would be feasible to restrict the 
outflow from Narmadasagar to 10 lakh cusccs without 
encroaching on the MWL + 864 there in a flood of 
the magnitude of the 1970 flood. However, the peak 
outflow would be higher in a design flood but can be 
restricted to about 13.5 lakh cusecs without encroach­
ment on MWL at Narmadasagar. 

The Proper MWL 

11.16.6 In determining the proper MWL for Sardar 
Sarovar, apart from consideration of suhmergc,nce, the 
maximum flood to be routed through the reservoir, the 
number and size of the spillway gates, their sill level 
and the level at which the flood would impinge have 
all to be considered. If gates arc kept shallow higher 
MWL will obtain. In the Sardar Sarovar Project Re­
port ( 1971), 26 radial gates 46 feet high and 51 feet 
wide have been provided. It is suggested that the 
height of the gates should be increased to 55 feet with 
sill level at +400. In the Jalsindhi Project Report 
(I 977), jointly sponsored by Madhya Pradesh and 
Maharashtra, gates or this height have been proposed. 

ll.l6. 7 Keeping in view the problem of submer­
gence, the magnitude of the design flood and the spill­
way capacity, we consider that an MWL of +460 at 
Sardar Sarovar would be appropriate. With FRL at 
-1-455, this would give a flood lift of 5 feet. In .he 
revised Jalsindhi Project Report (1977), a FRL of 
+420 and a MWL of +425 have been adopted giving 
a flood lift of 5 feet. The earlier Harinphal Project 
Report (1972) envisaged a MWL of +400.6. 

11.16.8 At the beginning of the rainy season in 
July, the reservoir level at Sardar SaroVar, even in 
a surplus year, is not likely to be more than + 400. 
Tn the early part of the season, the flood inflows above 
Narmadasagar would be practically used up m filling 
that and the upstream rese~voirs. During this period 
Sardar Sarovar would receive flood inflows from the 
catchment area below Narmadasagar. From mid­
August onwards, with upstream reservoirs mostly full, 
Sardar Sarovar would have the full impact of floods. 
In the past floods have not been experienced after 
20th September. Therefore, the crucial period for 

flood moderation at Sardar Sarovar would be from 
mid-August to 20th September. It would be a good 
working arrangement to keep the reservoir level during 
this period below + 450. For passing Maharashtra's 
estimated 1000-year flood of 24.99 lakh cuscCs the 
reservoir level would need to be lowered by ) feet 
to +445 to receive the flood in order not to exceed 
MWL + 460. For passing Gujarat's 1000-ycar flood 
of 30.7 lakh cusees without exceeding the MWL, it 
would be necessary to enlarge the spit!way capacity 
by adding two more gates and bring down the reser~ 
voir level to about + 440. At the falling stage of the 
season's last flood, the reservoir can be replenished 
to FRL +4.15. Should another flood occur the pro­
cess will have to be repeated. 

11.16.9 Before the flood outilows from Narmada· 
sagar reach Sardar Sarovar there would be a time in­
terval of 18 to 20 hours. 1t is presumed that there 
would be reliable communication between Narmada­
sagar and Sardar Sarovar regulating stations with 
more than one means, such as telephone, wireless 
and carrier system on high tension Jines. Therefore, 
the lowering of Sardar Sarovar to the required level 
on a flood arriving at Narmadasagar should not be 
difHcult or involve any risk. 

11.16.10 Because of the method of observation used 
?Y Gujarat during the 1970 flood, a dependable figure 
[or the 1000-ycar flood cannot be arrived at. It 
would be necessary for Gujarat to make fresh assess­
ment in the light of further flood observations that may 
be made with better technique and formulate procedure 
for reservoir operation ensuring that the maximum 
reservoir level does not rise above +460. The spill­
way capacity should be designed by Gujarat to en­
sure th~ safe passage of design flood which may be 
reappra1sed. In the early years the reservoir !i.hould 
be operated cautiou~ly by keeping the levels low. 

Flood Outflows from Sardar Sarovar 

11.16.11 During a flood, the spillway gates at Sardar 
Sarovar shall have to be so operated that the peak 
outflow discharge is kept minimum without the reser­
voir level rising above MWL +46(}: In a flood of 
the magnitude of 1970, estimated at 24.50 Iakh cusecs 
b~ Gujarat and 18.37 la~h cusecs by Maharashtra, 
With outflows from Narmadasagar restricted to 10 lakh 
cusecs the peak outflow from Sardar Sarovar would 
be about 16 lakh cusecs for the Gujarat figure of the 
flood and about 11 lakh cusecs for the Maharashtra 
figure. Jn a 1000-year flood of 24.99 lakh cusecs 
estimated by Maharashtra- with outflows from Nar­
mada~agar moderated to 13.5 Iakh cusecs, the peak 
outflow from Sardar Sarovar would be about 16 lakh 
cusccs without exceeding MWL + 460. However 
for passing Gujarat's 1000-year flood of 30.7 Jakl; 
cusccs with enlarged spillway and level of flood im­
pingement of say +440, the peak outflow would be 
of the order of 22 lakh cusccs. 

11.16.12 Gujarat has desired that flood discharge 
below Sardar Sarovar sl10uld be limited to 12 Jakh 
cusecs but has recognised that moderation of design 
flood below 16 lakh cusecs may not be possible. Even 
for 12 Jakh cusccs, it would be necessary to construct 
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flood embankments for the protection of areas in the 
flood plains and Broach town. The return period of 
the_ 1970. flood has been stated by Maharashtra to 
be 88 yeim (Exhibit MR-142, p. 100) while Gujarat 
has figured out the period to be 150 years (Exhibit 
G-723, p. 73). Flood embankments arc generally 
provided for floods of a return pericid of 100 years, 
risk being accepted for higher floods. It would be 
quite practicable to provide emba_nkments for the 
moderated 1970 flood outflows from Sardar Sarovar 
mentioned in paragraph 11.16.1. A greater modera­
tion of flood would require a higher MWL at Sardar 
Sarovar i:wolving submergence of larger area undt:r 
the reservoir. This is not considered justified. A 
MWL of + 460 should be adopted for Sfirdar Sarovar 
Reservoir. 
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11.16.13 For the reasons expressed, oUr decision is 
that the height of the Navagam Dam should be fixed 
at Full Reservoir Level + 455 and Maximum Water 
Level +460. Issue 6 and Issue 13(b) are ilnswered 
accordUigly. 

Advice of' the Assessors 

11.17.1 We have consulted our technical Assessors 
Dr. M. R. C'hopf-a, Shri Balwant Singh Nag anO 
Shri C. S. Padmanabha Aiyar with regard to the sub~ 
ject matter of this Chapter. They have advised us 
that they all agree with the conclusions reached in 
paragraphs 11.15.3 and 11.16.13 and also the reason­
ing given bj'. us in the previous paragraphs for reaching 
those conClusions. 

• 



i 

I 
/, 

A:-i~EXURE Xl-1 

1. In Irrigation Projects a substantial portion of the water which is in excess of the evapo-transpirationr equircment of the crops­
irrigated becomes available for reuse downstream of the irrigated area. When irrigation is done copiously, part of the excess water per­
colates to groundwater table and pari drains out of the field a~ surface flow. The percolated water reappears in the stream as regenerated 
inflow and the excess surface water as return flow. Both together determine the quantum of water available for reuse. In the proceedings 
before us the term regeneration has been somewhat loosely applied of the total quantum of water available for reuse which is really 
relevant. 

2. In considering regeneration, which term i~ taken to embrace return ~urfacc flow also, the uspects which need to be dealt with ,,_ 
(i) The class of projects which contribute to rcr-cnerfltil:'n. 

(ii) The period in a yeur during \\·hich regeneration contributes. 

(iii) Regeneration as a percentuge of water u~ed. 

Projects Which Contribute To Regeneration 

3. In compliance with the Tribunal's orders dated !1-8-1975, 19-1-1976 and 13-4-1976. Madhya Pradesh and Gujarat filed working 
tables for the Narmadasagar and Sardar Surovar reservoirs under MP-861 to 865 and G-973 to G-980 for various allocations. In these 
studies varying standards were adopted by the m·o States. For the suke of uniformity of pnx:edure and assumption~ to be adopted by 
the party States in preparing the working table, the Tribunal issued directions on 9-8-76. directing imcr alia that regeneration may be con­
sidered at 10% of the use from all major, medium and minor projects excluding micro-minor and pun1ping schemes. While complying 
with these directions, the party States expressed their own vie\\'5 also in tl1e matter. Madhya Pradesh held that regeneration ~ho1ild be 
accounted for on the basis of the aggregate use of water in major, medium, minor, micro-minor and pumping schemes. Gujarat on the other 
hand stated that "if at all regeneration is to be considered, it should be with respect to the consun1pti·vc u~e from major projects only" 
vide Exhibit G-1242 (July 1977). M aharashtra has, in Note 35 (February 1977) p.35, stated that "the minimum reasonable figure for rege· 
neration in the long term in the o,;ou<.litium ulJtaini"g i" the Nunuu<.la Ua~iu in Madhya P1adesh should be 20 per «:nt of the withdrawals 
for upstream projects, but the ultimate return flows may be even larger." Maharashtra. thus, makes no distinction regarding the size or 
class of projects which contribute to regeneration. The Krishnu Water Disputes Tribunal in its report, 1973, p. 22 had classified projects 
utilising more than 3 TMC of water annually as major projects and those utilising 1 to 3 TMC as medium projects. The Krishna Water 
Disputes Tribunal considered regeneration frvm major projects only. 

4. Regeneration is a function of the efficiency of irrigation, the delta of water applied, and the nature and depth of soil and dimaet. 
So long as these factors are similar, the percentage regeneration would be practically the same irrespective of the size of a project. Micro­
minor projects, however, do not generally provide adequate irrigation supply and regeneration from them is insignificant. Pumped water 
is expensh'C und, therefore, it is used by irrigators with great economy and there is insignificant regeneration from it. Therefore, in­
calculating probable regeneration it would be reasonable to consider only major, medium and minor projects. 

The Period of Regeneration 

5. Madhya Pradesh has stated that "the assumption made by it in the working tables (MP-861 tu MP-865) that regeneration will be 
available during the non-filling period only is a proper and correct assumption" vide Exhibit MP-893 puragraph 2"1-2. Gujarat pointed 
out in Exhibit G-973 paragraph 2.12 that Madhya Pradesh in its own projects had not followed any uniform practice for the period of 
availability of regeneration flow in a year. Gujar<!l has ~tated th011 •'the regeneration from the irrigation u~e as \\Cll n~ frcm the irdu~trial 
and domestic use shot1ld be considered as available uniformly throughout the year" vidr Exhibit G-1242 page 55 paragraph 7.1. Mahara· 
shtra has averred that "regeneration is the return flow from the losses due to percolation and excess supplies over the consumptive use> 
occurring in the monsoon months reappearing as gains (return flow) in the river in the non-monsoon months" and that "the entire re­
generation should be taken as available throughout the non-filling period'' vide Maharashtra Note 35 pp. 40-41 (February 1977). 

6. In a river basin with no canal irrigation in it, water table is lowest before the break of rains and highest towards the end of the 
rainy season. The rise is due to percolation from rainfall. The visible regeneration in a stream is maximum shortly after the rainy season 
when the river level goes down and the groundwater table is high. With the fall in the level of groundwater table, the regenerated flow 
decreases. With the introduction of irrigation in the basin, grotmdwatcr table still behaves in the same fashion, rising to the highest level 
at the end of the rainy season and dropping to its lowest level before the rainy season. Only the levels becon1e higher with the percolation 
from irrigation ~upplie1; added to that from rainfall. The general rise in the water t11ble is afrected by the extent to which groundwater is 
exploited and in extreme cases may even get lowered if groundwater is extracted in excess of what is put in hy irrigation. With no change 
in the extraction of groundwater, regeneration must increase with the introduction of irrigation and that would follow the paUern of water 
use for irrigation from month to month with some lag. The higher water level in the river during its high stages would defer the regenera­
tion flow into it but would not affect the total contribution of rcgeneratio11 from irrigation use of water. The ~arne would hold good for 
reservoirs. It would appear reasonable to assume that in a year the monthly contribution of regenerated flow attrributable to irrigation 
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would be commensurate with the water Used" allowing for a period of lag, which may not bf uniform. The ex~s irriagation water applied 
to a field which drains off as surface flow takes a much shorter time to reach the stream than the component which goes through the subsoil 
for regeneration. Therefore, where irrigation is done copiously as for rice, the contribution fronl return flow is rapid. There are several 
factors which influence the period of lag between the use of irrigation water and the appearance of regenerated flow and these factors vary 
from project to project. No precise experimental data are available which can heJp in making an assessment of the period of Jag in any 
particular case. But from various considerations it would appear reasonable to assume a lag of a month as a working hypothesis. There­
fore, in our vi<:w, the contribution from regenerated flow, which includes return surface flow should be taken ccmmern;urate with the water 
use during the previo11s month. The contribution from water used for domestic and industrial purposes would lx: more or less uniform 
throughout the year. 

Re&oeneratiou As A Percentage of Water Used 

7. Mlldhya Pradesh in its Master Plan for development of water resou~ of the Narmada bas stated that "though a somewhat higher 
percentage of diversions made for irrigation is likely to come back to the river, IJhe regeneration has been taken at 10% in .~Master Plan··-~ 

f. ... - ~- - -- ~ " 
vide Exhibit MP-312 Vol. 1A p.6. Madhya Pradesh adopted this figure also in December 1976 in its Written Submission Vol. VJI at 

p.lbl. As 

1 

and domeStic use of it has stated that ·~~~~~~~~~~~~@~~~~~~~~~~~-• 
use within the basin would be received back as return flow. 

8. Dealing with the question of return flow th'e Krishna Water Disputes Tribunal omerved in its Further RepOrt 1976 as under : 

"The parties agreed that a percentage of the e.o:cess utilisation for irrigation in the Krishna basin from projects using 3 TMC or 
more would appear as return flow and would augment the 75 per cent dependable flow of 2060 TMC. We found that this return 
flow could safely be taken to be 7} per cent of the excess utilisation after 1968-69, see Report Vol. I pages 85-86'' Ibid p.IO. 
"In estimating the return flow as 7t per cent and not 10 per cent of the excess utilisation for irrigation after 1968-69, we omitted 
to take into account the effect of prolonged and continuous irrigation in the Krishna basin from projects using 3 TMC or more 
annually since 1951 upto 1968-69 and after 1968-69. Had we considered this aspect of the matter we would have estimated the return 
flow as 10 per cent of the excess utilisations after 1968-69. On consideration of all relevant materials we hold that on a safe and 
conservative estimate 10 per cent of the utilisations for irrigation in the Krishna Basin after 1968-69 from projects using 3 TMC or 
more annually over the utilisations for such irrigation in 1968-69 from such projects will appear as return flow in the Krishna basin 
and will augment the 75 per cent dependable flow of 2060 TMC of the river Krishna up to Vijayawada" Ibid p.J J. 

9. liujarat had taken the stand that "the regeneration How is an unL-ertain and erratic phenomenon and should not therefore 
be taken into account" 1•ide Exhibit G-1242 p.7. Later, however, it modified its stand and stated :- ' ' 

"The reason given by the Krishna Water Disputes Tribunal for taking regeneration at 10 per cent of the excess utilisation after 
1968-69 from the projects utilising 3 TMC or more would be applicable in the case of Narmada basin also and hence regeneration 
should be taken at 10 per cent of the utilisation from major projects in Madhya Pradesh" vide Exhibit G-1242 p.19. 

10. Maharashtra stated that "the minimum reasonable figure for regeneration in the long term in the conditions obtaining in the 
Narnmda basin in Madhya Pradesh should be 20 per cent of the withdrawals for the upstream projects, but the ultimate return flows may 
even be larger" vide Maharashtra Note 35 pp 35-36, February, 1977. In Maharashtra's Working Tables a regeneration of 20 per cent 
of the upstream utili~ations has been adopted (Ibid. p.38). 

11. In the very nature of things, regeneration and return flow do not lend themselves to any precise estimation. Regeneration de­
pends upon the quantum of irrigation water that percolates to the ground-water table and the extraction of groundwater for various 
purposes. lf extraction by means of open wells or tubewells exceeds the quantum that percolates to the groundwater table from irrigation 
and rainfall, there would be little regeneration from groundwater. As regards surface return flow from irrigation use, it would depend 
upon how lavishly or economically irrigation water is utili.>ed. Considering that the demand for water by the party Stat~ far exceeds the 
availability, water in the Narmada basin will need to be utilised economically. After considering the variow; factors discusud in this note, 
we think that in the present case, regeneration, including return flow, should be take-n as 10 per cent of irrigation use in the upstream major, 
medium and minor projects in the Narmada basin in any month with a lag of one month. Also 60 per cent of the water used for domestic 
and industrial purposes within the Narmada basin may be taken as return flow available uniformly throughout the year. 
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ANXEXURE XJ-2 

· Silt Dep~ition In Sardar Saro~Ur 

For a hundrtd year usefullife of the reservoir, a total silt deposition of 1.0 MAF hns been assumed. Part of this silt will get deposited 
in the live storoge space of the reservoir. Mcs~l'!i Borland & Millar. in a paper on 'Distribution of Sediment in Large Resen10irs' have 
SUi:SCSted :m area-increment method of predicting distribution of sediment in a rcscr.·oir. They ha\'e suggested that following empiric:~ I 
formula :-

v, Ao (H-h)+Vo 
Where Yo = Capacity of the reser.·oir' at outlet level in acre feet. 

Ao = Area of submergcn~ at that level in acres. 
v~ = Total vOlu~c of sedimen·t in acre "reet. 
H = Total height from ground to normal water levd in feet. 
h Height from ground to ou1let le\·el in feet. 

Applying this formuln it is seen that I MAP of silt c11n be accommodated at RL +142. The area of submergence at this le\'Ci is 2901 
acres. Considering an FRL +455 and an.MDDL of +363. the amount of silt which is e:w;pected to be deposited in the live stornge is: 

(455-363) 
2901 x ----... 0.30 MAF. (Appro,;.) 
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ANr-'EXURE XI-3 

Flood Moderation By Madhya Pradesh Reservoirs 

l. Madhya Pradesh submitted a monograph, Exhibit MP-515 (December l974) prepared by ·Shri Kanwar Sain, former Chatrrnan, 
Central Water & Power Commission. This Study summarises and supports the contention of Madhya Pradesh that the reservoir~ pro­
posed in its Master Plan would moderate floods of the magnitude of the highest observed flood of 1970 to a safe limit of 121akh cusecs 
below Sardar Sarovar and that no specific flood control measures v.ere, therefore, required at Sardar Sarovar. Gujarat has disagreed with 
this contention vide it~ rejoinder in Exhibit G-695. It has pointed out that during such high floods the major contribution is from the catch­
ment below Narmadasagar. This peculiar characteristic, according to Gujarat, has a significant bearing on the effectiveness or otherwise 
of the flood forecasting and floood-warning system which may be adopted for flood-regulation below Narmadasagar. 

2. ln the stud}', Exhibit MP-515, it has been assessed that the only flood moderation capacity in the variou~ reservoirs wouid he what 
would be available between the full reseJvoir level (FRL) and the maximum water level (MWL) and that no other specific capacity for the 
purpose would be provided. It has been proposed in the ~tudy that prc-teleasc~ may be made from the various reservoirs on receipt 
of storm warning and flood warning in anticipation of the arrival of a flood so that some additional storage capacity)s vacated below,FRL 
for moderating the flood. Jn the &tudy the basin is divided into three zones, viz., (1) upto Bargi, (2) between Bargi and Narmadasagar and 
(3) between Nannadasagar and Harinphal. It has been assumed that the flood absorption capacities of the major reservoirs which lie 
upstream of Bargi would be notionally available in agwegate at Bargi, of those between Bargi and Narmada~agar at Narmadasagar and of 
those between Narmadasagar and Harinphal at Harinphal which is considered as a terminal reservoir. Hypothetical MWL at each of 
the three sites, Bargi Natmadasagar and Harinpha! corresponding to the a~gate capacity has been adopted for the flood study. 

3. Because of <;orne unrealistic assumptions made in the Study, Exhibit MP-515, the moderated flood below Narmadasagar worked 
out in it is unacceptably low. Commenting on this Study, Gujarat has, in Exhibit G-695, pointed out the wrong assumptions the more 
important of which are discussed below : 

(i) Clubbing together of flood cushion, the space between FRL and MWL of a number of reservoirs at one site for the purpose of 
simplification of flood moderation computation is not realistic (Ibid p. 25). The higher MWL due to clubbing increases the rate 
of outflow in the routing studies re~ulting in the requirement of smaller flood cushion. 

(ii) The assumption that the flood cushion in all the reservoi~ will he fu!ly operated upon irrespective of the magnitude of the flood 
at the respective sites is also not correct since rainfall concentration in catchment varies. Moderation would also not be cumul­
ative. (Ibid p. 25). 

(iii) Madhya Pradesh has carried out the flood routing studies considering the 1970 observed flood in Narmada. In the study, the 
contribution from the intervening catchment has not been computed properly. For example, the moderated flood at Nar­
madasagar has been considered as moderated flood at Bargi plus direct arithmetical difference between the peaks ofNarmadasagar 
and Bargi without talcing into account the effect of time and space i.e, the peak of flood from Bargi and the peak of flood from 
the catchment between Bargi and Narmada~agar is considered as synchronised. This assumption is not justified. (Ibid p. 26). 

(iv) The details of observed floods at Jamtara, Mortakka and Garudeshwar along with travel time, indicated in MP-515 show that 
the flood at Bargi must have pas~ed the Narmadasagar site earlier than the peak at Narma.dasagar, indicating that the contri­
bution of the Bargi floo<.l. to the flood peak at Narmadasagar is negligible. The deduction of the peak at Bargi occurring 
on 2-9-70 from that at Narmadasagar occurring on 6-1}-70 to arrive at the contribution from the intervening catchment i$ 
not correct. (Ibid pp. 27-30). 

(v) A part of the val!ey storage will be lost due to construction of re~ervoirs and the flood peak would become higher. This should 
be al!owed for. (Ibid p. 15). 

(vi) The Plan of operation of the spillway at Bargi and Narmadasgar adopted in Ex:hibit MP-515 is different from that adopted 
in the Project Report~. As per Project Reports, reservers at Bargi and Narmadasagar are proposed to be operated for flood 
routi11g adopting outflows equal to inflows so as to maintain water level at FRL up to flood of 1 I . 3 lakh cusecs and 12 Jakh 
cu~ecs respectively after which the reservoir is allowed to rise and flood moderation becomes operative. However, in the 
study presented in Chapter 6 of Ex:hibit MP- 515, the u~e of flood moderation sp.1.ce has boon commenced with much lower 
inflows, resulting in excessive flood moderation. (Ibid pp. 31-34). 

(vii) It has been assumed in the Monograph that with the help of reliable system of flood forecasting and flood warning it would be 
possible to deplete the reservoirs and thus provide substantial space between full reservoir level and crest level in advance 
(MP 515 p. 36). Gujarat has expre~ssed the view that it would not be possible to rely on advance forecasting for phasing 
advance relea~es and in some cases it may even prove misleading particularly when the floods are flashy nnd are due to storms 
concentrated in the lower part of the basin as in the 19t'i8 and 1970 floods (G-695 p, 41). Reservoirs meant for irrigation 
and power generation cannot be depleted on receipt of mere storm warning which cannot give reliable estimate of precipitation 
on a quantitative basis. If the storm dissipates or contl'ibutes less precipitation than estimated, precious water would be 
wasted resulting in Joss of crops and power. Advance releases, however, can be safely madll on the basis of actual precipitation 
in the catchment or actual excess inflow from the upstr~m reservoir. 
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(viii) The routed in .Ji)w hydrographs at Narmadasagar and Harinphal have been derived by assuffiing that the contribution from inter­
vening catchment between Bargi and Narmadasagar and between Narmacla<;agar and Harinphal would be directly the arith­
metical difference between the two consecutive peaks without taking into account the effect of time and space. Oujarat 
pointed out that this approach is neither rational nor correct as the magnitude of flood depends on the pattern of storm location, 
di~tance between reservoirs and the traveltime of the flood (Gujarat Written Reply 31, page 74). 

4. The objections raised by Gujarat to some of the assumptions made in the Monograph, Exhibit MP-515, are valid. It is hence not 
pos~iblc to accept the conclusion in the Monograph that the t97{) Hood at Narmadasagar could be moderated to 6. 86 lakh causecs . 

• 
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STATEMENT 11.1 

~ INFLOW SERIES FOR SARDAR SAROVAR i-DAM-· SITE 

~ 
In ChronOlogical Order 

[Froni.EXhibit G-1100(1)} 

Sl. No. Water Year Inflow Sl. No. Water Year Inflow 
(maf) (maf) 1891-92 54.07 

45.66 2 1892-93 43.08 41 1931-32 
3 1893-94 46.05 42 1932-33 35.35 
4 1894--95 44.43 43 1933-34 46.34 
5 1895-96 22.58 44 1934-35 43.25 
6 1896-97 33.58 45 1935-36 31.59 
7 1897-98 28.80 46 1936-37 40.87 
8 1898-99 34.64 47 1937-38 42.74 
9 1899-1900 4.85 48 1938-39 41.00 

10 1900-01 34.03 49 1939--40 ,., 35.06 
11 1901--02 29.74 50 1940--41 37.20 
12 1902--03 19.77 51 1941--42 17.88 
13 1903--04 32.48 52 1942-43 45.36 
14 1904-05 18.03 53 1943-44 41.97 
15 1905--06 27.03 54 1944--45 59.10 
16 1906-07 32.85 

55 1945-46 38.23 
17 1907--08 18.61 56 1946-47 44.00 

57 1947-48 41.30 18 1908-09 31.60 58 1948-49 42.26 19 1909-10 22.24 
59 1949-50 33.19 20 1910-11 35.38 60 1950-51 32.43 21 1911-12 22.56 
61 1951-52 16.23 22 1912-13 L;'J 27.05 

~ 2}t -.1913-14'-. 29.69 
62 1952-53 'c}-' 21.44 
63 1953-54 22.92 24 1914-15 30.85 64 1954-55 30.96 25 1915-]6 39.37 

26 1916-17 46.43 65 1955-56 40.20 
27 1917-18 48.34 66 1956--57 35.17 
28 1918-19 19.58 67 1957-58 19.68 
29 1919-20 52.83 68 1958-59 27.01 
30 1920-21 21.00 69 1959-60 53.05 
31 1921-22 29.97 70 1960-61 28.82 
32 1922-23 31.10 71 1961-62 60.30 
33 1923-24 43.44 72 1962-63 ~.78 
34 1924-25 34.90 73 1963--64 23_.14 
3> 1925-26 29.35 74 1964-65 27.90 
36 1926-27 46.23 75 1965-66 9.92 
37 1927-28 31.68 76 1966---67 15.53 
38 1928-29 32.69 77 1967---68 30.00 
39 1929-30 31.99 78 1968-69 26,71 
40 1930-31 37.1I 79 1969-70 "42.80 

NoT!! : The same figures obtain in Exhibit MP-1007-1008 except for Some difference in four years as under : 

Year G-1100(1) MP-1007-1008 

1958-59 27.01 27.90 
1959-60 53.05 53.03 
1960-61 28.82 28.87 
1965-66 9.92 9.95 

4 A & I/78-6 
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STI. TiMl!NT 11. ~ 

INFLOW SERIES FOR NARMADA SAGAR DAM SlTlt 

In Chronological Order _ 

(From E)thibit<; 0·1100 (I) & MP- 1007-1008) 

S.No. Water Year Inflow (maf) S.No. Water Year Inflow (maf) 

1 1891-92 37.97 4! 1931-32 ~ 35.12 

• 2 1892-93 31.14 42 1932-33 27.18 
3 1893-94 34.68 43 1933-34 35.29 
4 1894-95 33.67 44 1934-35 35.00 
5 1895-96 17.99 45 1935-36 ' 26.85 

oc 6 1896-97 27.02 46 1936-37 • 33.79 • 7 1897-98 23.09 47 1937-38 35.00 
8 1898-99 26 53 48 1938-39 32.95 
9 1899-1900 4.46 49 1939-40 29.35 

10 1900-01 26.87 50 1940-41 29.34 
11 1901-02 24.66 51 1941-42 14.00 
12 1902-03 14.66 52 1942-43 35.73 
13 1903-04 25.18 53 1943-44 33.82 
14 1904-05 13.89 54 1944-45 45.65 
15 1905-06 20.18 55 1945-46 30.38 
16 1906-07 23.88 56 1946--47 33.55 
17 1907-08 15 23 57 1947-48 33.70 
18 1908-09 25.69 58 1948-49 33.24 
19 1909-10 16 14 59 1949-50 25.68 
20 1910-11 26.11 60 1950-51 24.32 
21 1911-12 19.84 61 1951-52 12.90-
22 1912-13 21.50 62 1952-53 19.32 
23 1913-14 21.56 63 1953-54 20.02 
24 1914-15 23.53 64 .1954-55 22.92 
25 1915-16 30.62 65 1955-56 33.49 
26 1916-1? 35.60 66 1956-57 31.26 
27 1917-18 36.77 67 1957-58 16.44 
28 1918-19 15 86 68 1958-59. 22.73 
29 1919-20 40.02 69 1959--60 39.16 
10 -1920-21 15.29 70 \960-61 24.48 
31 1921-22 22.21 71 1961-62 45.96 
32 1922-23 23.54 72 1962-63 19.89 
33 1923-24 34.01 73 1963-64 20.06 
34 1924-25 26.16 

74 1964-65 25.19 35 1925-26 23.51 
36 1926-27 36.75 75 1965-66 8.15 

37 1927-28 23 59 76 1966-67 12.34 

38 1928-29 24.68 77 1967-68 23.09 
39 1929-30 24.87 78 1968-69 20.72 
40 \930-31 27.75 79 1969-70 30.39 

" 
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I -- -"-- ,- STATEMENT 11. 2A 

I 
INFLOW .SERIES FOR NARMADASAGAR DAM.SITE 

Arranged in AsCending Order 

.(Prepared from Statement 11 .2) 

S.No. Water Year Inflow (maf) S.No. Water Year Inflow (maf) 

I. 1899-1900 4.46 41 1908-09 25.69 
2 1965-66 8.15 42 1910-11 26.11 • 3 1966-67 12.34 43 1924-25 26.16 
4 1951-52 12'. 90 44 1898-99 26.53 
5 1904-05 ~ 13 .89 45 1935-36 26.85 
6 1941-42 14.00 46 1900-01 26.87 ) • 7 1902-03 14.66 47 1896-97 27.02 
8 1907-08 15.23 48 1932-33 27.18 
9 1920-21 15.29 49 1930-31 27.75 ~ 

10 1918-19 15.86 50 1940-41 29.34 ' 
11 1909-10 16.14 51 1939-40 29.35 

I 
12. 1957-58 16.44 52 1945-46 30.38 
!3 1895-96 17.99 53 1969-70 30.39 
14 1952-53 19.32 54 1915-16 30.62 
15 1911-12 19.84 55 1892-93 31.14 
16 1962-63 19.89 56 1956-57 31 .26 
17 1953-54 20.02 57 1938-39 32.95 
18 1963-64 20.06 58 1948-49 33.24 
19 1905-06 20.18 59 1955-56 33.49 
20 1968-69* 20.72 60 1946-47 33.55 
21 1912-13 21.50 6J 1894-95 33.67 
22 1913-14 21.56 62 1947-48 33.70 
23 1921-22 22.21 63 1936-37 33.79 
24 1958-59 22.73 64 1943-44 33.82 
25 1954-55 22.92 65 1923-24 34.01 
26. 1897-98 23.09 66 1893-94 34.68 
27 1967-68 23.09 67 1934-35 35.00 
28 1925-26 23.51 68 1937-38 35.00 
29 1914-15 23.53 69 1931-32 35.12 

,, 
' 30. 1922-23 23.54 70 1933-34 35.29 

31 1927-28 23.59 7l 1916-17 35.60 
32 1906-07 23.88 72 1942-43 35. 73 33" . 1950-51 24 32 73 1926-27 36.75 
34 1960-61 24.48 74 1917-18 36.77 
35 1901-02 24· 66 75 1891-92 37.97 
36 "1928-29 24.68" 76 1959-60 39.16 . 
37· 1929-30 24.87 71 38 1903-04 25.18 

1919-20 40.02 

39 1964-65 25.19 78 1944-45 45.65 
40 1949-50 25.68 79 1961-62 45.96 
*15 per cent dependable inflow ~' 

~./ 
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STATEMENT 11.1 

, INFLOW SERfES-.FOR THE CATCHMENT BEI'WEEN 

NARMADASA'GAR AND SARD.\R SAROVAR DAM SITES 

In Chronological Order 

Derived from Statements 11.1 and II . 2 -, 

Sl.No. Water Year Inflow (maf) S.No. Water Year Inflow (maf) 

J 1891-9.2 16 10 41 1931-32 10.54 
2 1892-93 11.91- 42 1932-33 8.17 
3 1893-94 11.37 43 1933-34 11.05 

J 
4 1894-95 10.76 44 1934-35 8.25 
5 1895-96 4.59 45 1935-36 4. 74 
6 1896-97 6.56 46 1936-37 7.08 
7 1897-98 5. 71 47 1937-38 7. 74 
8 1898-99 s:n 48 1938-39 8.05 
9 1899-1900 0.39 49 1939-40 5. 71 

10 1900-01 7.16 '50 1940--41 7.86 
II 1901-02 5.08 5I 1941-42 3 .88 
12 1902--03 5.11 52 1942-43 9.63 
13 1903-04 7.30 53 1943-44 8.15 
14 1904-05 4.14 54 1944--45 I3 .45 
15 1905-06 6.85 " 1945-46 7. 35 
16 1906--07 8 .·97 56 194&-47 10.45 
17 1907-08 3.38 57 1947-48 -7.60 
18 1908-09 5.91 58 1948-49 9.'02 
19 1969-10 6.10 59 1949-50 7.51 
20 1910-11 9.27 60 1950-51 8.11 
21 1911-12 2.72 61 1951-52 3.33 
22 1912-11 5.55 62 1952-53 2.12 
23 1913-14 8.13 63 1953-54 2.90 
24 1914--15 7.32 64 1954-55 804 
25 1915-16 8. 75 65 1955-56 6. 7l 
26 1916-17 10.83 66 1956-57 3.91 
27 1917-18 11.57 67 1957-58 3.24 
28 1918-19 3.J2 68 1958-59 4.28 
29 1919-20 12.81 69 1959-60 13.89 
.30 1920--21 5. 71 70 1960-61 4. 34 
31 1021-22 7. 76 71 1961-62 14.34 
32 1922-23 7.56 72 1962-63' 4.89 33 1923-24 9.43 73 1963-64 3.08 34 1924-25 8.74 
35 1925-26 5.84 74 1964-65 2. 71 
36 1926-27 9.48 75 1965-66 1.71 
37 1927-28 8.09 76 1966-67 3.19 
38 1928-29 8.01 77 1967-68 6.91 
39 1929-30 7.12 78 1968-69 5.99 
40 1930-31 936 79 1969-70 12.41 

) 

39 
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STATEMENT 11.3A 

lNFLOW SERIES FOR THE CATCHMENT BETWEEN NARMADASAGAR 
AND SARDAR SAROV AR DAM SITES 

In Ascending Order 

(Prepared from Statement 11.3) 

S. No. Water Year Inflow (maf) S. No. Water Year Inflow (rna f) 

I 1899-1900 0.39 41 1922-23 7.56 ~ 
2 1965-66 1. 77 42 1947-48 7.60 
3 1952-53 2.12 43 1937-38 7.74 
4 1964-65 2 .71 44 1921-22 7.76 
5 1911-12 2. 72 45 1945-46 7.85 ) 

''· 
6 1953-54 2.90 46 1940-41 7. 86 
7 1963-64 3.08 47 1928-29 8.01 

-- 8 1966-67 3 .19 48 1954-55 8.04 
9 1957-58 3.24 49 1938-39 8.05 

10 1951-52 3. 33 50 1927-28 8.09 
II 1907-08 3. 38 51 1898-99 8.11 

; 

12 1918-19 3.72 52 1950-51 8.11 I 
13 1941--42 3.88 53 1913-14 . 8.13 il 
14 1956--57 3.91 54 1943-44 8.15 I 
15 1904-05 4.14 55 1932-33 8.17 I 
16 1958-59 4.28 56 1934-35 8.25 I 
17,. 1960-61 4. 34 57 1924-25 8. 74 ·' 
18 1895-96 4. 59 58 1915-16 8. 75 ' 
19 1935--36 4.74 59 1906-07 8.97 I 
20 1962-63 4. 89* 60 1948-49 9.02 

' 
21 190!-02 5.08 61 1910-11 9.27 'I 22 1902-03 5.11 62 1930--31 9. 36 

l 23 1912-13 5. 55 63 1923-24 9.43 

24 1897-98 5. 71 64 1926-27 . 9.48 

25 1939-40 5. 71 65 1942-43 9.63 
,, 

26 1920-21 5. 71 66 1946-47 10.45 
27 1925-26 5.84 67 1931-32 10.54 
28 1908-09 5.91 68 1894--95 10.76 
29 ]968-69 5.99 69 1916-17 10.83 
30 1909-10 6.10 70 1933-34 11.05 
31 1896-97 6.56 71 1893-94 11.37 

32 1955-56 6. 71 72 1917-18 11.57 
33 1905-06 6.85 73 1892-93 11.94 
34 1967-68 6. 91 74 1969-70 12.41 

35 1936-37 7.08 75 1919-20 12.81 
36 1929-30 7.12 76 1944-45 13.45 
37 1900-01 7.16 

1959-60 
38 1903-04 7. 30 77 13.89 

39 1914-15 7.32 78 1961-62 14.34 

40 1949-50 7. 51 79 1891-92 16.10 ,. 
-~-

•75 per cent dependable inflow. " d 
" i-
' 
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StATE~mNT 11.4 

USE BY MADHYA PRADESH ABOVE AND BELOW NARMADASAGAR (FROM MP-1007-1008) 

S. No. Ure Water allocation Mean of Columns 

------·-·---
2 

I. Requirement of Madhya Pradesh above Narmadasagar 

l. Irrigation from Major Projects other than Narrnadasagar 

2. Medium & minor schemes 

3. Micro minor/Pumping Schemes 

4. Industrial and domestic 

5. Narmadasagar 

6. Evaporation Joss ( 
(1) Excluding Narmadasagar 
(2) Narmadasagar 

7. Regeneration ·· 
(I) Irrigation 
(2) Industrial and domestic 

II. Requirement of Madhya Prade~h below Narmadasagar 

1. Irrigation from Major Projects 

2. Medium. and minor schemes 

3. Micro minor & pumping schemel! . 

4. Indust<ial & domestic 

5. Evaporation loss 

S(a) Evaporation Excluding Harinphallllld Jalsindhi 

6. Regeneration 
(1) Irrigation 
(2) Industrial & domestic 

Total withdrawals above NS 

Total withdrawals below NS·. 

Total withdrawal by MP 

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

·'·. 

tA~~ y ~-----

t:-1\ Q.__.-~ L-U. ~· 2---

II\ ;&.f ___.. 

l 

3 

.1.44 
3.93 

11.37 

1.98 

13.35 

0.98 

1.23 • 

15.56 

1.53. 
0.88 

2.41 

1.14 
0.49 

1.63 

I 82 

1.11 

2.93 • 

0.94 

3.87 

0.52 

4.39 

4.69 

0.54 

0.42 
0.21 

0.63 
15.56 
4.39 

19.95 

0__, 
~ 

41 
') 

J._-

\ / 

(3+4) 

19.25 17.25 

4 5 

6.68 7.06 

3.'93 3.93 

10.61 10.99 

1.51 1.75 

12.12 12.74 

0.98 0.98 

0.99 1.11 

14.09 14.83 

1.53 1.53 
0 .8S 0.88 

2.41 2.41 

1.06 1.10 
0.49 0.49 

l.~5 L59 

1.4S l. 65 

!.II 1.11 

2.$9 2.76 

0.75 0.84 

3.34 3.60 

0.52 0.52 

3.S6 4.12 

0.67 0.68 

0.52 0.53 

0.36 0.39 
0.21 O.Zl 

~ =-o_57 0.60 
14.09 14.83 

3.86 4.12 -
17.95 18.95 

2-/ 
eru 
4-lt 
c; -;_, 

Withdrawal 
-of 18.25 

6 

6.66 

3 ~93 

10.59. 

1.65 

12.24 

0._98 

1.05 

14.27 

1.53 
0.88 

2.41 

1.06 
0.49 

1.55 

I. 56 

l.lt 

2.67 

0.79 

3.46 

0.52 

3.98 

0.68 

0.53 

c. ~7 
0.21 

0.58 
14.27 

3.98 

18.25 

' 

·~ 

' 
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-WA.TER AVAILABL~ BELOW MAHESHWAR. 

.Inflow from intern:rediatc-catchmcnt:.(Paragtaph 1t,2.4) 

Inflow above Maheshwar (Exhibit MP-326, p.l9) 

Inflow below Maheshwar 

Requirement below Maheshwar 
Four Major Projects 

Medium, Minor, Micro-Minor & Pumping Schemes : 1.90 x 7258 

10,170 

Industrial and domestic use (all assumed above Maheshwar) 

Evaporation loss 0.21 x7258 
Medium Minor etc. 

10,l70 

Evaporation loss in 4 Major Projects (derived from MP-1008)p. 23 & 28) 

Maharasbtra use 

Regeneration 
(Taken to be 3/4th o£0.37 MAF between Narmadasagar & Sardar Sarovar­
See--{Statement 11.4), 

Available below Maheshwar (2,960-1.852) . 

The requirement of four major projects below Mahesh war works out to 0.324 MAF as under :­

Requirement of major projects of MP below Narmadasagar 

Irrigation of the above projects 

Irrigation of Omkaresbv.'ar project 

Irrigation of remaining four major projects (8.38-6.64) 

Requirement of four major projects 1.56 x 1.74 

8.38 

---- .-

42 

U.60MAF 

1.200 " 

2.960 " 

0.324 " 
1.356 " 
Nil 

0.150 " 
0.050 " 

0. 250 

2.130 " 

(-)0.278 .. 

1.852 " 

1.108 " 

1.56 MAF 

SrA TEMENT ll. 5 

8. 38 lakh acres 

6.64 lakh acres 

I. 74 lakh acres 

0.324 MAF 



STATEMENT 11.6 

TOTAL REQUIREI\lENT'OF~WA"IElHFOR .. PROVlfiiNG 28,0 MAF-OF'751PER "CENT DEPENOA.lllLllTYTAKING 
INTO ACCOUNT EVAPORATioN LOSSES AND REGENERATION. 

(a) Evaporation "Joss & Regeneration upto Narmadasagar for allocation "of 18.25 MAF 
derived fron'l Exhibit MP-1007 and as worked out in Statement 11.4 

(i) Mediutll"minor, microminor and pumping sChemes 

(ii) Major Projects (excluding Narmadll.sagar) 

(iii) NannaClasagar 

(b) Evaporation loss &regeneration between Narmadasagar andSardarSarovar Excluding . 
Harinphal & Jalsindhi deri~ed from Exhibit MP-1019 and as worked out in Statement . 
11.4 

(i) Medium minor, micromi~or and pumping schemes 

(ii) Major projects excluding Harinphal and Jalsiniihi 
Omkareshwar 
Mahesh\var 
4 other projects 

(iii) Sardar 'Sarovar 

Total·: 

·Total(a+b) 

0.19} ·o.os 
0.05 

· Evaporation 

0.415 

Lll5 

0.88 

2.41 

0.21 

0.32 

0.50 

1.'03 

3.44 
(iv) For utifising 28 MAF the ·quantity actually-required is 28.0:1+3.44-2.15 =: 29.29 MAF 

•pertains to.Te&eneration from water usc in Mahafashtra . 

• 

. . 43 
7 

j 

Regeneration r from 
irrigation and ·industrial 

.and 4omestic supply. 

"1.06+0.49=: 1.55 

----,----:-::~­

.0.37 +o.21 +0.02* 
=0.60 

2.1~ 



STA'I1!Mffi1' 11.7 

CARRY OVER REQUIREMENT FOR SECURING 19.29 MAF AT 75 PER CENT DEPENDABILITY 

SL Water year Inflow at Cumulative S!. Water year Inflow at Cumulative 

No. Sardar Shortage No. Sardar shortage 

Sarovar 
Silro\·ar 
MAF 

MAF 

I. 1891-92 54.07 41. 1931-32 45.66 

2. 1892-93 43.08 42. 1932-33 35.35 

I 

3. 1893-94 46.05 43. 1933-34 46.34 

4. 1894-95 44.43 44. 1934-35 43.25 

" s. 1895-96 22.58 6. 71 ~ 45. 1935-36 31.59 

6. 1896-97 33.58 46. 1936-37 40.87 

7. 1897-98 28.80 0.49"' 47. 1937-38 42.74 

·8. 1898-99· · 34.64 48. 1938-39 41.00 

9. 1899-1900 . 4.85 24.44 49. 1939-40 35.06 

10. 1900-01 34.03 50. 1940-41 37.20 

II. 1901-02 29.74 51. 1941-42 17.88 11.41 

12. 1902-03 19.77 9. 52 52. 1942-43 45.36 

13. 1903-04 32.48 53. 1943-44 41.97 

14. 1904-05 18.03 11.26 54. 1944-45 59.10 

15. 1905-06 27.03 13.52 55. 1945-46 38.23 

16. 1906-07 32.85 56. 1946-47 44.00 

17. 1907-08 18.61 10.68 57. 1947-48 41.30 

18. 1908-09 31.60 58. 1948-49 42.26 

19. 1909-10 22.24 7.05 59. 1949-50 33.19 

20. 1910-11 35.38 60. 1950-51 32.43 

21. 1911-12 22.56 6. 73 61. 1951-52 16.23 13.06 

22. 1912-13 27.05 8.97 62. 1952-53 21.44 20.91 

23. 1913-14 29.69 63. 1953-54 22.92 27.28 

24. 1914-15 30.85 64. 1954-55 30.96 

25. 1915-16 39.37 65. 1955-56 40.20 

26. 1916-17 46.43 66. 1956-57 35.17 

27. 1917-18 48.34 67. 1957-58 19.68 9.61 

28. 1918-19 19.58 9. 71 68. 1958-59 27.01 11.89 

29. 1919-20 52.83 69. 1959-60 53.05 

30. 1920-21 21.00 8.29• 70. 1960-61 28.82 0 4P 

31. 1921-22 29.97 71. 1961-62 60.30 

32. 1922-23 31.10 72. 1962-63 24.78 4.51* 

33. 1923-24 43.44 73. 1963-64 23.14 10.66 

34. 1924-25 34.90 74. 1964-65 27.90 12.05 

35. 1925-26 29.35 75. 1965-66 9.92 31.4~ 

36. 1926-27 46.32 76. 1966-67 15.53 

37. 1927-28 31.68 

45.18 

38. 1928-29 32.69 
77. 1967-68 30.00 

39. 1929-30 31.99 78. 1968-69 26. ?i_l· ' 5S 

40. 1930-31 37.11 79. 1969-70 42.80 

There are 25 years in which the inflow is less than 29.29 MAF. 

In 5 years m1rked with asterisk the shortage is made up from 
carry over capacity of 8.29 MAF. Thus a carry-over of 8.29 MAF 

would be required to achieve 75 per cent dependability. 

44 
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l. Requirement of non-moruoon period (November to June) (Exhibit MP-809, pp 25, 31) 

2. Regulated releases from Narmadasagar (Exhibit MP-1007 pP. 2 & 1) 

3,. Evaporation loss for non-monsoon period• 

4. Total Requirement (1+2+3) 

5. Non-monsoon inflow during the representative year 1958-59 (Exhibit MP-312 Vol. V, p. 97) 

6. Regeneration in non-monsoon period 

7. Storage required at and above Narmadasagar at the end of non-monsoon period (4-5~ 

8. Storage provided . 

9. carryover capacity available (8-7) 

\ 
STA TI!MENT 11 . 8 

MAP 
For Withdrawa1 of 

19.95 17.95 18.25 

10.306 9.122 9.356 

·5.12 6.00 5. 736 

1.81 1.81 1.81 

16.902 

2.148 

1.49 1.42 1.455 

13:299 

16.83 16.72 16.753 

3.454 

•Evaporation loss dl.li'ing the non~monsoon period is taken to be 75 per cent of the annual loss as in MP-158, Vol. 1, p. 39. 

45. 
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STATIIr-Jl.-.:1 11 . 

Figures iil MAP · 
------

Water requirement for Industriai & Available Net require-
Morith. irngation domestic use from enroute ment 

rivers 
As·per·G-960 ' ·For-8:223 MAF --

use. 
--------------- .------

1' 2 3" 4 5' ,, 
July 0.406 0.399. o'.'oss- 0;487 

AuguSt· 0.591 0:581 0.089- o.:094-'- ·o::s76-· 

September 0!-806·: 0 .. 792 0.090; 0.094: 0:738; 

October 0.876 0.861 0.090 0.094' 0.857 

Sub-Total July to October . 2.679 2.633 0.357 0.282. 2.708, 

November 1.062 1.044 0.088 1.122 1.13:! 

December 1.021 1.003 0.087 1.090 1.090 

January 0.929 0.913 0.087 1, 000 

February_ .. , 0.838· 0.822 0:.038, 0.910 

March 0.519 0.510 0.088 0.598 

April 0.579 0.569 0.088 0.657 

May 0.436 0.428 0.0!!8 0. 716 0. 516 

June 0.306 0.301 0.088 0. 389 

Sub Total November to June 5.690 5.590 0.702 6.292 

Total for the year 8.369 8.223 1.059 0.282 9,000 

NoTES : (I) Figures in column 3 are in proportion to use in column 2. 

(2) Domestic and industrial water requirements are taken from the chapter on the subject. 

(3) Water available from enroute rivers is taken to be as in chapter on the subject and is assumed to be available uniformly in 
3 months of August to OCtober. 

' 
,_.;:: 
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Month 
Required 

by Gujarat Rajasthan 

2 3 

Evapooration 
loss from 
Sa.-<IM 

Sarovar· 

Total 
required 

at Sardar 
Sarovar 

-~----

4 s 
~--- ---~----- ~----~~----

July 

August, 

September 

October 

Sub Total July to CK:tober 

November 

December 

January 

February 

MarciL 

April 

May. 
June . --

0.487 

0.576 

0·.?88 

0.857 

2.. 708 

1.132 

1.090 

1.000 

0.910 

0.598 

0.657 

o.:,t6 
0;389 

Suti~Total November-to June 6.292 

Total for the year 9.00 
---~~~--------~---- ----·----

N0T£S : (I) Req_uirements of Gujarat are as per Statement 11 . 9. 

(2l Raja~th:m's requirement lias bl!en taken from Ell.hibit R-267. 

0.15. 

0.15 
---

0.04 

0.08 
0.08 

0.09 

0.06 

0.3~ 

0.50 

0.03 0. 511-

0.03 0.606 

0.04 0.828 

0.05 t·.057 
--- ----

0.15 3.008 

0.04 1.212 

0.03 1.200 

0.03 1.110 

0.03 1.030 

0.04 0.698 

0.06 0. 717 

0.01 0.586 
0.05 0.439 -----
0.35 6.992 

0.50 10.oo· 
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STAnMHNT iLl I 

-WoJtiaNG TAiiU. 'OFS.~-RDAR SAitOvAit 

Storage at Release from ·· Net inflow Needs of Storage " Month start of Mahesh war from catchment Sardar tre end of the 
month below Sarovar month 

Mahesh war 
--·-

A-Surplus year after a lean year 

July 0.000 0.677 0.017 0.517 0.117 

August 0.177 0. 677 0.657 0.606 0.905 
September 0.905 { .891 1.101 0.828 3.069 
October 3.069 1.881 0.306 1.057 4.199 
November 4.199 0.677 0.047 1.212 3. 711 
December 3. 711 0.677 0.021 1.200 3.709 
January 3.209 0.677 0.018 1.110 2. 794 
February .2. 794 0.677 0.012 1.030 2.453 
March 2.453 0.677 0.005 0.698. 2.437 
April 2.437 0.677 0.001 0. 717 2.398 
M•y 2.398 0.677 0.000 0.586 2.489 
June 2.489 0.677 0.083 0.439 2.810 

TOTAL 10.542 2.268 10.000 
---------- -----

B-Deftcit year made succnaful by use of full carryovu 

July 2.810 0.677 0.004 0.517 2.974 
August 2.974 0.677 0.129 0.606 3.174 
September 3.174 0.677 0.215 0.828 3.238 
October 3.238 0.677 o.061 1.057 2.919 
November '2.919 0.504 0.009 1.212 2.220 
December 2.220 0.504 0.005 1.200 1.529 
January 1.529 0,504 0.005 1.110 0.928 
February 0.928 0,504 0.002 1.030 0.404 
March 0.404 0".504 0.000 0.698 0.210 
April 0.210 0.507 0.000 0. 717 0.000 
M•y 0.000 0.586 0.000 0.586 0.000 
June 0.000 0.421 0.018 0.439 0.000 

TOTAL 6.742 0.448 10.000 

In preparing the wurking table, a surplus year has boon assumed to commence with empty reservoirs. During the year, the full 
carryover storage of 2.81 MAF at S1rd1r S:~.rovar is se~ured. This surplus year is assumed t(' be followed by a lean year in which the 
carryover storage is fully utilised leaving the reservoirs empty. These conditions give the maximum requirement of space for regUlation 
cum C!l.rryover which com~s to 4.20 MAF. In a surplu~ water year in the first two months releases arc made on the basis of the year-being 
a normal 75 per cent depoudab!c year as it i~ only in S'pte<n!m that it be;:u:ms evident that the year is a surplus one. Likewise, ill a leau 
water year, normal releases are mlde in tho tim four m:~nthl and rodu~d releases are made from November onwards on knowing the ex­
tent of d<Jficit in the year. In the last three m:~nths of th~ doficit yoar, th.o relea~e~ are made to match requirement as there is no storage 
left in tho reservoir for any re-regulation. -
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CHAPTER XII . 

GEOLOGICAL AND SEISMOLOGICAL ASPECTS 
OJ;' SARDAR SAROVAR DAM SITE 

Geological Aspect 

12.1.1 Madhya Pradesh and Maharashtra hav~ dis­
puted the suitability of the proposed dam site un g,;o­
logical and seismological constCerations. Gujarat, 
however, has refn~ed the objections. Thl! Sardar Snro­
var Project R~port (1971), Ex G-177, contains are­
port in four volumes on the geological aspects of tbe 
dam site, based on field investigations carried out by 
the Geological Survey of India (GSI) during 1963-64 
to 1967-68 field seasons. Three sites, named Site 1, 
Site 2 and Site 3 were explo:·ed. Site 2 which is 1-1/2 
miles upstream oi Site 1 wa.:> prefcueJ to the latter to 
avoid deep exc:J.Yation and ~o wk~ advantage of its 
shorter length. Geological il!VI!Stigations, however, re· 
vealed the existence of two faults there, one 2long the 
river channel in an almost E·:~.st-West direction and the 
(..ther running on the right bank N 65"E-S fls·w. The 
two faults thm cor:lverg~ in !he downstream direction. 
The block betw~ca them is lift·.::d resulting: ;r. a horst. 
The two faults are considered to be inactive or dead. 
B~· shifting the align1Jlent 2000 feet further upstream 
to Site 3, which is even shorter in length, the right 
bank fault is avoid~d as it gets well beyond the right 
abiutment of the dam. Gujarat proposes to build its 
high dam at this site on a reoriented alignment of the 
axis. 

12.1.2 The pro:loscd dam site is situated on the 
Deccan Trap ba&alt of Cretaceo-Eocene period which 
overlies the Bagh sedimentary bed of Cretaceous age 
(62 to 130 million years before the present). The Bagh 
beds comprise sandstones, quartzites, limestone and 
shales, and form inliers in the Deccan trap. 1'1 the 
proximity of the dam site, these are exposed at Mo­
khadi aboUt 1/4 of a mile upstream of Site 3 and near 
Limdi 2-3/4 miles downstream of it. The region is tra­
versed by a swarm of dolerite dykes, with trend vary­
ing from, East-West to NE-SW direction. These per­
tain to Eocene period (about 50 million years before 
the present). Their width vary and go upto 195 feet. 
The right hand side of the dam would abut again~t 
one such dyke. There is a bed of red bole of 0.15 to 
0.61 m thickness around RL 74 between chainage 
4100 ft. and 4335 ft. The foundation is proposed to 
be taken below this bed. Apart from the major river 
channel fault, there are a few minor faults and shear 
planes in the vicinity of the dam site. These have not 
been considered as significant to the proposed dam and 
the appurtenant structures. Percolation tests made in . 
the drill holes have indicated the need of extensive 
consolidation grouting as the leakage has been found 
to be well over one lugeon. 

· 12.1.3 The river channel fault is a reverse one with 
a throwdown of 173 metres (570 feet). It dips at an 

angle of about 60 degrees towards the right bank. It 
has no clay gouge. The fault zone has been proposed 
to be treated by excavating the fractured and weathered 
overlying rock and backfilling with concrete to the 
minimum necessary depth. Grouting of the founda­
tion has also been propopsed. 

12.1.4 Apart froin the investigations made by the 
Geological Survey of India, the contending States ob­
tained geological reports on the dam site from their 
own experts. Madhya Pradesh has exhibited a report 
dated January 1976, (MP-789) from Dr. S. N. Pandey 
of University of Sagar based on Earth Resources Tech­
nology Satellite imagery and another one from 
Shri K. N. Das et al (Ex MP-839) of the same UniR 
versity. Mahara3htra has filed a report (MR-139) pre­
pared by Dr. R. B. Gupte of College of Engineering, 
Pune, in 1975 and another report (Ex MP-149) pr~­
pared by him in 1977. Gujarat has exhibited a report 
dated December 1976, from Dr. Jai Krishna et al of 
University of Roorlcee (G-1073). Shri J.P. Srivastava, 
Director, G.S.I. bas given his comments on the report 
of Shri K. N. Das et al in the later part of 1976 
(G-1061). Besides these a number of reports and docu­
ments by other scientists having a bearing on the 
geology and seismology of the region have been pro­
duced in evidence. 

Contentions of Madhya Pradesh 

12.2.1 Basing itself on the reports of· Shri K. N. 
Das ct al and Dr. s. N. Pandey, Madhya Pfadesh has 
taken the extreme view that the site proposed for Sar­
dar Saro\'ar dam is geologically and seismologically , 
unsuitable not only for a high dam but for the cons­
truction of any dam there."' Among the reasons ad­
vanced by it for taking this view, the important ones 
stated are the following :-

(i) The foundation rocks consisting of Bagh 
formation and basaltic rocks of deccan trap 
have b<:en subjected to repeated tectonic 
events and have lost much of their bearing 
strength. 

(ii) The fault, shear, fractured and open jointed 
zones and bedding planes dip at low angles 
towards downstream giving rise to sliding 
and slippage structures within the fotJnda­
tion. Further the upthrown block between 
the river bed fault and right bank fault 
tapers towards downstrea,m side with Mo­
khad~ fault upstrtam of the site cutting.across 
both of them. On construction of the dam, 
this horst block would slide dawnward due to 
water pressure. 

•Page I or Volume XII of Written Submission of Madhya Prade~h. 
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(iii) Due to numerous opening in JOints, shear 
zones, fructures, lava intcrftow 7Ames, which 
grouting cannot $Cal, the foundation cannot 
be made watertight. Furthermore, the extent 
of cavernous openings in the Bagh forma­
ti_ons is not known. 

Ov) 

(v) 

The Bagh formations have suffered fro:n 
different erosion cycles prior to the coming 
in of the Java flows .which cap ttr.! Bagh for­
mations. The basaltic rock fonnations of 
Java flow~ ha\'C suffered from intcrflow wea­
thering due to the time gap between suc­

.cessivc .'flow eruptions: Heavy water loss dur­
ing pressure tests shows the unsoundness of 
the rock foundation. Also since Gujarat has 
not cariied out the cxpcrim!l:nts recommend­
ed by GSI to·prove that sa:isfactory grouting 
of rounCiation at the site would. be practic­
able, ·the. suitab:lity of foundation "has not 
been r-5-tablishcd. 

The dam site and its ·environs Jie in a highly 
seismic area. The faults found in and around 
the ~ite ··are very ·much active and if trigger­

' ing aCtiOn is provjdcd they ,'?.;ill gi\'C rist• to 
·e-arthquakes. 

. Aw!rmmt of Maharashtra 

12".3.1 Relying ·uPon Dr. Gupte's Repor!, Maha-
raShtra bas ·taken .. the !itand 'that it. is undesirable. 

·..r though :.not .inipossible;.to .build a high .dam at Nava­
.1 gam •at''Site 3 .because of the ·prohibitive cost-of tre!t­
·-nrent of adverSe geological :featurc!i.~ Maharashtra ha~ 

stated that there are crushed and ·fragmented rOcks at 
the si!c as also cavernous limestones. The river chiln­
ncl fault will require·· special 'treatment. ·i'\lso, as no 
grouting experiments have been carried out the grout-· 
abilitV • of, the ·,fault' zone is very :much. in doubt. 
Dr. Gupte has ·indicated • an excessive amount ol 
Rs. 73.25 crorcs as the likely cost of foundation trcat­

·ment over and abuve the normal .expenditure on such 
works. Jn ·.the revised Sardar· Sai"ovar Project estimate 
(1975-76 .rates). the cost of treatment .indicated hy 
G_ujarat :is Rs. 6.62 crores Which may pro\'e to he 
somewhat on the low side. 

tary rocks during investig!ltion and tlr.!re is no men­
tion of these in the GSI reports. Any cavities or holes 

.. that might have been there in the Bagh beds must 
'·have got filled up with the coming in of lave inHows 

which cap the sedimentaries. The actual delineation of 
joints,. fractures, shear zones will he done in design 
stage studks by excavating trenches. Treatment of 
shear zones in foundation is very common and has 
been done at m:my dams in India and· abroad. Gujarst 
referred the adverse observations of ·shri K. N. Das 
and others to Shri-J. P. Srivastava, Director, Engineer­
ing Geology Di\'ision, .GSI, Western Region for his 
comments. Shri Srivastava has refuted their conten­
tion.; (in Ex G-W61) and has upheld the findings of 
.the investigating gwlogists. 

Sebmic Consideratirms 

.12.5.1 The .Broach earthquake of March ~J, j970 
:drew ·pointed anent ion ·to the seismicity of the region. 
·Madhya Pradesh has -pointed out·that the proposed dam 
site lies in the 'heart of a rectonically actJVe zone. 
Quoting ,·Balasundaram ·et al, it has stated that the 
Broach earthquake is ~attributed ·to movemenl" along 
the Narmada frmlt ···line discovered by the ONGC. 
Moreover. the Narmada faul! ·runs close ·to the dam 

•site. On the other hand, Dr. 'Jai Krishna ct al have 
stated that the Narmada fault in Broach region. is a 
-feature within rhe' Cambay Basin and docs not extend 
·east- r:f -Rajpardi fault, located ·ss km west of the dam 
site. The minor rh·~r channel on echelon faults and 
-shear T.ones 'lle<lr the dam site, <~.re local features and 
h:l\'e no regional manifestations. 'Gujarat has stated 
that the dam ·site lies in seismic "Zone Ill and that the 
intensity of the lBroach earthquake in its vicinity was 
Modified Merccdli intensity IV and no damage was 
noticed there. Dr. Jai Krishna .et al have· pointed 

.out that Bhak-ra ciam .Jies jn Seismic 7..one IV nnd th~t 
tlr.:= _great Kangr<t earthquake _of. I 905 with a magni­
.lude -of 8.6 h<ld i:s epiccntre 80 1 km .northwest of 
Bhakra dam site, whereas ,the ~1970 .Broach .e!lrth­
quake of m:~.gnitude uf '5.4 ..had its epicentre at a dis­
tance of over ·go .km-.southwest of the proposed dam 
site .. They -ha~c .expressed the_ definite view that a 
high concrete gravity .dam can be safely constructed Jt 
the proposed site taking -jnto . account -the earthquake 
forces du2 to .a probable ·medium size earthquake that 

crruty occur in the surrounding region. 
•;_. GujarnfiRt'joinder 

.: •• J .. • ..... _. 12.5.2 On a~ reference -from Gujamt the Standing 
12.4.1 Gujarat has submitt~ that according to the Committee.und~r the Central Water and Power Com­

tests carried 'OUt by lt, the foundation rock has been mission for recommending. seismic co-efficients for 
found to have a bearing strength ·many times the load design of structt:rcs for river valley projects has :nJ­
that would bc.imposcd by the high dam. It ·ha~ stated vircd the adoption of a , co--efficient of :..1.1 0 g for 
that there is no apprehension of.sliding of found.t- designing the dam (G-627, P .. 93). Jt was suggested 
tion rock and ha~ quoted the view of Dr. Jai Krishna by Counsel for Madhya. Pmdesh that the Commiuec 
et Ul (G-'1073) that the Deccan T.rap flows rcs·ing was not seized of the full facts. regarding Broach earth­
over the .undulating Bagh bed fonnation would provide quake in making the recommendation, implying thereby 

.tremendous shear friction against sliding, The netwcrk lh:at a higher co-efficient -was.callcd for. In our view, 
, of dokritc dykes would provjde further stability to !he tlrcre is no substance in this argument. Guiarat hns 
dam foundation. Gujarat has contested the nssumpt1on ·produced evidence to show .. that .-the Committee had 
of intersection of the river ch1nnel fault and the old considered a!l relevant material about the Broach earth­
river fault and bns -denied the existence of Mo:Chadi . quake•. ~The. co-dfident rccommendca ·by the ·Com­
fault which Dr. Jai Krishna et a! considers as only .milli;e appears-in ·our view to be adcqulte as the £arne 
unconformity. Gujarat has .pointed out that no cavitiC..<i. ~ .. was. adop'ed in -the- design of Bhakra dam located in 
or opening! were observed in the basalt and seclimen .. - .. an area of greater seismicity. 
-;See proceedin!;' of the Standing Co-m-mi.ii-;;e_E_:-.: G-:JO~ri.--Th<"""-c~.c,,~ir-=--=o--::o~r~,,~,~C~o~m-m~I~H-"--::",-,~,~,-,~, ~Y~.K~.~,~,-"'-,,--hy-{Member D & R)~· 
cwrc and one or th: Co:n:niuee Member!~ wa~ Shri V.Prll~:Jd, Otlker-in-Chllrco:. ~SI Wo:s1em Re~:ion, Jnirur. 
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Commtnrs of Shri Srivasrava, GSI 

12.6.1 As a prelude to bis comments on the report 
of Shri K. N. Das and others of Sagar Univer~ity, 
Shri J. P. Srivastava, Director, Engineering Geology 
Division, GSI, Western Region, has quoted Mr. Edward 
B. Burwell regarding the qualifica:ions of an Engineer­
ing Geologist as under :-

"He should not be an alarmist. Ndthcr faults, nor 
earthquakes, nor cavernous limestones, nor 
low water tables should deter him from ra­
tionalising the field evidences and proceed­
ing to logical conclusions based on due con­
sideration of both facts and inferences. Many 
effective dams have been built on cavernous 
limestones. Many safe dams have been con­
structed on faults in regions of crustal in­
stability." 

Shri Srivastava has stared that "the river valley Pro­
·jcc~ being a mut:i-disciplinary venture, it is not ;_he 
role of an engineering geologist to finally approve ar 

, reject a site. His job is to identify the regional and loc:tl 
geological setting and diagnose the adverse foundation 
features of a ~ite and help the engineers to evolve a 
suitable design and remedial measures and it is for 
the engineer to finally select a site and build the dam". 

12.6.2 Refuting the contentions of Shri K. N. Das 
and others, Shri Srivastava has observed that "g;;nc­
rally consultant committees made up of eminent engi­
neers and experienced geologists critically examine the 
data, get further experiments and explorations done, 
if necessary, weigh different possibilities, work Com­
parative economics of various aternative solutions and 
then come to a final method of treatment to be given 
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' to a particular feature, such as river channel faults. All 
this exercise is done at the construction stage". Com­
menting on the seismicity of the site he ha·s stated that 
"many high dams hRve been constructed in seismically 
active areas. Therefore, it stands to sound reason that 
dam can be construc~ed at N avagam also with proper 
safety factors". He has added that "at the feasibility 
stage investigations, no such harmful features have been 
found by the investigating geologists which render the 
site unsuitable". 

Conclusion 

12.7.1 Considering that the Geological Survey of 
India is the official agency which is entrusted with all 
geological investigations of major river valley project~ 
and all such projects are planned on the basis of its 
findings, we accept the views of Shri Srivastava in the 
present case regarding the feasibility of the Navagam 
Site 3 for constructing a high dam there. The decision 
on the treatment of the various adverse features met 
in the dam foundation will be taken at the proper stage 
by the consulting committee of engin-eers and geolo­
gists referred to by Shri Srivastava. (See page 25, 
Ex. G-1061). 

Advice of the Assessors 

12.8-1 We have consulted our Technical Assessms 
Dr. M. R. Chopra, Shri Balwant Singh Nag and 
Shri C. S. Padmanabha Aiyar with regard to the sub­
ject matter of this chapter.· They have advised us that 
they all agree with the conclusion reached in paragraph 
12.7.1 and also the reasoning given by us in the previ­
ous paragraphs. 



' ' 

I 

CHAPTER Xlll 

HEIGHT OF NAVAGAM DAM-EXAMINATION OF THE ALTERNATIVE PROPOSALS OF 

MADHYA PRADESH AND MAHARASIITRA 

The Proposals* 

13.1.1 Gujarat has proposed to build Sardar Saro­
var dam with full reservoir level (FRL) + 530 3nd 
maximum water t~vcl (MWL) +540 at Navagam at 
re-oriented Site 3, with Navagam Canal taking off with 
full supply level (FSL) +300 at its head regulator. 
Madhya Pradesh has proposed to construct on the 
main stem of the river bdow Narmada Sagar three 
dams at Omkareshwar, Maheshwar and Harinphal and 
in addition, Jointly with Maharashtra, a dam at Jal­
sindhl. The Omb.reshwar pro.icct, January 1972 (Ex­
hibit MP-323), stipulates a FRL of +660 and tail 
race level (TRL) + 534. The latest Maheshwar pro­
ject, January 1972 (Exhibit MP-326), envisages ::1 
FRL+534 and TRL+457. The scope of Harinph:~l 
project has been changing as below :-

Date of Project Report Exhibit FRL TRL 
No. Minimum 

1%5 MP-322 460 320 

Jan. 1972 MP-327 "' 355 

Jan. 1975 MP-527 420 355 

The July 1971) -project report of Jalsindhi project 
(Exhibit MR-37} showed a FRL+355 and TRL+210. 
In January 1977, Madhya Pradesh and Maharashtra 
jointly roposed the revised Jalsindhi project with 
FRL·I-420 and normal TRL+210 (Exhibit MR-137). 
With this proposal the Harinphal project was aban­
doned in its favour .. Madhya Pradesh and Maharashtra 
have rc:ntended that Sardar Sarovar should be restricted 
to FRL+210 with Navagam Canal taking off with 
FSL+l90. 

13.1.2 The Omkarcshwar project caters both for 
power generation and irrigation. But its live storage 
capacity of 0.650 MAP is insufficient for its requirement 
of irrigation for meeting which releases have to be made 
from Narmada Sagar. The Maheshwar Project is pure­
ly a power project and caters for no other purosc. lt 
has a lift dam with no live storage capacity in the 
reservoir beyond that required for diurnal and weekly 
variation in power generation. The revised Jalsindhi 
project (1977) is also a power project and is intend­
ed to serve no other purpose. The low Sardar Saro-

var dam with FRL +210 is only a diversion structure 
[or diverting supplies into Navagam Canal. The pro~ 
posals of Madhya Pradesh and Maharashtra envisa11e 
that the entire requirement of Navagam Canal f~r 
Gujarat and Rajasthan would be met by releases from 
Narmada Sagar, excepting what can be utilised out of 
the inflows from the catchment a'rea below it. 

Sardar Sarovar FRL+455 
13.1.3 For reasons discussed earlier in Chapter 

XI, the FRL of Sardar Sarovar has been fixed at 
+455 and MWL at +460. The Navagam Canal i~ 
required to take off with FSL + 300 at its head 
regulator. Sardar Sarovar provides for a gross storage 
capacity of 7.70 MAP at FRL+455, as under:-

MAF 

(i) Dead storage (MDDL + 363) 2.97 

(ii) Live storage foreregulation and carry-over 4.20 

(iii) Silt reserve in live storage . 0 30 

(iv) Capacity for utilisation to a certain extent sur-
plus supplies from the catchment area below 
Narmadasagar when available. 0.23 

--
ToTAL. 7. 70 

---· 

ft is stipulated that supplemental uniform releases 
would be made by Madhya Pradesh to the extent neces­
sary to meet the full requirements of Navagam Canal 
af 9.0 MAF for Gujarat and o.s MAF for Rajasthan 
of 75 per cent dependability. 

Consideration of Relative Merits 
13.2.1 The merits and demerit9 of Sardar Sarovar 

with FRL + 455 may be compared with that of the 
proposal of Madhya Pradesh and Maharashtra for 
Jalsindhi dam FRL+420 and Sardar Sarovar dam 
FRL+210. The points for consideration would 
be:-

(i) Submergence of areas; 

(ii) Storage capacity, dead, Jive and carry-over; 

(iii) Facility for regulating supplies for Navagam 
Canal; 

(iv) Irrigation benefits; and 

(v) .Power benefits. 

-----·-~ 

·~:~osu:r~:~tst~~ .. c~a~~~~ ~~~~2~~r::~~ wi~h :RL+455 is called high ~ardar Sarovar, Jalsin~hi project with FRL+420 as Jalsindhi 
,.. . w _ar ar Sarovar though techn1ca\1y a dam of that hc1ght would be classed as a high dam. 

F(olc9t7h7)e purdpoS«dof companson, t_hc regulated dJscharge passing into. Navagam Canal is taken a<; 9. 5 MA F per year althogh the Jalsindhi 
. an ar ar Sarovar Project Reports have assumed diffc1 ent figures. 
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Submergence 
13.2.2 A flood lift of five feet is stipulated 

for Sardar Sarovar FRL+455 which brings 
its MWL to +460, The Jalsindhi Project (1977) 
makes a similar provision and sets the MWL at +425. 
The flood lift in the case of low Sardar Sarovar, FRL 
+210, would haYe to be substantially more because 
the submergence would be confined to the river chan­
nel. Allowing 3 flood lift of ten feet there, the MWL 
would be +220. It is assumed -that land in each case 
will be acquired up~o FRL. 

13.2.3 It is stated at page 93 of Volume I of the 
Jalsindhi Project Report (1977) that detailed property 
survey of the area that would be submerged in Madhya 
Pradesh at FRL+420 and MWL+425 has been done 
by that Government. According to these surveys Li.c 
sub-merged area at FRL +420 would be as under: 

Culturab!e area 

Forest !;:md 
Unculturab!e :~rea 

3,328 acres 

1,939 acres 

18,686 acres 

24,253 acres 

It is further stated in the project report that the area 
submerged in Maharashtra would be 4,747 acres of 
mostly forest land. Thus, the total submergence by 
Jalsindhi reservoir at FRL +420 would be 29,000 
acres, estimated to cost Rs. 4 72 lakhs vide page 78 
of Volume II of the Project Report. 

The area submerged under Sardar Sarovar at FRL 
+210 would be 7550 acres consisting mainly of un­
culturable land in Gujarat and land classified as forest 
area in Maharashtra, the cultivable area being 300 
acres vide Exhibit MP-902. Only a small portion of 
about 200 acres of unculturable land would lie in 
Madhya Pradesh. 

Against the total submergence of 36,550 acres 
(29,000 + 7,550) by Jalsindhi at +420 and Sardar 
Sarovar at + 210, the total submergence by Sardar 
Sarovar at RL +455 would be 91,500 acres of which 
30,000 acres are cultivable. It is thus evident that 
considerably more area would be submerged by the 
high Sardar Sarovar than by the low Sardar Sarovar 
and Jalsindhi together. 
gross storage capacity of 0.42 MAF at FRI 
Storage capacity 

13.2.4 The low Sardar Sarovar dam has a 
gross storage capacity of 0.42 MAP at FRL 
+210. The difference of 20 feet between FRL +210 
and FSL + 190 of the canal, having a capacity of only 
0.11 MAP, is intended to meet primarily the require­
ment of cut-off and variation in power generation. The 
reservoir has hardly any storage to cope with the 
varying demands of Navagam Canal with uniform re­
leases from Narmada Sagar. Nor has it any carry­
over capacity for storing surplus inflows or for combing 
inflows- from the catchment area between Narmada 
Sagar and Sardar Sarovar. The Jalsindhi dam site 
is 34 mile$ (54 km) upstream of Sardar Sarovar dam 
site and the catchment area between the two is 520 sq. 
miles. Narmada Sagar is 198 miles (317 km) up,. 
stream of Sardar Sarovar dam site and the catchment 
area between the two is .10,170 sq. miles. The 75 per 
cent dependable inflow from this. catchment, .as worked 
out in Chapter Xl, Paragraph 11:2.4 is _5.16 .~F. 

1#, 
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Pro rata, the inflow of 75 per cent dependability froni 
the catchment area. below Jalsindhi would be 0.26 
MAF. As most- of it would come in large volume 
during heavy rainfall, it would not be possible to 
utilise it in Navagam Canal to any significant extent. 
Most of this inflow would, therefore, be wasted down 
to the sea. Also all inflows in excess of the 75 per 
cent dependable inflow would go down to the sea. 

13.2.5 The gross storage capacity of Jalsindhi re­
servoir at FRL +420 is 1.60 MAP. A live storage 
capacity of 1.209 MAP is shown in the project re­
port with MDDL at +339. However, while calculat­
ing power availability from the project an MDDL of 
+400 has been assumed vide Exhibit MR-137 Vol. 
II p. 38. The live capacity betwen RL + 420 and 
RL +400 is 0.432 MAP, part of which would be re­
quired for diurnal and weekly variations in power 
generation, leaving a marginal capacity for regulation 
of the canal. Operatirig the reservoir with MDDL 
+ 400, there would be hardly any capacity for storing 
inflows of 75 per cent dependability from the catch­
ment area below N armadasagar or for carry-over from 
surplus years. In Chapter XI, Paragraph 11.6.2, a 
silt storage capacity of 1.0 MAP has been assumed 
for Sardar Sarovar with FRL + 455. The require~ 
ment of silt storage for Jalsindhi FRL +420 
would be somewhat less, say, 0.9 MAP. When there­
servoir silts upto that extent, it would leave a capacity 
of only 0.7 MAP for live storage. Therefore, if the 
reserv01r is operated with this live storage capacity, 
the capacity would be quite inadequate, as paragraph 
13.1.3 supra would indicate. 

13.2.·6 The High Sardar Sarovar will have the sill 
of canal inlets. at about RL + 285. It would take over 
300 years for the reservoir to silt up to that level. 
rn contrast the Jalsindhi reservoir would silt npto pen­
stock level RL + 300 in about 100 years. Thus, 
from consideration of siltation of the reservoir, the 
high Sardar Sarovar has an advantage over the Jal­
sindhi reservoir. The high Sardar Sarovar makes ade­
quate provision for silt reserve in live storage, for stor­
ing and regulating supplies of 75 per cent depend· 
ability and for utilisation of excess inflows of surplus 
years to some extent. Above all it allows the least 
amount of water going waste to the sea in the final 
stage of development. 

Regulation of Supplies for Navagam Ca1Uil 
13.2.7 As would be seen from Statement 11.9 of 

Chapter XI, the water requirements of Navagam 
Canal varies from 1.132 MAF in November to 
0.389 MAF in June. The inflows from the 
catchment below Narmada Sagar, excluding the 
utilisation by Maharashtra, range between 2.00 
MAP in September and nil during April and 
May. Thus, with uniform releases from Madhya l'ra­
dcsh, a good deal of regulation becomes necessary 
at Sardar Sarovar in order to run the Navagam Canal 
with the required discharge. The low Sardar Sarovar 
has no capacity for such regulation. The next point 
at which supplies can be regulated, though not satisfac­
torily, is Jalsindhi dam of Madhya Pradesh and Maha­
rashtra, 34 miles upstream of Sardar Sarovar dam. 
Even Jalsindhi reservoir do~s not have the capacity 
for month to month regulation. Also, it is admm1S­
tratively unsuitable and in practice unsatisfactory -to 
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regulate supplies for Gujarat at a far away regulating 
point in Madhya P~ade.sh and Maharashtra. It wou!d 
be worse if regulatiOn "IS attempted at Nar:nada Sagm 
198 miles upstream. Moreover, on redur.:mg suppu~s 
at the canal head in the event of sudden . ~rap m 
demand in the canal due to whether conditions or 
accident water would go down to the sea as low Sardar 
Sarovar 'will not be able to store it for lack of storage 
capacity. The high Sa~~ar Sarovar, o~ the other hand, 
would provide full fac•_hty for regulatlOn of Navag~m 
canal and avoid any waste due to such emergenc:es. 
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Irrigation Benefiits . . 
13.3.1 Sardar Sarovar FRL+210, wtth 1ts 

disabilities discussed above, would supply water 
into Navagam Canal only at FSL+ 190. Maha­
rashtra had proposed before the Khosla Com· 
mittec. a canal taking ofi with F~L + 1?0 and _a 
gradient of 1 in 12,500. It. has SJ_nee r~vwwed _thiS 
particular proposal and accordmg to 1ts_ revised vefSIOTI, 
it can serve in the zoned areas of Gujarat 25.60 lakh 
acres by flow and 10.70 lakh acres by lift, a total 
of 36.30 lakh acres. This canal, according to Maha­
rashtra, would reach Rajasthan border at RL + 38.0, 
vide Exhibit MR-148. Rajasthan has contended that 
the canal would actually reach its border a~ ~n ~p­
preciably lower level. In either case, the Jrngatwn 
in Rajasthan, with this gradient of the canal, would 
be entirely by lift. Maharashtra, however, does not 
favour this scheme any longer. It has now proposed 
a canal taking off with FSL + 190 and a gradient of 
1 in 20 000 and calls it as its basic scheme. But the 
flatter the gradient, the lower is the velocity o~ flow. 
Therefore it would require a larger cross-scct10n of 
the canal' and cost more. According to this basic 
scheme a CCA of 32.27 lakh acres can be served 
by flo~ and 10.70 lakh acres by lift, a total of 42.97 
lakh acres in the zoned areas of Gujarat. The scheme 
does not provide for any irrigation in the area between 
+300 FSL canal and +190 FSL canal. This area 
can, however, be served by lift on water being made 
available for it. According to Mahara.'ihtra, the canal 
with a gradient of 1 in 20,00~ ~auld reach Ra_jasthan 
border at RL +63, vide Exh1b1t MR-142. Wtth that 
level, the entire irrigation in Rajasthan can only be by 
lift. • 

13.3.2 As contemplated under the high Sardar 
Sarovar Scheme, the Navagam Canal is required to 
take off from the high Sardar Sarovar reservoir with 
FSL + 300 at its head regulator and a gradient of 1 
in 12,000 upto Saurashtra branch and 1 in 10,000 
thereafter, reaching :Rajasthan border at RL 131. This 
would enable it to serve in the zoned area of Gujarat, 
a ·ccA of approximately 52.99 lakh acres by flow 
and 3.93 lakh acres by lift, a total of 56.92 lakh 
acres. Also most of the CCA in Rajasthan would 
be served by flow. Maharashtra, however, has con­
tended that in crossing the Saurashtra and Banni de­
pression, water has first to be dropped and then lited 
after crossing the depression and the area beyond the 
depression should, therefore, be treated as lift area. 
In that case, the CCA served by flow in the zoned 
areas of Gujarat, would be reduced to 4·6.22 Jakh 
acres and that by lift increased to 10.70 Iakh acres, 
the total remaining 56.92 lakh acres. The point is, 
however, debatable as the dropping water would gene~ 
rate power which would be used for lifting water again 

with some supplemental power. It IS evident that 
from the point of view of irrigation benefits, the+ 300 
FSL canal taking off from high Sardar Sarovar would 
be better than the + 190 canal. 

Power Benefits 
13.4.1 In the case of Sardar Sarovar with 

FRL+ 210, serving only as a divcrsi_on . struc­
ture for the canal with FSL+ 190, Jt JS un­
likely that power would be generated at canai head. 
Maharashtra has recognised that in actu~l practice it 
would not be possible to generate power when the 
average head is less than 15 feet, vide Maharashtra 
Note 38, page 51. There can be a river bed power 
house for generation of power with the. water let down 
into the river. With a TRL of + R5 it wiH have 
an effective head of 119 feet. At .Talsindhi with the 
reservoir operating between FRL + 420 and MDDL 
+ 339 and TRL +210, the effective head would be 
183 feet. On full development of irrigation, in a year 
of 75 per cent dependability the flow there would be 
about 9.68 MAF, which would generate 1531 MKWH 
in the year, vide Statement 13.1. In the case of Sardar 
Sarovar FRL + 455 and the canal with FSL 
+ 300, there would be a canal power house and a . 
river bed power house. The MDDL in either case 
would be + 363. Calculations of power generation nre 
given in Statement 13.2. The effective head at the 
canal power house would be 117 feet and that at 
the river bed power house 339 feet. In a year nf 75 
per cent dependability, with 9.5 MAP let into the 
canal 960 MKWH would be generated at the canal 
power house. 

13.4.2 During the period of development of irriga­
tion, there would be considerable inflow in exce;s of 
requirement in most years. The surplus would, how­
ever, progressively decrease as development proceeds. 
Yet, even on full development there would br. a surplus 
of varying magnitude in about 50 per cent years. This 
could be used for generating power at Jalsindhi and 
river bed power house of Sardar Sarovar. The totnl 
effective head a\·ailable with Jalsindhi and low Sardar 
Sarovar would be 302 feet (183+119), while with 
high Sardar Sarovar it would be 339 feet. Moreover. 
on full development of irrigation, the surplus inflows 
wduld be greater at high Sardar Sarovar than at Jal­
sindhi because of the contribution from the catchment 
area below Jalsindhi. Therefore, both on account of 
greater effective head and larger surplus inflows it 
would be possible to generate more power with high 
Sardar Sarovar than with Jalsindhi and low Sardar 
Sarovar. 

13.4.3 On ful! development of irrigation, in a year 
of 75 per cent dependability, power generation would 
be 1531 MKWH in the case of Jalsindhi and low Sar4 

dar Sarovar and 960 MKWH in the case ..-.f high 
Sardar Sarovar. The higher generation in the Jahindhi­
cum-low Sardar Sarovar is mainly due to the canal 
being considered at FSL + 190 as against + 300 in 
the case of Sardar Sarovar. It is to be noted that in 
the case of Jalsindhi-cum-low Sardar Sarovar extm 
regulated releases of more than 1 MAP would be 
necessary from Narmada9agar. In the early stages of 
irrigation development, the power developed at Sardar 
Sarovar will be more than that at Jalsindhi. vide 
Statement 13.3. · 
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Reasons for and against tM alternative schemes 
13.5.1 The Jalsindhi reservoir and low Sardar 

Sarovar together would submerge 36,550 acres of land 
including about 3,600 acres of culturable area. Against 
this, high Sardar Sarovar would submerge 91,500 acres 
of land including about 30,000 acres of culturable 
area. Jalsindhi and low Sardar Sarovar would produce 
571 MKWH more power than high Sardar Sarovar on 
ful! development of irrigation. From consideration of 
submergence and power generation, thcretorc, Jahindhi 
and low Sardar Sarovar are attractive but are otherwise 
disadvantageous in several respects. Both the reser­
voirs have inadequate capacity. Because of it, bulk 
of the inflows of 0.26 MAP of 75 per cent depend­
ability from the catchment area below Jalsindhi and all 
the excess inflows of surplus years [rom the entire 
catchment below Narmada Sagar would go waste to 
the sea. This would necessitate extra· regulated rdeascs 
of more than one MAF from Narmada Sagar. With 
Jalsindhi and low Sardar Sarovar, the regulation of 
Navagam Canal will have to be done, with unacceptab· 
lv varvirw re!ea~cs at distant Narmada Sagar or Jalsindhi 
outside Gujarat territory which is an uns·atisfactory ar. 
rangcment. MoreoVer, on sudden reduction of supplies 
ln the canal due ·to weather cohditions Or accident, 
some water would be wasted to the sea as it car:.not be 
stored for subseqUent use. The loW Sardar Sarovar ad­
mits of taking off the Navag8.in Canal with FSL+ 190 
only. At that level, the canal, even with an unacceptab· 
lc gradjcnt of 1 in 20,000, can serve in the zoned area 
or Gujarat, a CCA of 32.27 lakh RCres by flow and 
10.70 lakh acres by lift. The irrigation in Rajasthan 
would be onlv by lift. In contrast, the canal from the 
high Sardar Sarovar would take off with FSL+300 
and serve in the zoned areas of Gujarat, even on Maha· 
rashtra's debatable interpretation of lift, at least a CCA 
of 46.22 lakh acres by flow and 10.70 lakh acres by 
lift. Moreover, irrigation in Rajasthan in this case 
would be mostly by flow. The difference in the flow 
command in the two alternatives is 13.95 lakh acres 
(46.22-32.27). Also, 10.70 lakh acres of lift area 
would have 110 feet (300-190) more tift in the case 
of Jalsindhi-cum-low Sardar Sarovar. If these differenc­
es are sought to be made up by lifting water, it would 
rcqoirc 586 MKWH for pumping vide St~'lement ~ 3.4: 
as against 571 MKWH (1531-960) which Jalsmdh1 
would produce, apart from other demerits of this ar­
rangement. 
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and atonilc fUels."· The <;:ommissi6n pointed out !hat 
"the· United StateS Bureau of ReclamatiOn cmisiders 
irrigation of paramount importance in the phinning of 
multi-purpose projects, and nowhere in its policy-mak­
ing legislation does the Bureau accord recognition to 
power production as a function superior to the use of 
water for irrigation. ''1 The J alsindhi with low Sardar 
Sarovar gives Madhya Pradesh and Maharashtra the 
benefit of power generation but by sacrificing the irriga­
tion interest of Gujarat and wasting to sea appreciable 
water resources of the river. The high Sardar Sarovar. 
with a gross storage capacity of 7.7 MAP, no doubt 
submerges a lot more area than Jalsirldhi and low Sar­
dar Sarovar but the submergence is lesS than even half· 
of that by Narmada Sagar with its gross storag~ capa­
city of 9.9 MAF. Nor is the submergence by high Sar­
dar Sarovar excessive in relation to its capacity when 
compared with a number of other projects, vide Table 
GT~17 at page 112 of Volume I of the Statement. of 
Case of Gujarat. In .the light of what. has been .sta'led 
above, it is obvioUs that high Sardar S!lrovar should be 
preferred to Jalsindhi-cum-low Sardar. Sarovar. 
Jalsindhi FR.L +DEE and Reduced Sardar Sarovar 

13.6.1. It can be argued that if submergence to RL+ 
455 is to be countenanced for high Sardar Sa'rovar, 
then Madhya Pradesh and Maharashtra might be per­
mitted to construct Jalsindhi dam with FRL+455 
and MWL + 460, restricting Sardar Sarovar to a level 
which would suffice for satisfactorily feeding the Nava­
gam Canal with FSL + 300. This argument cannot be 
accepted for the following reasons : 

13.6.2. For diverting supplies into Navagam Canal 
with PSL + 300 an FRL of +307 would be required 
at Sardar Sarovar, allowing 2 feet loss of head at the 
regulator and 5 feet driving head to the head~ponds. 
With this level its capacity would be 1.68 MAF which 
would suffice for silt storage in the reservoir. A further 
space of two feet would, however. be required to even 
out flows from tail race of J alsindhi power house. J n 
paragraph 13.1.3 supra, it has been indicated that in 
high Sardar Sarovar a live storage capacity of 4.20 
MAF would be required. The live storage capacity is 
required for providing reg'ulated supplies from the :escr­
voir to Navagam Canal and the carry-over capacity to 
ensure the utilisablc quantum of 28 MAF after making 
allowance for evaporation and regeneration. 

13.6.3. As regards Jalslndhi rcservojr, its capacity at 
13.5.2. The water resources of the Narmada have to FRL +455 would be 2.915 MAP. Providing 0.9 MAP 

be utilised in a manner that would ensure the least was~ for silt deposition, it would have a live storage capacity 
tage ot water to the sea. Also, irrigation should be done of 2.015 MAP. Against the total capacity of 4.20 MAF 
by flow to the maximum extent feasible, as lift irrigation required for regulating supplies a'nd carry-over, the live 
is expensivt and imposes a perpetual burden on the storage capacity available at J alsindhi would be only 
irrigators. In our opinion, the interest of irrigation 2.015 MAF. It is thus obvious that with uniform releas~ 
should receive preference over that of power generation es trom Narmada Sagar, the Jalsindhi reservoir witl1 
in the Clfcumstanccs of the present case. Discussing the FRL +455 cannot meet the monthly regulation re· 
choice between the usc of water for irrigation and quirements for Navagam Canal nor provide any carry~ 
power generation, the Irrigation Commissi?n, 19?2. in over capacity for utilising excess inflows in surplus 
it<; Report Vol. I pag~ 90, observed that 'the pnonty years which would, therefore, go waste to the sea. The 
has to be determined not only by economic considcra- unsuitability of varying releases from Narmada Sagar 
tions but by recognition of the fact that irrigation is from month to month requiring less capacity at Sardar 
possible only by the use of water, whereas power can be Sarovar has already been pointed out in Chapter XI on 
generated from alternative sources such as coal, gas, oil. the height of Sardar Sarovar Dam. 

·-.1-Th~ Krisbn~t Tl"ib'.lnl\1l"O.S'"also-bke~ the same view and states that irrilw.ti;;~ use of wate~s of River Krishna must prevail over the 
hydro-electric u~e vide p:1ge 475, Vol. II of its Report (1973i. 
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13.6.4. With. Jalsindhi FRL + 455 and Sardar· Sara· 
var FRL + 309 less power would be generated than 
with Jalsindhi FRL + 420 and Sardar Sarovar FRL 
+210 earlier considered because the effective head 
would be less. On full development of irrigation the 
outflow of 75 per cent dependability at Jalsindhi would 
be 9.68 MAF. This would proQuce 960 MKWH of 
power there with FRL+455, vide Statement 13.5. 
Some additional power generation would be possible 
there with the excess inflows of surplus years on a few 
days in the flood season limited by available plant capa­
city. Similarly, some power might be generated at Sardar 
Sarovar river bed power house with these excess inflows 
but its economic feasibility is in doubt. There would 
be no canal power house. Ignoring generation with any 
excess inflows, the total generation with Jalsindhi FRL 
+ 455 would be 960 MKWH, the same as with Sardar 
Sarovar FRL +455. 

14.6.5. As regards submergence. this has to be con­
sidered for Jalsindhi at RL +455 and for reduced 
Sardar Sarovar at RL + 309. At these levels, the areaS 
submerged would be : 

Jahindhi + 455 
Sardar Sarovar + 309 

Gross 
59,380 acres. 
14,370 acres. 

73,750 acres. 
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Against this submergence, that by Sardar Sarovar at 
RL +455 would be 91,500 acres gross. Thus, Jal~ 
sindbi and reduced Sardar Sarovar submerge about 
73,750 acres. It might be pointed out that the Haria~ 
phal Project, 1972, of Madhya Pradesh (Exhibit MP-
327) envisaged submergence upto RL+460 and sti­
pulated acquisition of 38,500 acres of land. Of this,. 
26,065 acres comprised culturable area, vide Vol. I, 
page 79, as against 30,000 acres in the case of high 
Sardar Sarovar. 

13.6.6. Corrsidering that Jalsindhi FRL+455 and 
S<).rdar Sarovar FRL +309 together (a) allow a good 
deal of water to go waste to the sea, (b) are unsatis­
faytory in providing irrigation supplies to Navagam 
Canal and (c) generate nearly the same quantum of 
power as high Sardar Sarovar, the preference has to 
be for a high Saidar Sarovar notwithstanding a some· 
what larger submergence of land. 

Advice of the Assessors 
13.7.1. We have consulted our Technical As­

sessors Dr. M. R. Chopra, Shri Balwant Singh 
Nag and Shri C. S. Padmanabha Aiyer with 
regard to the subject matter of this chapter. They 
have advised us that they all agree with the conclusion 
reached in paragraph 13.6.6 and also the reasomng 
given by us in the previous paragraphs. 

~ 
' 

• 



/ 

.) 

Inflow AI Ja/sindhi 

POWER _GENERATIO~ A'I--JALSJ~~fl '~'liB FRL + 420 

(On full development of irrigation, in a year of 75 per cent dependability) 

Rcc uirement of N:1vngnm C11nal 

"Difference in evaporation loss between hi!!h SJrd~r Sanwur nnd Jalsindhi with low Sardar Sarovar 

i.e. Flow Past Jalsindhi 

•' 

Sn,TEMENT lJ .1 

MAP 

9.50 

0.18 

9.68 

Foe] want of capacity in low Sardar Sarovar, no contributitm can be availed of from the catchment area below Jal~indhi. Therefore, 
the outfl w required to pas Jalsindhi is 9. 68 MAF. 1 • 

Powa G •reration AI lafsindlii · 

Wit~ FRL+420, MDDL + 339' and average TWL + 210, the cffeetive head is 183 feet. 

Po\rer generated with this head. MAF at 100% L.F. 

138!xJ83 
---- = 1~.05 MW 
14x 1000 

Energy generated with 9 68 MAF per annum. 

18.05 X 9.68 X 8760 

1000 

= 1531 MKWH 

*(Evapo lion los> from Sardar Sarovar is taken as 0. 5 MAF and Evaporation loss from Jalsindhfis t~ken to be the same as for FRL+ 
455 i.e. 0.32 MAP). 
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POWER GENERATTO:'IJ AT SARD.\.R SAROVAR WITH FRL+45S' AND NAVAGAM CA~Al, fSl, +30f!. 

I. At Canal Head Power Hous~ 

FRL 

MDDL 

Average 
TWL 

+455' 

+%3' 

+307 

Effective he;;d ""2,!3 (FRL ~[] ~MDDL) MDDL-Aver~gc T\\'L 

=2/3 (455~363) + 363-307 

=1l7.3suy117fec!. 

Power generJtei.l per MAP nt 100% L F. 

1381 )( 117 

J4xl000 

11.54 MW 

Dr.1f! per annum= 9.5 MAF 

Power gcncrnted :ll JOO~;, LF. 

= 11 54 x 9.5 = 109.64 MW 

Energy generated per annum. 

109 64:<8760 

1000 

960 MU 
JI AI Ri1·er 8rd Poll'er Ho11n: 

FRL 

MDDL 

Average 
TWL 

+ 455' 

+ 363' 

Effective head =2/3 (455-363) + 363-85 

= 339. 3' say 339 feet. 

Power generated per MAF at 100% LF. 

1381x339 
=33 44 MW 

l4x 1000 

Drnft/annum is nil (in the final stage), therefore no po\ver generali(>n i,; possihle. 
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I l STATEMENT 13.3 

l . , ·. .. ~OWER 9ENERATION IN- E~RLY ~~AGE OF lll,RI~ATJON, DEVELOPMENT~ -, ____ ,. -.- · .. ~ _ 

·--· It~s assumed th:1t. after 10 years of the commencement of development of irrigation, the flows in a y~a~ of 75 per cen~ dep~ndability 
waul, be as follows .- - , - .. . . . . " , , , ,. "· J -·· - ,, •• _ 

At Jalsindhi 

Into Navagam Canal 

Into the_ riyer fr9m-S11rdar S:lrovar 

rower Generation ~ _. _ 

I. Jalsindhi FRL + 420 (MDDL + 339) and Sardar Sarovar FRL + 210 

~ower Gen-efatloh at Ja!sindhi at 100% L.F. · · 

\ . 19.36 X 183 X ]381 

I
. ._.. 14·.:< -1000. 

== 349 MW 

tower generation at Sardar Sarovar at ioo% L.F .. 
" .. 

I 16.31 x l\9 x' .. I3s( 

- 191 MW l 
}4 X JO{}Q 

, otal generation = 349 + 191 

I = 540MW 

II. Safar Sarovar FRL + 455 

Power generation at canal Head Power House @ 100% L.F. and effective head or 117 teet. 

I = 117 X 3.05 X 1381 

14 X 1000 

= 35MW 

Power generation at River Bed Power House @ 100% L.F. and effective head of 339 feet. 

339 X 16,31 X 1381 
= 

14 }( 1000 

l =545MW 

T tal generation = 35 + 545 = 580 MW. 

I 
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MAF 
19.36 

~.05 

16.31 

I "lfll 



STA'IDfENT 13.4 

POWER REQtiiREMFili' FOR' PUMPING TO BRING TifE COMJ\.tAND AREA OF +190 CANAL TO TifE STAniS 
OF + 300 CANAL 

Culturablo command of + 300 Canal for 9 MAF utilization is 56.92 lakh acres, 52.99 lakh acres by flow and 3.93'lakh acres by 

lift; . 
Culturnble command of + 190 canal for 9 MAF utilisation is also 56.921akh acreS, of which 32.27lakh acres nrc by flow and' 24.65 

iakh acres by lift. · ' 
· · To bring the command of + 190 canal to the status of + 300 canal, water will have to be lifted by 110ft for area in. Gli.iarat as ' 

under.-
Aow converted to lin 

Lift area with increased lift 
• 

20. 72 lakh acres 
(52 .99--32· .. 27) 

3.93 lakh acres 

24 . 65 lakh acres 

Pro rata, 24.65 lakh acl'd would require 3.90 MAF of \\1lter and this y;ould have to be lifted by 110 feet. In addition. 0,5 MAF 

for Rajasthan would require lifting by liOfeet. 

Po\\'t:r required for Jifting4.4 MAF (3.90 + O.SO)ofwatcr by 110 feet ... 

4.4 X J38J X 110 X 876() 

IOxlOOO 

586 MKWH · 

,. 

.· ... 

( ' 

'1 
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CHAPTER XIV 

DISTRIBUTION OF COSTS AND BENEFITS 

14.1.1 On the assumption that the height ot tile 
Sardar Sarovar Uam is fixed at FRL 455 and MWL 
460 and that Gujarat is permitted to build the dam 
upto that height, the important question arises whether 
and to what extent Maharashtra and Madhya Prade~h 
are entitled to compensation for deprivation of electric 
power On account of submergence of J alsindhi dam 
site FRL 420. (Maharashtra Project Report Ex. 
MR-13'1). 

14.1.2 This question is the subject matter of ttl<: 
modified issue 17 which states : 

"1'1. Whether the costs and benefits of the Nava· 
gam project of Gujarat are required to be 
shared amongst the concerned States. If 
so, in what manner and on what terms and 
conditions? If not, whether Gujarat is liable 
to pay any, and if so, what compensation to 
Maharashtra and/or Madhya Pradesh for loss 
of power? Whether Maharashtra and for 
Madhya Pradesh are entitled to any share of 
power because of their proposed projects, 
namely, Jalsindhi, Harinphal and Mahc)h­
war." 

14.1.3 ln the Maharashtra Statement of Case, Vol. 5 
in paras 4.5.3 and 4.5.4, pages 30-31, para 6.1.2"1, 
pages 76-77 and prayer (d) of reliefs at pages 89-90, 
it was claimed on behalf of Maharashtia that there 
should be two separate equitable apportionments of 
Narmada waters for consumptive and non-consumpttve 
uses. But in the course of argument, Shri Nariman 
clarified that there should be only one equitable appor­
tionment of the waters of Narmada for consumptive 
uses and as regards submergence of the J alsindhi dam 
site, both Madhya Pradesh and Maharashtra are entlfl, 
ed, as a matter of prin,ciple, not only to compensation 
of the lands and properties inundated in the two 
territories but there should also be restitution to the 
two States of the full power they could obtain by 
their own scheme. It was argued for Maharashtra that 
in determining the compensation, the scope oi the en­
quiry is not restricted to the value of the lands or the 
buildings inundated, but what Maharashtra und 
Madhya Pradesh, if they had not been prevented, would 
have made out of this admittedly valuable assets. The 
enquiry was not restricted to compensation for mere 
potentiality of the site, but would necessarily include 
the full realised possibility of the site, which is inun­
dated. It was maintained that there must be restitutio 
in integrum and the parties injured must be put in 
the same position as they would have been if the injury 
had not taken place. 

1 Pages 785-786 in Olmstead's "International Drainage Basins" 

14.1.4 In our opinion, the claim of Maharashfra set 
out in" ihe· original Statement of ~ase is" not w~rranted 
in law. There is ·only one eqmtable apportionment 
to be made by the Tribunal of. the waters of Narmada 
for consumptive uses between the party States. I~, 
as a result of this equitable· apportionment; there ts 
injury caused to States of Madhya. Pradesh and ~aha7 
rashtra by reason of .the inundation, of the Ja~sm~ht 
dam site the question of eorilpensatJOn or restttutwn 
for the i~jury is consequential and itself cons.titutes a 
part of the largq question of equitable app':r!JOI!ment. 
The matter is clearly stated by Eduardo Jtmenez De 
Arechaga :-

"The PrincipTes. of Equitab·re· Apportionment of 
Benefiis : For the fo.regoing reasons, the po­
licy has gained favOur that, before under­
taking works utilising water, it is necessary 
that a system of adequate compensation be 
established and agreed upon in advance and 
that such compensation whether provided for 
in a treaty or in a judicial arbitral award, 
should be guided by certain principles, sum­
med up in the idea of equitable apportion­
ment. The basis of equitable apportionment 
is that co-riparian States have the right to 
obtain in advance adequate compensation in 
kind for substantial injuries which. may be 
caused by proposed change in some part of 
the basin." 

14.1.5 This view is also supported by the comments 
of the International Law Association to the Helsinki 
Rules1 : 

"By way of example, suppose that State A, a 
lower co-basin State, has, for many years, 
used the waters of an interantional river for 
irrigation purposes. State B upstream now 
wishes to utilise the waters for hydro-electric 
power production. The uses for hydro~ 
electric and irrigation purposes are in partial 
conflict because the storage period for t110 

hydro-electric use overlaps the growing sea­
son . . . . The employment of anyone or 
some combination of the above measures 
may suffice to reconcile the conflict, lf no 
other solution can be found, however, one 
of the uses may necessarily have to prevail 
to the impairment of the other use ; the 
amount and ki~d of compensation, if any, to 
the States depnved of its use would then be 
determined. Irrigation although an existing 
use may never~eless be required to give way 
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since the weight of the factor, favours the 
hydro-electric use. . . 
There are alternative sources of electncity 
available to State B, but at a higher cost. 
State A may be required to coml?ensate. Stat.e 
B for aU or part of the cost differential, 1f 
the usc of the waters for the production of 
power is precluded or limited. 

This tllustration shows how the several fac­
tors relevant to the particular case are to 
be considered and how the principle of equi­
table utilisation is applied in order to achieve 
a fair and just settlement." 

14.2.1 It was then maintained on behalf of Madhya 
Pradesh and Maharashtra that the compensation for 
the foss of Jalsindhi dam site must be based on the bed­
fall principle. In support of this contention, reference 
was made to the Lisbon Convention of 11th August, 
1927, Article V of the Berne Convention dated 4th 
October, 1913, the Strasbourg Agreement of lOth May, 
1922 and Article 5 of Reno di lei Agreement dated 
18th June, 1949 (See Exs. MP-971, MP-873 and MP-
974). 

14.2.2 It is an accepted legal doctrine that the exis­
. tence of customary rules of internatipnal law, i.e., a 
practice accepted as law, may be inferred from s!milar 
provision in a number of treaties. Bu~ what ts the 
precise lcgal basis on which the doctrine ts based ? So 
far as the treaties cited in the last paragraph are con­
cerned, they are merely obligations entered into bilate· 
rally or multilateraily by formal consent. In other 
words, they are nothing more than contractual rules 
limited to the specific matter and binding only on the 

· Parti'es expressly signing the contract. It is true -that 
these provisions may develop into international ·taw 
by, general acceptance by other nations. lt is inaccu­
rate therefore to eon<>ider that treaties by themselves 
are ·the source of general international Jaw. (Hyde­
International Law, Vol. J, pages 10, 11-2nd Edition, 
1945). It must be emphasised that the law creating 
fact is still custom and not the treaty contract a~ such. 
The provision of treaties, even though contractual, may 
demonstrate and even generate usage. But addition~! 
evidence is normally required to prove on Lhe basts 
of any such usage the development of c?stom. To 
put it differcn\ly, the cm1clu•5icn of treat1es are but 
incident-. in the broader and lengthier process of the 

·formation of custom. (See Olmstead-Law of Inter­
nation Drainage Basin, 1967, pp. 870, 871). 

14.2.3 Speaking of international custom, Professor 
. Julius Stone:· states : 

The "international custom" which the Court 
is to apply under the· second Head (b) is 
subject to difficulties of ascertainment con­

. sidered elsewhere; and this requires the Court 
to "find" and "declare" the law. . . It is 

·to be noted tJWt treaties may have to be 
resorted to under thiS second as well as ·the 
first head. For,-quite clearly,_ even if a treaty 
does not -establish any rules expre.ssly recog-

·---nised by -the contesting- parties, -the- f-act 0t. --- . - ----------·--··~--' •-----~-~ 

~ (1950) J.C.J. Report 266(276). 

its conclusion may constitute evidence-, of an 
"international custom" evidencing a general 
practice accepted as law within ,Head -(b), 
just as may decisions of municipal courts, 
diplomatic exchanges or protests. 

(Emphasis added.) (STONE, Legal Controls 
of International Conflict 135) (1954). 

According to Fauchille : 

Lorsque plusieurs traites, conclus a diffcrente 
epoques ou a une meme epoque, entre des 
Etats civilises, reproduisent d 'idcntJques sti­
pulations Je principc que revclent ces stipu· 
latiom conformes a ]a valeur d 'une regie 
juridique . . Mais il faut se garder d' 
errer sur le caractero d'une semblable regie. 
Elle n'cst pas conventionalle; cl!e est coutu­
mJerc. (I .FAUCHI LLE, TRA TTE DE 
DROIT INTERNATIONAL PUBLIC 45-
46) (No. 52). 

Rousseau says : 

Certains traites particuliers (traites d'arbit­
rage, conventions consulaires, traites d'extra­
dition, traites, relatifs aux canaux intcrna­
tionaux) pcuvent contribuer a !'elaboration 
du droit coutumier lorsqu'i!s sont conclus 
entre un grand nombre d'Etats, et qu'ils 
contiennent des stipulations identiques. (cla­
uses-type) reflctant une conviction juridique 
commune. (ROUSSEAU, DROIT INTER­
NATIONAL PUBLIC 67) (1953). 

14.2.4 In the present cas·e, the precedents furnished 
by Madhya Pradesh and Maharashtra do not establish 
as a matter of law that the bed fall principle is the 
legally corn~ct measure of compensation for the sub­
mergence of Jahindhi dam site. In order to prove 
custom, there must be established usage regarded by 
the parties as obligatory in character. There must be 
a clear and continuous habit of doing certain actions 
and the conviction of the participants that these actions 
are both obligatory and legally right. In other words, 
only thme practices give rise to customary Jaw which 
arc accompanied by the feeling of consciousness of a 
legal duty~pinio juris vel necessitati.~. In the Asylum 
case2 the International Court of Justice relying on 
Article 38 of its Statute formulated the requirements 
l)f custom in International Law as follows :-

"The party which relics on a custom of thi-s kind 
must prove that this custom is established in 
such a mariner that it has become binding 
on the other party. The Columbian-Govern­
ment must prove that. the rule ·invoked· by 
it is in accordance with a constant and· uni­
form usage practised by the States in question 
and that ·this usage is_ the expression-- of a 
right appertaining to the ·state granting asy­
lum and a -duty incumbent on the territorial 
-State." · 

14.~.5 Even-as-suming in favour of Maharashtra ana 
-Madhya Pr-adesh that the tr-eaties (-Exs. MP-9-7-J, 973 
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and 974) prove the bed fall principle as a customary 
rule of law for European rivers, it is not possible for 
us to extend the same principle to Indian rivers like 
Narmada. fri the Asylum case (1950) I.C.J. Reports 
266 at p. 277, the International Court ruled that one 
custom cannot be deduced by analogy. 

• 

"The Court cannot therefore find that the Colum­
bian Government has proved the existence of 
such a custom. But even if it could be sup­
posed that such a custom existed between 
certain, Latin American States only, it could 
not be invoked against Peru .... " (P. 277). 

• The matter has been clearly put by Hyde3(l) as 
follows:-

"It is to observed that treaties have generally not 
purported to provide for more than the re­
quirements of the contracting parties with 
respect to the particular river concerned. Acts 
such as those of the Congress of Vienna or 
of the Berlin Conference must be regarded 
as having been designed primarily to apply 
the principles enunciated to the problems 
peculiar to special groups of rivers within 

··specified areas. Inasmuch· a.'> fluvial condi­
tions in Europe, in North America. in South 
America and in Africa arc not the same and 
differ sharply according to geographical and 
other conditions distinctive of each continent, 
the attempt still remians futile to lay down 
rules applicable all alike to all international 

' 

waterways ...... Riparian States have not 
sought to do so. . . The documents which 
have been examined reval not only the 
~trength of the considerations that have 
moulded the policy of a conventional tluvial 

.law applicable to rivers traversing particular 
areas, but also the difficulty in establishing 
that there. arc rules universally applicable 
tu what may be called the international navi-
gable rivers of every continent, and which 
llfc deemed to be incorporated in the Jaw 
of nations and hence obligatory upon all 
concerned . . . . " 
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graphicaUy diverse agreements nor furnished other 
evidence of a clear and continuous course of conduct 
with regard to the apportionment of electric power 
between various States either in India or elsewhere. 
We accordingly reject the argument of Madhya Pradesh 
and Maharashtra on this aspect of the case. 

14.3.1 It was next submitted on behalf of Madhya 
Pradesh and Maharashtra that Jalsindhi dam FRL 420 
with Navagam Dam FRL 210 would produce more 
power in the interim and final stages than a dam of 
equivalent height at Navagam with Canal Level 300 
and it was therefore imperative that there should be 
full restitution to Maharashtra and ·Madhya Pradesh 
for the power they could have produced at Jalsindhi 
according to their own project report. The argument 
was stressed that "Gujarat should not be permitted to 
build a dam above FRL 210 unless it agrees to give 
suitable guarantee for com~nsation in terms of power 
or equivalent monetary compensation to Maharashtra 
and Madhya Pradesh". (See Maharashtra Note 43 
and Madhya Pradesh Written Argument Volume 13). 

14.3.2 In our opinion, there is no warrant for the 
argument that there must be full compensation for the 
damage sustained by a co-riparian State in dealing 
with the problem of equitable apportionment of waters. 
In Kansas v. Colorado (185 U.S. 125), Kansas argued 
that Colorado was violating "the fundamental principle 
that one must use his own so as not to destroy the 
legal rights of another, (Sic utere tuo ut alienum non 
lacdas) ", but the Supreme Court pronounced the rule 
of equitable apportionment as the dominant principle 
of the law of inter-State rivers, and, in subsequent 
cases, the Supreme Court adhered to that principle 
even though prior legal rights under the law of another 
State were destroyed in the application of that principle. 

14.3.3 In another case, Nebraska v. Wyoming (325 
U.S. 589) to which Colorado was also a party, Neb-­
raska comr.laining of damage by increasing diversions 
from the North Platte River upstream in Wyoming and 
Colorado sought an equitable apportionment of the 
waters of the river and injunction restraining wrongful 
diversions. The question for decision of the Court was 
whether, as Wyoming contended, the principle of prio-

14.2.6 In the present case, there is no material rity of appropriation in force in the three states should 
adduced on behalf of Madhya Pradesh and Maharash- be applied. If it did apply, Wyoming's prior uses could 
Ira which show that the bed fall principle has been not be injured. The Supreme Court decided that in 
accepted in any of the inter-State agreements in India the circumstances of the case, an equitable apportion­
with regard to apportionment of electric power. It is ment would not result from the application of a strict 
true that the Jalsindhi Agreement dated 5th April, doctrine of priority of uses, and held that Colorado's 
1965 contains such a clause but this Agreement wa~ subsequent existing uses should be sanctioned notwith­
entercd into between Madhya Pradesh and Maharash- standing that they deprived prior users in Nebraska of 
lta during the pendency of the dispute before the the water for their established irrigation. The result of 
Khosla Committee and is not of much evidentiarY the judgement was that subsequent utilisation in Colo­
\'lllue. The agreement may be binding as a bilater<i'l rado which had adversely affected prior beneficial uses 
contract between the signatory States but cannot he in Wyoming were not disturbed. Furthermore, nothing 
accepted as any proof of international or inter-State was said about any obligation of Colorado to pay com· 
customary law. Tested in the light of principles which pcnsation for injuries to existing uses. The primary olr 
we have already enunciated, we arc unable to say that Jcttive of the Court therefore was an equitable appor· 
either Madhya Pradesh or Maharashtra has fulfilled tionment of the beneficial uses of the inter-State waters 
the burden of showing the requirement of opinio juris. and not the protection of prior uses. This was made 
.~or have they produced a sufficient number of gco- clear in the statement that "the cqu.itable share of a 
~~-~~--~~----~~------
"" -- • {I) HYDE-Intemational Law chiefly n~ interoreted and applied by United States 12(1945) 
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state ·may be determined in this litigation with such 
limitations as the equity of the situation requires and 
irrespective of the indirect effect which that determina~ 
tion may have on individual rights within the State. 
"(325 US 589, 618). The Supreme Court therefore 
held that considerations of equity allowed Colorado to 
deprive Nebraska's prior uses of water with impunity. 

14.3.4 As we have already stated, international Jaw 
imposes a general limitation upon action that one State 
may take which would cause injury in the territory 
of another State. (Societe Energie Electrique, v. Com~ 
pagnia Jmprese Electtriche Liguri, 64 Foro Italiono, I, 
103,9 Ann. Dig. 120 (Italy, Court of Cassation, 1939). 
But the international duty is not an absolute one and 
must be considered from the overall perspective of what 
constitutes an equitable utilisation. It would be seen 
that the international duty cannot be applied without 
reservation or qualification to a State whose use of 
water is consistent with the equitable utilisation of such 
water. This view is supported by Article X(l) of 
Helsinki Rules which states :-

"1. Consistent with the principle of equitable uti~ 
lisation of the waters of an international drai~ 
nage basin, a State 
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(a) must prevent any new form of water pol­
lution or any increase in the degree of 
existing water pollution in an international 
drainage basin which would cause subs­
tantial injury in the territory of a co-basin 
State, and 

(b) should take all reasonable measures to 
abate existing water pollution in an inter­
national drainage basin to such an extent 
that no substantial damage is 9aused in 
the territory of a co-basin State." 

In its comments on this Article, the International 
Law Association states :-

"Any use of water by a basin State, whether upper 
or tower, that denies an equitable sharing 
of uses by a co-basin State conflicts with the 
community of interests of all basin States in 
obtaining maximum benefit from the cotinnon 
resource. Certainly, a diversion of water that 
denies a co-basin State an equitable share· is 
in violation of international law. A use that 
causes pollution tO the extetit of depriving a 
co-basin State of an equitable share stands on 
the same basis. By parallel reasoning, a State 
that _engages in a use or uses causing poliu­
tion is not required to take measures with 
respect to such pollution that would deprive 
it of equitable utilization." 

• • • • 

an absolute one. This duty, therefore, does 
not ap[Jly to a State whose use of the waters 
is consistent with the equitable utilisation of 
the drainage basin. (see generally 2.E. Ji­
menez de Arechaga, Curso de Derecho In,ter~ 
nacional Publico 532-534 (1961)." .. •• .. 

"Pollution as that term is used in this Chapter 
may be the result of reasonab1e .and other~ 
wise lawful use of the waters of an interna­
tional basin. For example, the normal pro­
cess of irrigation for the reclamation or :trid 
or semi~arid land usually causes an increase 
in the salinity of the downstream waters. 
Modern industrial processes of a very valu­
able and useful nature may result in the dis­
charge of deleterious wastes that pollute the 
water. Frequently rivers are the most effi~ 
cient means of sewage disposal, thereby 
causing pollution of waters. Thus as pollu­
tion may be a by-product of an otherwise 
beneficial use of the waters of an internatio­
nal drainage basin, the rule of international 
law stated in this Article does not prohibit 
po11ution per se. (Of 2 Jimenez de Arechaga, 
Curso de Derecho Internacional Publico 
529-530 (1961); Fenwick, International 
Law, 363-365 (4th ed 1965)." (Quoted 
from Olmstead-Law of International Drain­
age Basin page 795). .. .. •• 

14.3.5 About the use of the sic utere tuo maxim 
in problems of apportionment of the waters of inter­
national rivers, professor Andrassy has written as fol­
lows:-

"Toutefois, 1 'interdiction de Ieser Ies ·interets d'un 
autre Etat ne peut pas etre fondee sur une 
formule aussi generale. En poursuivant ses 
propres interets legitimes, 1 'Etat se trouve 
souvent dans la situation de Ieser ; volon­
tairement, les interets d'un autre Etat. Une 
regie tres ancienne constate. "Qui jure suo 
utitur neminem laedlt". Un auteur observe 
a juste titre : "II n'y a quela lesion contraire 
aU droit qui est interdite, D'apres le droit 
international auss i, un Etat peut caUser de 
prejudice a un autre Etat a son gre, pourvti 
qu'il le fasse en exercise d'un droit propre." 
It faut done que l'interet lese soit lui-meme 
protege par le droit international. n fant 
done que l'interet lese soit lui-meme protege 
par le droit international.' 

(Nevertheless the forbidding of doing- wrOng 
or injuring the interests of another State 
cannot be justified on a formula so general. 

"The rules stated in this Article place a duty By pursuing its own legitimate interests, a 
upon a basis State, consistent with !:hat State may often find itself in the situation- of 
State's right to an equitable utilization, to doing injury voluntarily or involuntarily to 
take the specified measures respecting pol- the interests of another State. A very old 
lution of water. Thus, the international duty rule establishes "Qui jure suo utitur neminem 
stated in this Article regarding abatement or laedit". One author has rightly observed "It 
the taking of reasonable, measures is not is only the injury contrary to a lawful right 

-~c-'~ ,. __ ,.___ ""--.. 
1 Andra~sy, "L' uliti'l<ltion des eaux des bassins fluviaux intemationaux, 16 Revue-Egvrtienne de Droit International 23, 34 

(1960). He gives another example of an act which causes injury and yet is lawful; see ibid., 35-36. 



which is prohibited." According to the inter­
national law also, a State may cause injury 
to another State knowingly in exercise of 
its own kgitimate right. It is therefore neces­
sary tbat the interest injured is itscH protect­
ed by international law.) 

14.3.6 In our cpinion, the question whether a co­
riparian State is eutitkd to any compensation for sub­
mergence of a dam site and the further question as to 
the quantum of such compensation cannot therefore 
be answered in absolute terms but will depend upon 
the equities of each particubr case. 

14.3.7 Having regard to the equities of the present 
ca·se, we shall now proceed to indicate as to how the 
question of compensation to Madhya Pradesh and 
Maharashtra is !a be assessed for deprivation of elec­
tric power on account of submergence of Jalsindhi Dam 
Site. 

14.4.1 Jalsindhi and Harinphal are projects in the 
proposal stage and h.._ve undergone changes in concept 
since they were first mooted. The following statement 
will briefly indicate the changes :-

Harinphal 

(i) Proposed to Khosla (1965) FR1A65 
Committee TWL-355 

(ii) Proposed by Maharash- (1968) 
tra (Not approved by 
Madhya Pradesh) 

(iii) Master Plan (Ex-MP-312) (1972) FRL-455 
TWL-355 

Jalsindhi 

FRL-355 
TWL-210 

FRL-465 
TWL-210 

FRL-355 
TWL-210/ 

200 

(iv) Modified Harinphal 
Project 

(1975) FRL-420 FRL-355 

(v) Modified Jalsindhi 
Project 

TWL-355 TW~-210/ 
200 

(1977) FRL-420 
TWL-210 

Changes (iii) and (iv) purport to have been made 
with a- view to reduce submergence. The last change 
has apparently been made to provide suffkient storage 
(according to Madhya Pradesh and Maharashtra) for 
meeting the irrigation requirements of Gujarat upto 

-10 MAF/year. 

14.4.2 In this context, it is necessary to state that 
the power expected to be generated as per project 
'report -of J alsindhi (as revised finally with no Harin­
phal) ·vide Exhibit MR-137, is-

(a)_ In the initial stage 

(b) In the final stage 

309 MW @100% LF 

59 MW @100% LF 

· The aboVe figures Of power are based Oil an expected 
regulated flow of 3.263 MAF /year at 90 per cent 
reliability in the final stage. This regulated flow in the 
final stage is in· accordance with the proposals made 
in Master Plan ·of Madhya Pradesh, Ex MP-312. If 

·there was- no inter-State dispute and if·Madhya Pra­
. desh and- Maharashtra were free to utilise the N'u­

mada water for tbeit irrigation and power require-
·-me:nts fot their own oplimum benefit, the pow-er gene­
, tated in the ·river below Maheshwar -would be as 
_stated above. It was expected~ in the Master Plan of 
MadhYa Pradesh, that Gujarat's .requirement of water 
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for consumptive use will not exceed what could be 
obtained with a 1egulated flow of 4.443 MAP /year 
(at 75 per cent rdiability) flowing past Jalsindhi and 
the available unregulated flow below Jalsindhi. 

14.4.3. The Tribunal has decided to make allocation 
of Narmada waters for consumptive use of Gujarat to 
the extent of 9 MAF and according to agreem~nt of 
July, 1974, among the Chief Ministers, Rajasthan has 
been a\loca:ed 0.5 MAF of Narmada waters. Thus, as 
against 4.443 MAF /year anticipated as the regulated 
flow past Jalsindhi according to the Master Plan of 
Madhya Pradesh there is to be a regulated flow of 
9.5 MAF in terms of the award of the Tribunal. It is 
the case of Madhya Pradesh and Maharashtra that the 
power availability as per Jalsindhi ProJect, Exhibit 
MR~l37, should be revised so as to fit in with the 
Tribunal's allocation of water to Gujarat when esti­
mating the power loss. 

t"4.4.4 In our view such a contention is not atcept­
able. The Tribunal's award not only determines the 
allocation of water to Gujarat but also the level at 
which the water has to be diverted for use by that 
State and Rajasthan. This level viz., the FSL of the 
Navagam Canal is 300 ft. and as a consequence, the 
tail water level of any power development scheme 
upstream of Sardar Sarovar has to be at a level to 
accord with the FSL of 300 ft. for Navagam Canal. 
Thios will reduce the power potential of the J alsindhi 
Project which is designed for a tail water level of 
210 ft. Hence, wh_ile the award in respect of allocation 
of water to Gujarat increases the power potential of 
Jalsindhi from what the Project Report contemplated, 
the same award in respect of FSL of canal level will 
cause reduction in such power potential. The two 
factors have to be taken together in assessing what 
should be the equitable compensation of power to be 
made to Madhya Pradesh and Maharashtra. 

14.4.5 There is another factor which may be con­
sidered in this connection. As stated in para 14.4.1, 
the FRL of Harinphal Project which was fixed at 
455ft. in the Master Plan Ex. MP-312 was lowered to 
420 ft. with a view to reduce submergence. When 
J alsindhi and Harir:phal were later combined into one 
scheme vide Ex MR-137, the FRL was retained at 
420 ft. The Tribunal's award in respect of FRL of 
Sardar Sarovar is 455 ft. and this will cause submer­
gence of the lands which the reduction of Harinphal 
FRL from 455 to 420ft. sought to avoid. Hence, when 
assessing the prospective power loss it is reasonable tO 
assume FRL of 455 ft. at Jalsindhi. 

14.4.6 Thus the proper approach is to consider 
what would be the power that cOuld have been gene­
rated in a national Jalsindhi scheme with FRL 55, 
and tail water lev-d to suit FSL of 300ft. for Navagam 
Canal. The regulated flow- passing through such a 
scheme will be 9.5 MAF/year with adjustment for 
difference in the evaporation loss in the final stage 
·when irrigation and other consumptive ·needs are fully 
developed. Until such development takeS place, ~he 
regulated flow available for pOwer development will 
be higher. The lifting up of the tail water to suit FSL 
300 canal may not apply to such extra water which is 
not being diverted into the N avagam Canal. 
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14.4.7 The power development possible from such a 
power scheme, as described in para 14.4.6 above, is 
worked out in Annexure XIV-I to XIV-5. In this 
scheme, the water available and the power generation 
possible are worked out for three staj;!es of develop­
ment, viz., 

(a) Ist stage assumed as 10 years from the start 
of construction, when Narmadasagar (in 
addition to Tawa, Bargi, etc., already taken 
up by Madhya Pradesh) becarnes operative 
and J alsinC:hi Dam and power house (or 
Sardar Sarovar Dam with the same FRL) 
is completed. Madhya Pradesh, Maharashtra, 
Gujarat and Rajasthan would be utilising 
6 MAF, 0.25 MAF, 2.55 MAF and 0.5 
MAF re~pectively. (See Annexure XIV-4) . 

(b) 2nd Stage assumed as 30 years from the 
start of construction, by which time some 
more dams would have been added. Guiarat 
expects fuii development of irrigation to take 
place by ti-.at time. The consumptive water 
requirement of the different states at that 
time is expected to be 13.0 MAF, 0.25 MAP, 
9 MAF & 0.5 MAP by Madhya Pradesh, 
Maharashtra, Gujarat and Rajasthan res­
pectively ; and 

(c) 3rd Stage assumed as 45 years from the 
start of construction. Madhya Pradt!sh has 
assumed that construction of all the major 
dams and other projects will be completed in 
35 years and full development of irrigation 
would take about 7 years thereafter i.e. 
42 years. Considering the large number of 
projects involved, we consider that this is 
more likely to be 45 years for full develop­
ment of irrigation. 

14.4.8 The available regulated flow is considered in 
two parts viz., (a) canal component which represents 
the part of the regulated flow which will have to be 
diverted into Navagam canal, and (b) the river com­
ponent which comprises of the rest of the available 
regulated water. As already stated, the former will be 
considered to operate with a tail water level to suit 
diversion Navagam Chanal FSL 300 ft. which will 
be 308 ft. The latter or river component will be con­
sidered to operate with a tail water level suitable for 
the site conditions at J alsindhi dam site, which will be 
210 ft. 

14.4.9 The power generation possible, and the num­
ber of units of energy generated as worked out in 
Statement 14-1 are extracted below:-

Power at Energy per 
100% LF year 

Ist stage-(lO years from start) 377 MW 3305 MU 

2nd Stage-(30 years from start) 210MW 1848 MU 

3rd stage-(45 years from start) 112MW 977 MU 

It will be seen that these figures are much higher than 
those of Jalsindhi Project Report (see para 14.4.2) 
even allowing for the fact that the project is based on 
90 per cent reliability of flow while the figures as per 
the notional scheme worked out in this para are at 
75 per cent reliability. 
4 A&I/71-10 
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14.4.10 The power available from schemes in the 
river will vary from year to year depending upon the 
bydrological conditions and the extent of consumptive 
utilisation for irrigation- etc., upstream of the project. 
In the case of the notional project at Jalsindhi describ­
ed in para 14.4.6 above, this will also vary with tf~ 
extent of consumptive use downstream of the dam 
which determines the canal component. Hence, for 
purposes of compensation, it is reasonable that the 
extent of power to be restituted is fixed as a percentage 
of the power generated at Sardar Sarovar rather than 
being fixed in absolute tenns as so many MW of pow<:r 
or millions of units of energy per year. The power 
generation at Sardar Sarovar is subject to the same 
yearly variations in regard to availability of water and 
canal utilisation as the scheme at J alsindhi. Hen..::e, 
when the compen->ation is expressed as a percentage of 
the Sardar Sarovar Power, the variations due to hydro­
logical conditions and stage of consumptive utilisation 
would be properly taken care of. 

14.4.11 In Statement 14.1 and Annexures XIV-3 
to XIV -6, the power generation possible at Sardar 
Sarovar both in the canal Power House and at the river 
bed are worked out for the same three stages of deve­
lopment as in para 14.4.7. These are given below·--

Power in MW at Energy in MU 
100%LF per year 

Canol R.B. Canal R.B. 

bt stage 35+ 545 308+ 4775 

2nd stage 110+ 158 960+ 1386 

3rd stage 110 960 

It should be noticed that the power generation and 
units of energy available per year are more than 
the corresponding figures for the Jalsindhi scheme vide 
para 14.4.9 at all stages combined. The latter in turn 
are higher than those contemplated in the Project re­
port (para 14.4.2). 

14.5.1 For the purpose of compensation, we consider 
that the estimated power as per the notional scheme 
should be reckoned as the equitable measure of loss 
of benefit. To work out this estimate as a percentage 
of the corresponding power benefit from Sardar Saro­
var, the total energy units which can be oenerated dur­
ing the life time of the dam ( estimatel' as 100 years 
Erom completion of construction) is taken as the basi<>. 
Out of the 100 years, 35 years will be covered upto 
stage 3, and the remaining 65 years will be continued 
at stage 3 level. The total energy which can be gene­
rated at Sardar Sarovar and J a~indhi during the 100 
years after construction wiii be 1,61,485 MU and 
1,3~,2~~ MU, respectively. On the basis of the energy 
availability, the loss of benefit at Jalsindhi will be 84 
per cent of the power benefit from Sardar Sarovar. 
This leaves 16 per cent of the power benefit from 
Sa!dar Sarovar to Gujarat, the balance of 84 per cent 
bemg shared by Madhya Pradesh and Maharashtra 
as compensation of the loss of prospective power at 
Jalsindhi/Harinphai. 

14.6.1 The compensated power is to be shared bet­
ween Madhya Pradesh and Maharashtra. We consider 
that this ~haring should be done on the basis of the 
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I Jalsindhi agreement, clauses 3 and 4 of which arc rc~ 
produced below :-

''(3) The costs of the works at Jalsindhi will be 
shared between Madhya Pradesh and Mah:J.-

(4) 

rashtra in the ratio of a+ ~ :~where 'a' is 

~qual to the fall in the river between Harin­
phal and the point where one bank of the 
river enters Mah:1rashtra and 'b' is equal to 
~he fall in the river in the portion where it 
runs along the boundary between the two 
States. 

The net benefits from the J alsindhi Project 
(i.e. ~xcluding such credits as have to be 
afforded to the upstream projects for the 
regulated supplies received at Jalsindhi 
from those projects and including such 
credits as would be afforded by the down­
stream projects for the regulated supplies 
delivered from Jalsindhi) will be shared bet­
ween the two States in the same proportion 
as the costs." 

According to the above agreement, Madhya Pradesh 
should get 67.5 per cent of the restituted power and 
Maharashtra 32.5 per cent of the same. Calculations in 
support of these percentages arc given in Annexure 
XIV-7. 

14.6.2 Thus \}Ut of the net power produced in Sardar 
Sarovar at canal head and river hed power hollSes on 
anv day, 

Share of Madhya Pradesh will be 57 per cent 
Maharashtra's share will be 27 per cent 
Gujarat's share will be 16 per cent 

14.6.3 In the normal course, the direction would be 
that the restituted power should be made available 
at the Jalsindhi switchyard. However, it is possible 
that Madhya Pradesh and Maharashtra may choo~c 
some other more convenient point to receive their 
share of power ~upply when Jalsindhi scheme is not 
being executed. Jt is necessary that Gujarat should con­
struct and maintain a transmission line from the Sat­
dar Sarovar switchyard to a linking station, close to 
its border from which Madhya Prade~h and Maha­
rashtra may find it suitable to receive their power sup­
plies. 

14.7.1 Madhva Pradesh has claimed that the resti­
tuted power shOuld be supplicrl to it at the cost at 
which it could have been generated at Sardar Sarovar 
or its own sites whichever is cheaper (MP Written Sub­
mission XIII Para 17.7)· Maharashtra ha~ contended 
that it should be at the cost of gcneraion at Jalsindhi. 
It is not, however, possible for us to accept the con­
tention of Madhya Pradesh or Maharashtra. In the 
case of several prOjects which take a number of years 
to complete, it is the general experience that the actual 
cost of construction is much higher than th-e estimated 
cost due to various reasons such as increase in prices, 
unforeseen difficulties etc. Hence, it is not proper to 
fix the price of the power and cncrg3; on the b~sis of 
the estimated cost of power gcn~rat1on accordmg to 
the project report as claimed by Madhya Pradesh and 
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Maharashtra. It is proper and more realistic to fix the 
price from the cost of power generation at Sardar 
Sarovar on the basis of actuals. With a view to ascer­
tain whether there is likely to be large variation in the 
unit cost of power between Jalsindhi and Sardar Saro­
var power complex, a sturly of comparative costs based 
on the updated estimates submitted by th~ party St~tes 
has been made in Statement 14.3. It w11l be notJced 
therefrom that the unit costs arc more or less equal, 
Sardar Sarovar power being cheaper after allowing for 
amonisation of the capital cost of the River bed Power 
House which may become defunct after stage 3 due to 
lack o£ water. 1t may be stated in this connection that 
Madhya Pradesh and Maharashtra have expressed their 
unwillini!DCSS to participate in the capital cost of Sardar 
Sarovar ~power complex. However, these States would 
have to make substantial financial investments for get­
ting a similar qu::~ntum of power from Jalsindhi. In our 
opinion, the objections of Madhya Pradesh and Maha­
rashtra to participating in the capital cost in Navagam 
power complex are not acceptable. We consider 1t 
reasonable that Madhya Pradesh and Maharashtra 
should contribute their share to the capital cost of 
Sardar Sarovar power complex in proportion to their 
entitlement of power and -energy. We should add that 
the Khosla Committee adopted a similar method. 

14.8.1 Sardar Sarovar is a multjpurpose project 
with irrigation and power generation as its main ob­
jective. This capital cost has to be allocated suitably 
between the above benefits derived from it, in order 
to arrive at the capital cost chargeable to power gene­
ration. Following "the use of facilities" ~ethod for 
such allocation, the eapital cost of common facilities 
viz., "Dam and appurtenant works" (Unit I of the 
Sardar Sarovar Project) should be charged to Irrigation 
and Power in the following proportion (See Chapter 
XVII):-

Irrigation 

Power 

43.9% of total cost 

56.1% of total cost 

14.9.1 We accordingly give the following direc­
tions :-

1. The power generated in the River Bed and 
Canal Pl1Wer House at Sardar Sarovar will 
be integrated in a common switchyard. 

2. Madhya Pradesh and Maharashtra will be 
entitled to get 57 per cent and 27 per cent 
respectively of the power available at bus 
bar in the switchyard after allowing for sta­
tion auxiliaries. 

3. The above entitlement applies both to avail~ 
ability of machine capacity for peak loads 
and to the total energy produced in any day. 

4. The entitlement of power and energy for any 
day can be utilised fully or partly by the 
concerned States or sold to another partici­
pating State under mutual agreement. It can­
not, however, be carried forward except 
under a separate agreement or working ar· 
rangement en~red into among the affected 
parties. 

5. Gujarat will construct and maintain the 
transmission lines n,eeded to supply the 
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allotted quantum of power to Madhya Pra­
desh and Maharashtra upto Gujarat State 
border, along an alignment as agreed to bet­
ween the parties. If there is no agreement 
regarding the alignment it will be as decided 
by the Narmada Con,trol Authority. The 
transmission lines beyond Gujarat State bor­
der shall be constructed and maintained by 
Madhya Pradesh and Maharashtra in their 
respective States. 

6. The power houses and appurtenant worKs 
including the machinery and all instaUations 
as wen as the transmission lines in Gujarat 
State will be constructed. maintained and 
operated by Gujarat State or an authority 
nominated by the State. 

7. The authority in control of the power House~ 
shall follow the directions of the Narmada 
Control Authority in so far as use of water 
is concerned. 

8. The scheme of operation of the Power Houses 
inducting the Power and the load required 
by the party States during different parts of 
the day shall be settled between the States 
at least one week before the Commencement 
of every month and shall not be altered dur­
ing the month exCept under agreement among 
the StateS or under emergencies. 

9. The capital cost of the power portion of 
Sardar Sarovar complex :.hall comprise of 
the following :-

(a) 

(b) 

(c) 

Full cost of Unit-III electrical works 
and civil works pertaining thereto upto 
:c~nd including the switchyard. 

FnU cost of transmission lines in Gujarat 
State constructed for supplying power 
to Madhya Pradesh and Maharashtra. 

56.1 per cent of the net cost of common 
facilities such as Dam and appurtenant 
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works (i.e. items included in Unit-! of 
the estimate for Sardar Sarovar Project) 
after allowing for credits, if any. 

(d) 56.1 per cent of the credit given to 
Madhva Pradesh for the downstream 
benefits derived from Narmadasagar 
Dam. 

' 10. Madhya Pradesh and Maharashtra shall res-
pectively pay to Gujarat 57 per cent and 
27 per cent of the capital cost of the power 
portion of the Sardar Sarovar comple...: 
worked out vide item 9 above. This amount 
shall be paid in annual instalments until the 
capital works arc completed. Each instal­
ment will be worked out em the basis of the 
budgeced figures of the concerned works at 
the commencement of each financial year 
and shall be set off and adjusted against 
actual figures at the end of the financial year. 

11. In addition to the payments vide item 10 
above, Madhya Pradesh and Maharashtra 
shall also pay to Gujarat 57 per cent and 27 
per cent respective"ly of the operation and 
maintenance costs of the Sardar Sarovar 
power complex each year. These payments 
are also to be based on budgeted figures at 
the commencement of each financial year and 
are to be adjusted against actual cost at the 
end of the year. 

12. Notwithstanding the directions, contained 
hereinabove, the party States may, by mutual 
agreement, alter, amend or modify any of 
the directians in respect of sharing of power 
and payment for it. 

14.10.1 We have consulted our Assessors Dr. M. R 
Chopra, Shri Balwant Singh Nag and Shri C. S. Pad­
manabha Aiyar with regard to the subject matter of 
this chap~er. They all advise us that they agree with 
the conclusion renched in paragraphs 14.6.2, 14.8.1 
and 14.9.1 and the reasoning given by us in the pre­
vious paragraphs for reaching that conclusion. 



I 
I 
I 
I 

\ 

STATEMtNT 14.1 

COMPARISON OF POWER AND ENERGY PRODUCED AT DIFFERENT STAGES 1N THE NATIONAL JALSINDHI AND 
SARDAR SAROVAR POWER COMPLEX 

Stage of Period in Alternative I (High Jalsindhi) FRL/455 Alternative II (High Sardar Sarovar) FRL-455' 
Development years 

Canal Component River component CHPH Av. TWL-307' RBPH Av. TWL-85' 

Av. TWL-308' Av. TWL-210' Total Total 

Power Energy Power Energy Po.ec Energy Power Energy Power Energy Power Eneegy 
MW MU MW MU MW MU MW MU MW MU MW MU 
------· ,,, 10 34.60 303 342.69 3002 377.29 3305 35.2 308 545.07 4775 580.27 5083 

2nd 30 107.76 944 103.16 904 210.42 1848 109.64 960 158.17 1386 267.81 2346 

3rd '' 107.76 944 3.78 33 111.54 977 109.64 960 Nil Nil 109.64 960 

end of 110 107.76 944 3. 78 33 111.54 977 109.64 960 Nil Nil 109,64 960 
110 years 

Total Energy generated for a period of 100 years at : 

(a) Jalsindhi 

Total Energy generated between 1st and 2nd Stage (20 years) \ 

3305+1848 
----,---x c::51530 MU 

2 

Total Energy generated between 2nd & 3ra stage (15 years) 

1848+977 
x 15=21188 MU 

2 

Totai energy generated between 3rd and upto 110 years (65 years) 

977 x 65=63505 MU 
:. Grand total for a total period of 100 years=51530+21188+ 

63505-1,36,223 MU 

(b) Sardar Sarovar Complex : 

Total energy generated between lst and 2nd stage (20 years) 

5083+2346 
x20=74290 MU 

2 

Total energy generated between 2nd & 3rd Stage (15 years) 

2346+960 
----,,---x 15=24795 MU 

2 

Total energy generated between 3rd and upto 110 years (63 
years) 

960 x 65""62400 MU 
;, Grand total for a total period of 100 years=74290+24795+ 

62400=1,61,485 MU 
------·-------------
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STAT!MEh'T 14.2 

PROPOSED DISTRmtiTION .OF POWER BENEFITS OF SARDAR SAROVAR BET\VEEN 3 STATES-MADHYA 
PRADESH, MAHARAS HTRA AND GUJARAT 

Total energy generated for a period of 100 years at Jalsindhi . 

Total energy generated for a period of lOO years at Sardar Sarovar Power Complex 

Thus total energy at Jalsindhi works out to 84.36% say 84% of corresponding figures at Sardar Sarovar Power 
Complex . 

Proposed Distribution of Powe_r benefits. 

,. 136i23 MU 

= 1,61,485 MU 

(i) Madhya Pradesh's share at 67 .5M from Jalsindhi (1,36,223 MU) works out to 91,951 MU i.e. say 56.94% say 57% of Sardar 
Sarovar Power Complex . 

(ii) Maharashtra's share at 32.-'% from Jalsindhi (I ,36,223 MU) works out to 44,272 MU i.e. 27.41 %say 27% ofSardaf Sarovar 
Power Complex. 

(iii) Gujarat's sh.are 1,61,485-1,36,223=. 25262 MU i.e. 15.64% say 16% of Sardar Sarovar Power Complex. 

(See annexure XIV-7for sharing between Maharashtra and MadhyaPradesh). 



ANNI!xtJRR XIV. 1 

REGULATED FLOW PAST JALSINDID AT DIFFERENT !STAGES AND THE CANAL AND RIVER COMPONENTS 

A. After10 yearsfromcommencementofconstruction 

l. Yield of catchment·at 75% dependability (Page 44 of MR-137) 

2. Utilisation by M.P. 

(i) Actual use 

.(ii) Regeneration 

Net use . 

3. Utilisation by Maharashtra 

(i) Actual use 

(ii) Regeneration 

Net use . 

6MAF 

0. 7 MAF 

0.25 MAF 

0.02 MAF 

4. Evaporation loss from R.e!ervoirs(Statementattached) 

Water flowing pa~t Jalsindhi+ 26.84-(5.3+0.23"+ I .95) 

canal Component . 

River Componer.t . 

B. After30yea~~fromcommencement of construction 

Wat-.:, use for Gujarat and Rajasthan 

.A.vailable from Madhya "Pradesh's share 18.25-13 .00 5. 25 les~ 10% re1eneration. 

Add adjustment for evaporation losses 

Water flowing past Jalsindhi=9.5+4. 73+0.18 

Note 

Inflow between Jalsindhi & Sardar Sarovar is considered not utilisable as it come, in flashes. 

Canal component 

River component 

C. After 45 years from commencement of construction : 

Water flowing into Navagam Canal 

Evaporation loss at Sardar Sarovar 

Evaporation Joss at High Jalsindhi 

Evaporation loss at low Sardar Sarovar 

i.e. loss at High Jalsindhi & low Sardar Soarvar 

Difference in Evaporation loss will pan down into river L•. 0.5-l'.l.-4.2 

Evaporation loss in low Sardar Sarovn lake 

i.e. water flowing past Jahindhi 

Canal Component 

River Component 

72 

MAF 

26.!!4 

5. 3 

0.23 

1.95 

19.36 

3.05 

16.31 

9.5 

4. 73 

•0.18 

... 14.41 

9. 50 

4.91 

9.5 

0. 5 

0.32 

0.10 

0.42 

0.08 

0.10 

9.68 

9 ·' 
0.18 

,, 

' 
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ANNI!XURE XIV= 1 (Contd,) 

Statement of Evaporation Loss (For Stage I Only) 

The evaporation loss from the reservoir' of major project~ which are expected to be completod : 

Name of Project 

Narmadasagar 

Tawa 

Barna 

Bargi 

Kolar 

• Sukta 

Total 

2. Evaporation loss from medium, micro minor and pumping acheme~ 

3. (a) Evaporation loss frQm Jalsin.dhi 

(b) Total evaporation loss upto and at Jalsindhi 

4. (a) Evaporation loss from Sardar Sarovar 

(b) Evaporation los~ upto and at Sardar Saro;&r 

-15% of use 

•15/lOOx 1.25 

-0.1875 

, •0.19 MAF 

,..Q,32,MAF 

-1.44+0.19+0.32•.1.95 MAF 

-=0.5 MAF 

-1.44+0.19+ 
0.5-2.13 MAF 

Evaporation 
MAF 

0. 88 

0.22 

0.06 

0.25 

0.02 

0.01 

1.44 

J 
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ANNBXURE XIV-2 

TAIL WATER LEVELS OF JALSINDHI, MDDL AND AVERAGE HEAD FOR POWER GENERATION OF THE CANAL 
AND RIVER COMPONENTS 

1. Tail Water Levels 

FSL ofthecanal at Sardar Sarovar 

Loss of Head at head regulator at the canal 

Loss of head in the Tunnel and ponds portions 

Minimum Water level just upsteam of Sardar Sarovar 

=300' 

= 2' (assumed! 

= 5' (assumed) 

:..300+2+5+307 ft. 

Assuming 20,000 Ac. Ft. required for peaking as in the case of Sardar Sarovar 'Ponds. 

GapaCity at Sardar Sarovar at 307ft. =I .68 MAF 

Capacity at Jalsindhi at 307ft 

Difference in capacities 

(i.e. capaCity in the lake) 

Adding peaking capacity of 0. 02 MAF at the lake, 

Total capaCity at lake required 

At 309' capacity at Sardar Sarovar 

At 309' capacity at Jalsindhi 

Capacity in lake at 309' 

. ·. max. Lake Level 

Average lake level 

=0.19 MAP 

.,(1.6g_:_0.19) MAF 

.. 1,49 MAF 

=1.49+0.02=1.51 MAF 

-1.73 MAF 

... 0.21 MAF 

1. 73-0.21 = 1. 52 MAF 

.. 309' 

307x 309ft. 

2 

i.e. 308 ft. 

Neglecting slope loss from Jalsindhi to Sardar Sarovar, A.v. TWL of Jalsindhi=308 ft. 

Inllow of 0.24 MAF between Jalsindhi & Sardar Sarovar is not considered as utilisable as no storage is provided to stQre these flash 
flows. 

Capacity of Jalsindhi is approximate (See MR-137) 

2. MDDL 

FRL at Jal~indhi 

Silt storage . 

Gross storage at 455' 

Live storage 

=455 feet. 

...0.9 MAF (a~,umod) 

... 2.915 MAF 
(as read from graph of MR-137) 

=2.915-0.9= 
.,2.015 MAP 

Tltis Jive storage is available at 339' after allowing for silt in livo storage and tlterefore can be adopted as MDDL. However. from turbine 
characteristics the MDDL would be different as below : 

Maximum Head=455-307-= 148ft. 

. 2 
Des1gn head= -3- x 148 ... 98.6' 

Minimum head =0.5 x 98.6=49.3 say 49' 

MDDL is 309+49 .. 358 which is adopted. 
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J. Average Heads : 

_ f0t J(!lsindhi) 

(i) Canal compor.ent (for nverage TWL of 308'_J 

2 
"" 3 (455-358) +3~8-30S 

2 
~-3- x97+50 

"" 115ft. 

(ii) River Component (Averng<.: TWL of 210ft.) 

2 

4 A&I/78-ll 

- - (455-358) + 358-210 
3 

2 
= -x97+148 

3 

""' 213 ft. 
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A~~;x:uru XIY·3 

POWER GENERATED AT DIFFERENT STAGES IN THE NATIONAL JAIBINDHI PROJECT AND THE ENERGY 
PROI)UCED . .--. ·-. 

A. After tO years from commencement of construction 

(i) Power generation at Jalsindhi for a draft of 3.05 MAF 

i.e. canal component at 100% LF. 

3.05x138lxll5 

14 

= 34.60 MW 

303 MU per year 

(ii) Power generation at Jalsindhi for a draft of 16.31 MAF(19. 36-3. 06) 

i.e. river component at 100% LF. 

16.31x1381x213 

14 

"" 342.69 MW 
3002 MU per year 

B. After 30 years from commencement of construction 

(i) Power generation at Jalsindhi for a draft of 9.5 MAF 

i.e. canal component at 100% LF. 

9.5x1381+115 ---1-.---

"" 107.76 MW 
= 944 MU per year 

(ii) Power generation at Jalsindhi for a draft of (14.41-9..~) MAF 

i.e. 4.91 MAF i.e. river component at 100% LF 

4.91 x l381 x213 
--14--

103.16 MW 

904 MU per yea1 

C. After 45 years from commencement of construction 

(i) Power generation at Jalsindhi for a draft of 9. 5 MAP 

i.e. canal component at 100% LF. 

9.5x138lxll5 --1·--
107.76 MW 

= 944 MU per year 

(ii) Power generation at Jalsindhi for a draft of {9. 68-9 5) MAF 

i.e. 0.18 MAP i.e. river component at 100% LP. 

0.18xl381x213 
14 

, 3.78 MW 

'"' 33 MU per year 

76 



• 

•, 

ANNEXURE XIV -4 

JfEdtiLATEiYFIO\V·' PASf sAROAisko\i,u~:AND UT.i.USAnON Or cANAL1-ffiAD· PbWER HOirSttAN'i)'RiVilt 
BED"·pQWER· H"OU51f -i.T DiFFERENt STAGES 

A. After 10 years from commcncemeut of comtruction 

l. Yield of the catchment o{ 7{% dependability 

2. Dra11.n into Navagam Canal 

(i) for Gujarat 

Total CCA 54.05 Iakh acres 

vide E:~: G-630 and G-630-A/l 

CCA served-

vide Ex G-177 Vol IV P. 447 

· 9x15.33 Water uses 
54

_
04 

=:2.553 

(ii) For Rajasthan 

Total 

3. Utilisation by Madhya Pradesh 

Actual use 

R 
. 6x2.13 

egenerat.on ----ra:25-

Ntlt use 

4. Utilisation by Maharashtra 

Actual use 

Regeneration 

Net use 

5. Evaporation loss from Reservoirs 

15.33 lakh acres 

6.o'MAF 

0.7 MAF 

0.25':MAF 

0.02 MAF 

6, Water let down into the river:27 .01-(3.05+5.30+0.23 +2 13) 

B. After 30 Years from otart of construction 

l. Utilizable quantity at 75% dependability 

1. Utilisation by Madhya Pradesh (by Linear Interpolation) 

3. Available from Madhya Pradesh'$ share 

18.25-13.00 

Less 10% regeneration 

4. Water taken into Navagam canal 

5. Water let down into the river 

C. After 45 years from commencement of construction. 

I. Drawn into Navagam canal 

2. Let down into the river 

27.01 

2.55 

o:s 

3.05 

5.30 

0.23 

2.13 

16.30 

28.0 

13.0 

4. 73 

9.5 

4.73 

9.5 

nil 



ANNEXURE XIV-S 

TAIL \VATER LEVEL.S OF_SARDAR SAROVAR CHPH AI~'O RRPH, MDDL. AND AVERAGE OJ>ERATh"G HF..ADS IN 
· ' · '· THE TIVO POWER HOUSES AT SA:RDJ\R SAROVAR AT DIFFERE!'I."f STAGES,.... . ' ' .. 

A. Tall Water Levels : 

FSL of the canal 

MinimumTWL 

'Maximum Pond Le\·cl for peaking 

Av. TWL considered as the average pond level 

B. l\tDDL 

FRL at Smiar Sarovar 

MaximumTWL 

MinimumTWL 

Head M~ximum (h.max.)c:FRL-Min. nvL 

DeSign head (h. des.) "" 
h.max. 

3/2 

Head Minimum (h. min) ... 

O.Sx h. design 

i.e. MDDL cMax. TWL+h.min. 

C. Anrage Opcmtlng Head : 

(i) CHPH 

(ii) RBPH 

2 
c --{4SS-363)+363-307 

3 

-= ll7.3'sayl17feet 

2 
-= --{4SS-363)+363-8S 

3 

"" 339. 3' s~y 339 feet. 

78 

"' 300' 

= 302' (assumed 2' held lo~, at head regulator) 

-= 312' (JOl+IOcJil) 

312+302 - 2 

= 307' 

- 4S5' 

"" '312' 

= 302' 

= 4SS-J02 

., ISJ feet 

' ,.. ISJx) 

.. 102' 

aO.Sxl02 

.. Sl' 

., 312+Sl 

363' . 

. ,.:. 

; 

• 

·' 

.-• 
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A.'lNl!XtJR!i XIV= 6 

POWER GENI:!i~TEp}\T_~WF:E,R:It~. Sif\GES·Al~ ~AR,DAR SAROVAR f'.OJVER-C_OMPL_EX M'ffi THE 
· · · . ENERGr J.':RODUCED_ , _ . 

A .. _After. I? years .from co~mencement of j::oru;tru~tion. 

(il P.>w~r generation at Sardar Sarovar CHPH at 100% LF. 

3.05x138lxl\7 
-~-~.-. ~-. 

35.2 MW 

3os:Mu;rei··year 

(ii) Power generation at Sardar Sarovar RBPH at 100%LF. 

=111 30xl38lx339 
--~---\4 

=545.07 MW 

=4775 MU per year 

B'. After 30 ye:us from commencement of consfruction. 

(i) Power ge_neration ·at Sardar Sarovar CHPH for a draft 01 9. 5 MAF at 100% LF. 

=9.5x138lx117 
-----i4 

=109.64 MW 

= 960 MV p~r year 

=4.73x138lx339 --,,--
=158.17 MW 

= 1386 MU per year 

c. Arter 45 years from commencement of construction, 

(i) p,)wer generation at Sardar SarOvilr CHPH for a draft of 9.5 MAF at 100% LF. 

=9.5x138lxll7 
--~,---

=109.64 MW 

= 960 MU per year 

(ii) Po\1-'ef generation at RBPH 
NIL 

. ·-· 
. ~ .· 
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In the a.grO¢tnMt betwoon the GJvernment of Madhya Pradesh and Mab.ari:S'hlfit"OW'ihC OOnStiUCtiO'b-.,OfJklsfrt'dh.~' PtOJii::l dtUSes·•· 
three and four read as under :-

"Tne cJsts of the wJrk~ at Jalsindhi wl!l be sh1red between MadhYa Pradesh and Maharashtra in thlnatio'cif.'a+b/2'-: b.T2 where 
'a' is CqLnl to the fall in the river between Harinphal and the point where one bank oftheriverenters MifiiraSiffi~a ana 'b' inqual 
to the fall in the river in the pJrtion where it runs along the bound1ry between the two States." 

"The net benefits from the Jalsindhi Project (i.e. exluding such credits as have to be afforded to the upstreatns-·projects for the 
regulated sup()lies received at Jalsindhi from those proJe'cts and including such credits as wOuld be afforded -by dOwnstream project 
for the regulated supplies delivered from Jalsindhi) will be shared bel'Wetrf-tJie·tWi.YStiles·in-ttLC salne'[)roportion·as·the cosls:•• 

From the wording of the Clause three, it a{fj)ears that the bed level of the river at Harinphal and the bed Je've!S-aHhe- cOJTifueilcement 
<Uld end of the common boundary are the guiding criteria for sharing of po\\<-er and it does not depend on the full re3ervoir level or the 
tail water level. 

In the parameters agreed to by the States, the level at the commencement of the common border is 279-.0i a'nd 'at the end of the 
common border is 183.78. In the Harinphal Project, the bed level of the river is indicated as 330.A Therefore, the fall in Madkya ·Pradesh 
territory alone is 330---279.0l;;oS0.99 which corresponds to 'a' of the agreement. Th'e r.jlin the commonportion is 2ifoi-tsr-7S:, 
9~ .23 which corrc:5ponds to 'b• of the AgreemenC'- 'ilienrore;"tht-"sluife~otMi'dhYil 'Ptidish'tO' thi'·Sn£re·o·rthe-M:iUiaiShb'ii·H'~51f'99+ 

. 95 ·23 : 95 ·23 i.e. 98.6 : 47.62. In other words, Madhya Pradesh gets 67.5% and Maharashtra gets 32.5?o oOiiC'pOWe"f produced 
2 2 

at Jalsindhi. 

......... 
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ST-A.TEM!NT 1-4.3 

' 
CQ¥P.AR]S_()~:QF.J3QST_.QF !~1\'!S~.g-~~.IQ~:JN-lA~¥*Jll!hM~~;:§M!!>~~9Y,AR 

I. Capital cost per KW of in!tallcd capaeity 

Tpt~~ C<!P~!aJ_~9.st E!!.I!!"BC:.l!:J?IE _!._o ,Pp,~_r 

Installed capacity 

Cost per KW installed 

II. Co\lt of energy (KWH) at different stages 

~~~!9d~i 

~:.!~_3. 7 ff.'l;~~~ 
7 x:SO MW 

'7_5§0.~W 

-~~1~§_6 

(a) Between 10th & 30th years i.e. from commissioning to end of 20 years tile reafter 

(b) Between 30th & 45th years i.e.from 20 to 35 years from commissioning 

(c) After 45 years i.e. 35 years after commissioning 

~~;~~.':~ 

Rs~ 7J~, 7,:t_qor,cs 

5 X 75 MW:~-?_~:)~p J4-'fl 
. _ ":~Jl~~ MW 

,)\o,JM)O 

9.1 P 8.3P 

26.5P 13 P 

29.3 p 18.2 p 

Norns: 1. Capital cost of Jalsindhi is as given in the updated project,report:Ex:M,R!;l~3,7,~,iv:::-Yol._I) 

Installed capacity for Jalsindi is as per EX MR-137 (page iv-Yol.?) 

3. The energy generated at commencement an~ at fi!lal stag~_itre,_!s:_giye!)jp. Ex_MR-137 vide ~ge_iv-X.o!. ~- The energy 
generated at 30 years from start (Stage II) ts proJected for the figures gJVen m Annexure 1~2,-Vc-1. li-E'x MR-137. 

4. Capital cost of Sardar Sarovar FRL 455 is derived from the updated estimate for Sardar Sarovar-:F.RL 530 NiCe£x G-1087 
on the following basis- . 

(a) Cost of dam and appurtenant works excluding land is worke_d.put llfQPO.~!!£!!!!:kto the square c-f-the .Ileight of the dam 
upto MWL from the foundation level assumed asS ft. 

(b) Cost of land is worked out proportional to the area submerged upto MWL. 

(c) Cost of electrical installations including connected civil works is worked out proportional to installed generator capacitv. . . .,.__ .. . 
(d) Capital cost in Stages II and OJ, takes into account the reduction afforded by amortisation of the cost of tile River Bed 

Power House on the basis of the provision for amortj~Vc:n i.n.tr~ cost-structure of.the.ener~y. 

5. The saleable energy is estimated as 95% of the energy generated in ·bc.th Jalsir.dl1i ar,d Sardar Sarovar. 

6. The a.·mual CJ~t of generation for different periods is estimated as -10-% of.the.capital cost.at·the.commenccment,of.the stage, 

7. The unit cost of energy for Jalsindhi for different periods is worked out by dividing the annual cost vide,para 6 above by the 
average annual number of saleable units in that period. 

8. The unit cost of energy for Sardar Sarovar is also worked out as in 7 above but in die period upto commencement of Stage 
HI, ari clement ,to re:present1the .am~rti~ti_on:~f~h,~S1-P..i4<1,£!JS! :QfJt~VEr .!1~. ~,c }v~;~~,u~~ .i~ l!l.~o,,¥-.~!tcJi· 
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A~"'o:XURf. XIV-B 

cOST OF ENE-RGViK-WH-ATSARDAR SAROVAR. Pb\VER COMPLEX AT DIFFERENT-STAGES 

I. Capital Cost 

I. Civil Works itt Uhifl-(Dam and appurtenant vtcrks-allccable to power). 

Totaf cost of Ullit T dam and appurtenant works of Sardar Sarovar Dam-FRL=530 as per up-dated e~timntc of Gujarat­
G-1087;,;262.52 croreS. 

Assuming that the J.itict value included in the ab:we is proportional to the area, and that !he cost of other items is f)roJX,Jrtional to 
the square of the height of dam above deepest foundation le,•el, 

Total cost of Unit 1-Dam and appurtenant works for Sardar Sarovar Dam with FRL 455 has been worked Ot1t.a~ 163.44 crcres _. 
as per details below : - . · 

(i) Cost of the dam at 460' (excluding B land) 

=Cost of the dam 540' (excluding Bland) 

[
Height of dam above foundation at 460' 

x Height of dam above foundation at 540' r 
['"]' =202.68x 535 

=Rs. 146.60 crores 

(ii)·CostofB land (/r 460' 

Submergence@ 460 
___ . =Cost ofB land@ SJO ~Submergence @530-

92492 
=59.84x ill~7s 

=Rs.l6 84crores 

Total cost of the Dam at FRL 455' 
=146.6x16."s4 

.=Rs.l63.44_crores. 

As worked out in .the chapter on allocation of cost of Sardar Sarovar Dam be(ween irrigation and power, t11e cost allocable to p0\1 er 
is 56.1% of Unit I Cost. This works toRs. 91.69 crores(a) 

- - ·-,_·. 

2 .. Civil Works and Electrical works of Sardar Sarovar power complex . - ~ 

It is assumed-'that the cost of civii lind electrical \Vorks· (under Unit III power) in the canal and RBP Houses of Sardar Sarovar Dam 
will vary proportionately to the total installed capacity in the respective power houses. 

As per 0= 1087, the Canal Power House will have 9 machines of 75 MW each. 

With 455 FRL and 9 MAF aHocation to Gujarat, the ma:-;:imum pJw~r dcvelot)Cd in canal power house is about 110 MW at 100% 
LF., allowing LF between 30 and 40% and I spare machine, a ))rovision of 5 units of 75 MW e:~ch will be adeqtmte. 

Civil works of Canal Power House 

Electrical works 

Miscellaneous 

:R2 

Cost for 9M/c of 75 
MW each as per G-10R7 

Rs. crores 

23.19 

78.24 

20.4! 

121.84 

Pror. cost for 5 M/c 
of 75 MW each for 
the purpose of tl1is 

study 

Rs. CfOP~S 

12.88 

43.46 

I !.34 

67.68 (b) 

l 
1 
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With regard to the RBPH, the maximum power generated will be about 545 MW. This will vanish to 0 in 35 years (i.e. 45 years 
from start)_ and so the station will have to run as i;l. base load station in the early stageS and later· wcirk a's a j;ci.king· st!ltioD.. ASsuming 
that, provision is made for machine capacity to run the station at about 90% LF at commenceffie.rit, We require 5 'rruiChimiS of 150 MW, 
including one sp.ue machine. As in the case of the canal power house the pro rata cost is worked out below:_:_ · 

G-1087 10 Mfc of Prop. cost. for 5 M/c 
150 MW each of 150 MW each 

• ---
Rs. crores Rs. crores 

PH Civil works 30.32 

Electrical works ' 109.52 

Miscellaneous .. 45.32 

NOT!!: 

185.16 92.58 (c) 

:In the case of the Canil ·PH, since the load develops progressively with irrigatiOn, it is· quite likely that the ·number of 
m1chines are gradually increased from a minimum of say 2 in the beginning. For the purpose of this note, tht saving in interest ·and 
op!rating ch:uges etc., on account of this progressive increase in capital, has been ignOred and the total cost is taken into 
account from the very commencement. 

The river bed pJwer house will have no water for its operation when irrigation fully deVelops in the varic>us States, Le. in 
45 years from start of constmction. It is, therefore, proposed that an amount to cover the amortisation of the capital cost of this 
p:->wer house including civil and Electrical works be added to the unit cost of power developed in the Sardar Sarovar power 
Complex during that p~riod. The actual increase in price p~r unit of energy to cover the amOrtisation mentioned bere is worked 
out later in this annexure. 

3. Transmission line from Sardar Sarovar Power Complex to Gujarat State border. 

It is ~ssumed that the capital cost of this may be Rs. 2 crores--(d) 

4. It may, perhaps, be necessary to make some payment to Madhya Pradesh for regulated releases from Narmadasagar. As worked 
out in the Chapter on credit to Narmadasagar for regulated releases, a sum of Rs. 4. 77 (e) crores is assumed as necessary fof tliis purpose. 

5. Total capital cost ofSardar Sarovar Power Complex will therefore, work out to :-

(a) 91 . 69 crores 

(b) 67.68 " 

(c) 92.58 , 

(d) 2.00 

(e) 4.77 or a total of Rs. 258.72 crores. 

. -····•; ... -

6. For working out the increase in the price of energy to cover amortisation of cost of River Bed Po~r .Ho_use, the· tcitil iiost has 
c. d: ;dod by the total energy sold till the PH becomes defunct. Since CHPH and RBPH are to be linked ·to"gethet, tlie tOtal energy 

~- ~ . ,_ 
considered for this purpose will be the saleable energy from th_e two ,po_wer houses from the 1Oth year from start to the 45th year from 

start. 

Energy/year at 10 years from start 

Energy/year at 30 years from start 

Average 
Energy/year 45 years from start 

Average for 30------45 years 

Total from JO to 30 years 

Total from 30 to 45 years 

Total for 10 to 45 years""74280+24795;9907 5 MU 
Assuming saleable energy as 95% of the above, 

Total saleable energy-94121 M ; 

Total amount to be amortised"" 92.58 crores 
92.58x10'x10! 

· Add!. Cost per unit= . 
· · 94121 x 106 pa1se 

=0.984 paise. 

4 A&I/78-12 

Canal Head PH 

308 MU 
960MU 

RBPH 

4775 MU 
1386 MU 

634 MU 3080.5 MU 

960MU . Nil 

960 MU 693 MU 

634x20 +(3080x20) 
"" 74280 MU 

960x15 +(693x.l5)-
24795 MU 

·' .. 
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7. In view of the amortisation there will be a progressive decrease in capital cost. Such decrease will be taken into account every 
time the unit price of energy is fixeu. Though such fixation may be done at say fi.ve~yearly intervals or near about, it is assumed in this 
annen1re that price refixation is made only at the commencement of Stage I, commencement of State II and commencement of Stage Ill 

Capital cost at commencement of Stage 1 (10 years from start) 

Capital cost at commencement of State II (30 years from start) 

Capital cost at commencemen~ ...,fStage UI (45 years from start) 

=Rs.258. 72 crores (h.) 

=258. 72 crores-

95 
Rs. 100 x74280 x 0.984xJ04 

=Rs. 258.72-69.44crores. 

= Rs, 189.28 crores (i) 

=Rs. 258.12-92.53 

= Rs. 166.14 crores (j) 

·s. The uuit cost of energy (apart from the amortisation ~harge) will be the annual expenditure di~ided by the number of saleable 
units in the year. 

The annual expenditure will include interest, depreciation, maintenance and operation charges and insurance. All these together 
can roughly be taken as 10% of capital cost. On this basis, the unit cost of energy (per KWH) during the different stages in Sardar Sarovar 
Power Complex works out as below :-

Capital cost at commencement 

Annual cost 

Average annual ~aleable energy 

Cost per unit 

Add amortisation charge 

Between 10 and 30 Years From Start 

= Rs. 258.72 crores 

Total: 

=10% of Rs. 258.72 crores 
= Rs. 25.87 crores 

95 
~- (634+3080.5) x 106 units 

100 
=3528.775 x 10" units 

25.87xlO"x10' 
~ 

3528.775x 10~ 
=7.331 paise 

=0.984 paise per unit 
= 8. 315 paise per unit or 8. 3 paise. 

Between 30 And 45 Years From Start 

capital cost at commencement of the ~tage 

Annual cost 10% 

=189.28 crores 

=:d8.93 crores 

Average annual saleable cnorgy 

Cost per unit 

Add amortisation charge 

95 
=---(960+693) 

100 
""'1570.35 MU 

18.93 X 107 X 102 Paise 

1570.35 x to• 
= 12.055 paise 

:cO. 984 paise per unit 
Total = 13.032 paise per unit or say 13 paise per unit 

Capital cost at commencement of the stage 

Annual cost 

Average saleable energy per year 

Cost per unit 

After 34 Years From Start 

=Rs. 166.14 crores 

=Rs. 16.61 crores 

95 
~-x%0MU 

100 

=912 x J()li units 

16.61 x 107 x 101 paise 

912 x to• 
""18 .21 paise or say 18.2 paise 

• 
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ANNl!XURI! XIV·' 

COST OF ENERGY PER KWH IN JALSINDID PROJECT 

Total cost as per estimate (as per MR 137) 

Annual cost@ 10% (assumed) 

(a) Botween 10 and 30 yoars of commencement of construction : 

Annual energy produced 

at commencement of Stage I 

Rs. crores 

=143.7crore~ 

-..14.37 crores 

=2707 MU 

at end of 20 years after commissioning i.e. commencement of stage II = 627 MU 

:. Average annual energy between stages I & II 

Average annual Saleable energy 

Average cost of energy fur the 1st 20 years period (i.e. betw!Xin stage~ 
I and II) 

(b) Between 30 and 45 years of commencement of construction : 

Annual energy generated 

at 35th year after commissioning i.e. commencement of Stage III 

. ·.Average annual energy generated between stages II & Ill 

Average annual saleable energy 

Average cost of energy for the 15 years from stage II to stage III 

(c) After 45 years of commencement of construction : 

After Stage III i.e. after 35 years of commissioning 

Annual energy generation 

Average annual saleable energy 

Average cost of energy after III stage i.e. after 35 years 

85 
. ' . 

2707+627 
=16671 MU 

95 X 1667 

100 
=1584 MU 

= 14 37 x',il~O'~x'-"10'-' 
1584 x to~ 

= 9.07 paise, say, 9.1 paise 

=516 MU per year (as per Project Report) 

627+516 MU 
~ 2 

o::::517 .5 MU 

95x 571.5 =roo·--·· 
=542.9 MU 

14.37 X JOl X 
~ 

542.9 x to~ 

•26.46 paise 

say 26.5 paise 

:::516 MU 

" q--x 516 
100 

=490.2 MU 

10' 

14.37 X 107 X 101 

490.2 X 108 

=29.31 paise 

say 29.3 paise 

( 

' 
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CHAPTER XV 

DOWNSTREAM BENEFITS 

Question of Payment by Gujarat to Madhya Pradesh 

15.1.1 In this Chapter, we propose to discuss the 
two related questions of (i) payment by Gujarat fo~ 
any flood control benefits obtained by it dlie to cons­
truction of upstream reservoirs by Madhya Pradesh 
and (ii) payment by Gujarat for the benefits of regU·· 
lated releases to be received by it from the upstream 
Narmada S~gar Project of Madhya Pradesh. 

Issues 13 and 18 

15.1.2 These questions form the subject matter o( 
Issues 13 and 18 which are to the following effect : 

"13. Should any directions be ginn 

(a) for releases of adequate water by Madhya 
Pradesh below Narmada Sagar for the 
setting up and operation of N avagam Dam 
FRL 530/MWL 540 or thereabouts or 
less FRL/MWL ·; 

' • ' • 
-:(c) ·for releases by the State of Madhya Pra­

desh below Narmada Sagar for the bene­
fits of the States of Gujar~t and Maharash­
tra; 

(d) for the rek:ases by the State of Madhya 
Pradesh below Narmada Sagar for the 
benefits of the State of Rajasthan. 

"Issue No. 18. Whether the Navagam Project is 
liable to pay any compensation to any up­
stream project or projects in consideration 
of receiving regulated releases of,. the N ar­
mada waters therefrom? If so, how much 
and on what terms and conditions· 'l 

Quantum and pattern of Regulated Releases 

15.2.1 It has been agreed by the party States and 
decided by the Tribun,al in its Order dated .8th October, 
1974, that the utilisable quantity of water of 75 per 
cent dependability in the Narmada at Sardar Sarovar 
dam site should be assessed to be 28 MAF. The· actual 
inflow of 75 per cent dependability-, however, is only 
27.01 MAF and this is brought up to utilisable quanw 
tity of 28 MAP by means Of carryover iri various re­
servoirs allowing for evaporation losses and regenera­
tion. Out of 28 MAF, 9 MAP has to be· provided for 
Gujarat and 0.5 MAF for Rajasthan at Sardar Saro­
var. The requirements at Sardar Sarovar have to be 
met by releases by Madhya Pradesh and by inflows 
from the intermediate catchment, surplus to the require­
ments of Madhya Prad-esh below Narmadasagar and 
Maharashtra. The releases from Maheshwar work out 
to 8.12 MAF as in(paragraph 11.9.1 of Chapter XI 
on Height of Sardar Sarovar Dam. Making uniform 

roonthly releases the amount of. water to be released 
by Madhya Pradesh per month would be 0.677 MAF. 
The actual inflow in the river system, however, would 
vary from year to year and, therefore, the releases 
by Madhya Pradesh would also vary. 

15.2.2 The inflow during the filling period, July to 
October, cannot be predicted at the beginning of the 
season. It is only in October that it would be fully 
known whether the particular year is a normal year or 
the extent to which it is a surplus or deficit year. 
Normally the releases by Madhya Pradesh during the 
filling period, therefore, would have to be more or 
less on the basis of the year yielding 28 MAF utilis­
able quantity. The month of July and early part of 
August are crucial for Kharif sowing. It is important 

.that during this period regulatory arrangements should 
ensure that due share of water is made available to 
all parties. 

15.2.3 Having regard to the facts mentioned in para­
graphs 15.2.1 and 15.2.2, we order that detailed rules 
of regulation and water accounting shall be framed by 
the Narmada Control Authority (hereinafter referred 
to as the AuthCJrity) in accorclance with the guicleline!{ 
given below. These guidelines may, however, be altered, 
amended or modified by agreement between the States 
concerned. 

\ 
86 

(i) The 28 MAF utilisable supplies of 75 per 
cent dependability in a water year (1st July 
to 30th June next year) shall be shared by 
the party States as under :-

(ii) 

(iii) 

(iv) 

Madhya Pradesh 18.25 MAF 
Gujarat 
Rajasthan 
1vfaharashtra 

9.00 MAP 
0-50 MAF 
0.25 MAF 

28.00 MAP 

Surplus or deficit utilisable supplies in a water 
year shall be shared to the extent feasible 
by the party States in the same proportion 
as their allotted shares in (i) above. 

The ·water available in the live storages of 
the various reservoirs on 30th June shall be 
reckoned as an inflow to be shared in the 
next water year. 

The release~ necessary' to ensure Gujarat and 
Rajasthan's share of water in a water year 
shall be let down by Madhya Pradesh at a 
reasonably uniform rate, permitting only 
such variation as the Authority may direct or 
approve and ·keeping in view the directions 
for regulated releases. 

• 

• 
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(v) The Authority shall ensure by so directing 
the releases by Madhya Pradesh that there is 
at all times sufficient utilisable water in Sar~ 
dar Sarovar to meet the requirements of the 
next ten days. For this purpose, GUjarat and 
Rajasthnn wvuld intimate their requirements 
of the 10 daily period well in advance. 
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(vi) Utilisation in a water year by each party 
State shall be figured out on the basis of 
actual dnily discharge at canal head on every 
major and medium project. For minor wmks, 
it shall be on the basis of area irrigated under 
different crops, the delta for each crop being 
approved by the Authority. For pumping 
schemes, drawing directly from the river, its 
tributaries or reservoirs, whether for irriga~ 
tion, domestic or industrial use, water drawn 
shall ~ reckoned on the basis of the rated 
capacity of pumps and the number of hours 
they run. For a cross check, the season~wise 
and crop-wise area irrigated by each pumping 
scheme shall also be recorded, and if the 
figures of water drawn as worked out by the 
two aforesaid methods differ, the decision of 
the Authority as regards water drawn shall be 
final. 

(vii) Withdrawals from Sardar Sarovar for Nava­
gam C<nlal for Gujarat and Rajasthan shall 
be measured at the head of Navagam Canal. 
The supply to Rajasthan shall be measured 
at Gujarat-Rajasthan border. The loss in 
the canal in carrying the supply for Rajasthan 
shall be determined by the Authority after 
the canal has been constructed and shall 
reckon against the share of Rajasthan. 

Water let down into the river from Sardar Saro­
var through power house turbines shall be 
measured on the basis Of power generated 
by it and that escaped through the spillway 
by m~asurcment at the spillway. 

Gujarat may let down water from Sardar Sara~ 
var for its downstream use by making 
specific indznt for it and such releases shall 
reckon against its share. Such releases for 
downstream use shall be made through the 
turbin~s ar:d the power so generated shared 
between Madhya Pradesh, Maharashtra 
and Gujarat in the prescribed ratio. Water 
let down into the river from SMdar Saro­
var except at the specifi~: imlenL u( Gujarat 
shall not reckon against the share of Guja­
rat. 

(viii) For major and medium projects, water 
account shall be kept by l 0 daily period. 
The h~t 10 daily period of a month may 
have 11 days, 10 days or less, depending 
upon the number of days in the month. For 
minor schemes watr:r accounts shall be kept 
by crop seasons, kharif (July to October), 
rabi (November to March) and hot wea­
ther (April to June). For pumpin~ 
schemes and domestic and industrial uses It 
shall be monthly. 

(ix) The water use by minor and pumping 
schemes in any ten daily period may pro­
visionally be ta-ken to be the same as in 
the corresponding period in the previous 
year on the basis of average use during the 
crop period. For fmal water account, 
however, it will be determined as in (vi) 
above. 

(x) Each State silall furnish to the Authority 
and make available to any party State 
desiring the same, such data and informa~ 
tion as the Authority may require and ask 
for. 

(xi) The Authority shalt arrange the review of 
the ten day releases made by Madhya Pra­
desh at least once a onth and oftener 
as considered necessary for directing any 
change in the releases. It may dcsi,gnate 
a person for doing so. 

(xii) The Authority shall direct final adjustment 
to be made in the following water :year of 
the use in excess of the authorised use, if 
any, by any State or States during the pre­
ceding water year by curtailing the share(sj 
of the State or States concerned which 
have used water in excess and make over 
the same to the State or States which have 
received short supplies. Water supplied to 
Rajasthan on any day in excess of 10 per 
cent over and above its indent shall reckon 
against use by Gujarat. 

(xiii) The Authurity shall furnish the annual water 
account for the water year to the Govern­
ment of the party States by the end of 
August of the next water year. Each 
State may make any observation on the 
account and/or point out corrections in it, 
if any, within one month of its receipt. 
After making the necessary modifications, 
the Authority shall furnish to each party 
State the final annual water account for 
the water year by 31st October. The 
Authority shall cause the annual water ac­
count to be published each year. 

Contribution to Madhya Pradesh for Regulated 
Releases 

15.3.1. Claims of Madhya Pradesh and Gujarat : 
It is the case of Madhya Pradesh that Gujarat is 
bound to make a contribution to Madhya Pradesh 
for benefits like regulated releases and flood modera­
tion derived by Sardar Sarovar Project from Narmada­
sugar Project and other upstream profzcts located 
in Madhya Pradesh. In its comments on the Khosla 
Committee Report (MP-165), Madhya Pradesh 
pointed out th1.t the provision of Rs. 13 crores re­
commended by the Khosla Committee for the down­
stream benefits was totally inadequate and no account 
has been taken of th~ flood control or irrigation bene­
fits derived by Gujarat from upstream projects. The 
argument of Madhya Pradesh is that Gujarat must 
contribute "half the additional power generated 
due to regulated releases or else money valu~ for the 
additional power" and as regards the irrigation bene~ 



-
fits, "Gujarat must gin half th~ revenue derived by 
it from the levies such as water rates, betterment levy 
etc. on account of regulated releases. In the alterna­
tive, Madhya Pradesh must be credited with the 
amount that wil! be saved by Gujarat in the construc­
tion of Navagam Dam as a result of these regulated re­
leases." As regards flood moderation, Madhya Pra­
desh claims that Gujarat must pay ''half the money 
value of the annual damages saved in Gujarat" or 
alternatively the flood control component of the 
Sardar Sarovar Dnn. as finally decided upon. 

In CMP 254 of 1975, Gujarat stated that it was 
not liable to pay any compensation to Madhya Pradesh 
either for flood moderation or for regulated releases 
from Narmadas.agar Project. 

Report of the International Joint Commission 1959 

15.3.2 The question of sharing the downstream 
benefits was a matter of serious controversy between 
the United State~ of America and Canada over the 
development cf the waters of Columbia River. 
Canada contended that Canadian land was used for the 
storage of water and that Cartada should be entitled to 
downstream benefits in the form of power or flood 
protection. But the United States resisted this argu­
ment. The United States refused to discuss cC'ITipen­
sation beyond the value of the land and the cost for 
clearing the land and the relocating of roads, railroads, 
and oustees. The matter was referred to the Inter­
national Joint Commission in January, 1959 by both 
the States with the request that a special report be 
made recommending haw the benefits arising from the 
co-operative development should be calculated and 
how they should be apportioned. On 29th December, 
1959, the International Joint Commission submitted 
a report which represented a major step towards the 
formal recognition that the upstream State had a right 
to a share of the downstream benefits of its storage 
provided that ;t was willing to operate that storage 
in a pre-determined manner. 

15.3.3 The principles proposed by the Commission 
contain the following major recommendations :-

( 1) Power Principles : 

( 1) "Downstream powef benefits in one count­
ry should be determined on the basis of an 
assured plan of operation of the storage in 
the other country. 

**** **** **** 
( 6) "The power benefits determined to result in 

the downstream country from regulat:on of 
flow by storage in the upstream country 
should be shared on a basis such that the 
benefit, in power, to each country will be 
substantially equal, provided that such shar­
ing would result in an advantage to each 
country as compared with alternatives avail­
able to that country, as contemplated in 
General Principle No.2. Each country should 
assume responsibility for providing that part 
of the facilities needed for the co-operative 
development that is located within its own 
territory. Where such sharing would not result 
in an advantage to each country as contem­
plated in General Principle No. 2, then~ 
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should be negotiated and agreed upon such 
other division of benefits or other adjustments 
as would be equitable to both countries and 
would make the co-operative development 
feasible." 

**** **** **** 

15.3.4 Flood Control Principles 

"(1) Flood Control benefits should be detetTr.lin­
t:d on the basis of an assured plan of opera-
9on and flood control regulations agreed to 
m advance. 

**** **** **** 
( 4) The upstream country should be patd one­

half of the benefits as measured in Flood 
Control Principle No. 3, i.e. one-half of the 
value of the damages prevented." 

**** **** **** 
Columbia River Basin Treaty 1967 

15.3.5 These principles found acceptance in the 
Colu'!l?ia River Basin Treaty dated January 17, 1961. 
By giVIng to Canada half the power generated in the 
United States with the help of Canadian storage 
facilities, the Treaty expressly accePted the down­
stream ben,efit theory. Since Canada might not 
have a ready market for the additional power 
the Treaty permitted it to be sold to th~ 
United States under conditions to be determined hv 
future agreement. The Canadian storage facilities Of 
15.5 million a7re feet, for both power and flood confrol, 
are to be prov1ded by consl'ructing dams at Mica Creek, 
near the outlet of Arrow Lake and on tributaries of 
the Kootcney River. The Ufiited States l!ndertook to 
operate its power facilities in the most efficient manner 
and to pay Canada for flood control measures mrtd~ 
possible by Canadian storage facilities. 

15.3.6 Article V of the Treaty states :-

"Article V-Entitlcment of Downstream Power 
Benefits : 

(1) Canada is entitled to one half of the down­
stream power benefits detennined under 
Article VII. 

(2) The United States of America shall deliver 
· to Canada at a point on the Canada-Unit­

ed States of America boundary ncar Oliver 
British Columbia, or at such other place a~ 
the entities may agree upon, the down­
~tream power benefits to which Canada 
ts entitled ....... " 

15.3.7 Article VI provides for the payment for flood 
control and states :-

"Article VI-Payment for Flood Control : 

(1) For the Fl?od Control provided by Canada 
under Article IV(2)(a) the United States 
of America shall pay Canada in United 
States funds : 

(a) 1,2000,000 dollars upon the commcnce­
me~t of operation of the storage referred 
tom sub-paragraph (a)(D thereof, and 

• 
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(b) 52,100,000 dollars upon the commence~ 
ment of operation of the storage referred 
to in sub-paragraph (a) (ii) thereof ; 
and 

(c) 11,100,000 dollars upon the commence­
ment of operation of the storage referred 
to in sub-paragraph (a) (iii) thereof." 

**** **** **** 
(3) For the flood control provided by Canada 

under Article IV (2)(b) the United States 
of America shall pay Canada in United 
States funds in respect only of each of the 
first four flood periods for which a call is 
made 1,875,000 dollars and shall deliver 
to Canada in respect of each and every call 
made, electric power equal to the hydro­
electric power lost by Canada as a result 
of operating the storage to meet the flood 
control need for which the call was made, 
delivery to be maOO when the Toss of hy­
dro-e-lectric power occurs." 

Federal Power Act, 1935 

15.3.8 The principle of payment for downstream 
benefits is also cn,acted in section 1 O(f) of the Federal 
Power Act, 1935 (41 Stat. 1063 amended by 49 Stat. 
843--44=16 U.S. C. 803 (f) which imposes on the 
Federal Power Commission the duty of determining 
the benefits of downstream plant due to upstream 
storage and of assessing charges against those down­
stream plants. Section 1 O(f) reads as follows : 

"(f) Whenever any .licensee hereunder is directly 
ben.e.fited by the construction work of an­
other license, a permittee, or of the United 
States of a storage reservoir or other head­
water improvement, the Commission shall 
require as a condition of the licence that the 
licensee so benefited shall reimburse the 
owner of such reservoir or other improve­
ments for such part of the annual charges 
for interest, maintenance, and depreciation 
thereon as the Commi~sion may deem cquit~ 
able. The proportion of such charges to be 
paid by any licensee shall be determined by 
the Commission. The licensees or permittees 
affected shall pay to the United States the 
cost of making such determination as fixed bv 
the Commission. · 

Whenever such reservoir or other improve­
ment is constructed bv the United States the 
Commission shall a~~sess similar charges 
against any licensee directly benefited there­
by, and any amount so assessed shall be 
paid into the Treasury of the United States, 
to be reserved and appropriated as a part of 
the special fund for headwater improvements 
as provided in section 810 of this title. 

Whenever any power project not under 
licence is benefited bv the construction work 
of a licensee or perffiittee, the United States 
or any agency thereof, the Commission, after 
notice to the owners or owners of such un­
licensed project, shall determine and fix a 

l 
reasonable and equitable annual charge to 
be paid to the liccmee or permittee on ac-· 
count of such benefits, or to the United States 
if it be the owner of such headwater improve­
ment." 

15.3.9 The principle of payment for downstream 
benefits is also expressed in several inter-State com­
pacts. Article III, paragraph (c) of the Canadian River 
Compact 1950, reads thus : 

"That the constructed works for the beneficial 
use of the waters in the Signatory States (and 
the districts therein) shall be designed, and 
constructed to carry water to the lower States 
and districts wherever practical if requested 
by such lower States and districts and shall 
be and may be used by said lower States 
and districts therefor to such extent within 
the quantities of water ailocated to the res­
pective State<; and districts as provided in 
paragraph (a) of this Article and within their 
capacity as may be practicable: the extra cost 
of said construction over local necessities, if 
any, to be determined and fixed by the Com~ 
mission in charge and such extra costs shall 
be assumed by such lower States and districts 
respectively ...... " 

Article IV(1 )(p) of the Delaware River Basin Com~ 
pact, 1961, states as follows :-

"IV(l). For the effectuation of its authorised pur· 
poses, the Commission is hereby granted and 
shall have the following powers in addition to 
such powers as may be provided for else­
where in this compact, to wit : 

*" '** '** 
(p) To make, enter into, and perform contracts 

with the Federal Government, with any of 
the signatory States or any of tlicir political 
sub-divisions with public or private agencies, 
and with corporations or individuals, inclu­
ding (1) contracts for the sale of water for 
water supply, for the sale of falling water 
and hydro-electric power and energy, subject 
to the provisions of Article X, or for other 
~ervices, (2) contracts for payment by the 
signatory States, or the political sub-divlslons 
thereof, for benefit<> resulting from water 
released from storage in order to maintain 
an adequate minimum flow in the Delaware 
River during periods of low flow therein, and 
( 3) any other contracts necessary or inci­
dental to the performance of its duties and 
the execution of its powers under this com­
pact." 

Article JV(4) of the Snake River Compact 1949 
provides :- ' ' 

"4, That whenever citizens of either State shall 
undertake to construct reservoirs on Salt 
River or its tributaries in the 'South Fork 
Section' to provide water for lands in either 
State and it shall be practicable to extend the 
benefits of such storage to lands within the 



watershed of Salt River other than the In~1d 
specified in the application for permit origi­
nally_ filed, the owners of >such othe~ lands 
as m1ght be benefited shall have the nght_ to 
participate in the benefits of such rcservons, 
by assuming their proportionate share of the 
cost of construction, operation and main­
tenance of such reservoirs prior to starting 
construction." 

River Boards Act, 1956 

15.3.10 The same principle is recognised in Indian 
Law. Section 15(4) of the River Boards Act, 1956 
(Act 49 of 1956) States :-

15(4). "Preparation of schemes by Board and 
their Execution : Before any scheme is ap­
proved, the Board shall take into account 
the costs likely to be incurred in under:aking 
measures for executing the scheme and in 
maintaining any works to be undertaken in 
the execution of the scheme and the costs 
shall be allocated among the Governments 
interested in such proportion as may be 
agreed or, in default of agreement, as may 
be determined by the Board having regard 
to the benefits which will be received from 
the scheme by them." 

Section 22 of the same Act reads as folJows :-
22(1), Arbitration : Where any dispute or 
difference arises between two or more Gov­
ernments interested with respect to-

'" "' '" 
(d) the sharing of benefits or financial liabilities 

arising out of any advice tendered by the 
Board; any of the Governments interested 
may, in such form and in such manner as 
may be prescribed, refer the matter in dispute 
to arbitration. 

"' '" '" 
22( 4). The decision of the arbitrator shall be 

final and binding on the parties to the dispute 
and shall be given effect to by them. 

15.3.11 By its letter No. 1(7)/60-Policy, dated 7th 
August, 1961, the Government of India appointed a 
Committee under the cha!rmanship of Shri Yadav 
Mohan to examine the question of levying of charges 
for utilisation of water on a downstream project, whe­
ther in the same or another State. (See its report 
MP /733). The Committee made the following re­
commendations:-

"When an, upstream project is constructed later 
than an existing downstream project, the 
latter shall be liable to pay for the benefits 
obtained from an upstream project irrespec­
tive of the period that has elapsed after its 
construction, but when the downstream pro­
ject is constructed after the upstream project, 
the downstream project need pay for the 
benefits received only if it is conceived with­
in 20 years of completion of the upper 
project. 

"In either case the charge will be borne only if it 
is clearly established that the downstream 
project has been benefited by the c~anges 
in flows or otherwise by the constructiOn or 
operation of the upstream project. "The 
lower Project will bear the cost to the exte!lt 
the actual additional benefits are made avml­
able to it and as and when these benefits 
aetually accrue." 

Principle Applicable 

15.4.1 We consider that the principle of paymer.t 
for downstream benefits somewhat similar to that re­
cognised by the United States of America-Columbia 
Treaty of 1961 applies in the present case. It follow~, 
therefore, that as a maHer of Jaw, Madhya Pradesh IS 

entitled to payment for downstream benefits (i) for 
regulated releases of Narmada waters from Narmada­
sugar Project for the becnfit of S~rdar Sarovar Dam 
and (ii) for flood control benefits, if any, obtained by 
Gujarat due to construction of upstream reservoirs 
in Madhva Pradesh. We shall now proceed to indicate 
how the· principle is to be worked out in the present 
case. 

The Concerned Projects 

15.5.1 Naramadasagar (Punasa) Project: The 
Narmadasagar Project Report, April 1969, Exhibit 
MP-158 envisages construction of a dam at Punasa 
with FRL + 860 and MWL I 864. The Nannada·· 
sagar reservoir will have a gross storage capacity of 
9.9 MAP and "Jive storage capacity of 7.9 MAF, there­
by providing a dead storage of 2.0 MAF at RL +798. 
The Main Canal will command a culturable area of 
3.63 lakh acres of which 3.00 lakh acres is to be 
irrigated. An annual irrigation of 6.18 lakh acres is 
contemplated. The project is designed to conserve the 
entire inflow reaching Narmadasagar from its catch­
ment aiea of 23,800 square miles, although only a 
fraction of it is required for irrigation use. With the 
regulated releases from the reservoir, a large block 
of power is proposed to be generated at Narmadasagar, 
Omkareshwar and Maheshwar dams. The project is 
power oriented. 

15.5.2 The Narmadasagar Dam is designed for a 
design flood of 23.02 lakh cusecs. The Project Report 
stipulates that until the incoming flood exceeds the 
discharging capacity of the spillway, the water level 
in the reservoir will be maintained at FRL and the 
flood to be passed through will be regulated by open­
ing of the crest gates, vide Exhibit MP-158, Volume 
II, p. 74. With higher floods, the reservoir level would 
rise from FRL + 860 to a maximum level of + 864 
and the floods would get moderated in the process. 

15.5.3 The Omkareshwar Project : The Omkaresh­
war dam site is only 34 miles downstream of Narmada­
sugar dam site. In the Omkareshwar Project Report, 
1972, Exhibit MP-323, an annual irrigation of 6,63,810 
acres in a command· area of 3,63,700 acres is pro­
posed. The reservoir will have a live· storage of 0.658 
MAP. The inflow from the catchment area of 1.250 
square miles between the N armadasagar and Omkafesh­
war dam is 0.60 MAP of which 0.55 MAP is in the 

• 
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filling period and 0.05 MAF in the non-filling period. 
As this is not sufficient to meet the irrigation require­
. mcnt of the p_roject, supplemental supplies are to be 
made available from Narmadasagar. The salient levels 
are FRL +660, MWL +665 and average TWL +534. 
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15.5.4 The Maheshwar Project: The Maheshwar 
dam is only a lift dam for generation of hydro-electric 
power and serves no other purpose. The reservoir -has 
a small live storage capacity of 0.023 MAF. Th~ 
catchment area between Omkareshwar and Maheshwar 
dams ls 1 662 Square miles and the inflow from it is 
about 1.6 MAF. The ·salient levels are FRL + 534, 
MWL +541 and average TWL +457. 

15.5.5 The Sardar Sarovar Project: It is proposed 
that Sardar Sarovar dam should be built with FRL 
+455 and MWL +460. The Navagam Canal is to 
have a FSL of + 300 at its liead for which a minimum 
reservoir level of + 307 would be required. From con­
sideration of power generation, however, the MDDL 
would be + 363. The reservoir will have a live capa­
city of 4.43 MAF above MDDL +363. The water 
use envisaged is 9 MAP in Gujarat and 0.5 MAF in 
Rajasthan. The evaporation from the reservoir is ex­
pected to be 0.5 MAF. Thus for a year of 75 per cent 
'dependable use, the water requirement at Sardar 
Sarovar is 10 MAF. 

Benefit from Regulated Releases 

- 15.6.1 It -is obvious from the- Master Plan of 
Madhya Pradesh, Exhibit .MP-312, that it planped a 
large reservoir at Narmada-sagar, in order to derive 
maximUm poWer benefit ·from Narmadasagar, Omkare­
shwar and Maheshwar·projefts. Sardar·sar6Var Project 
also would derive considerable benefit from these 
regulated releases. Without regulated releases it would 
not be possible to utilise_ the fuJI share of water 
a'llotted to Gujarat with Sardar Sarovar FRL+455. 
The benefit which regulated releases from Narmada­
sagar FRL + 860 woluld confer on Sardar Sarovar 
can be assessed by-

(i) determining the quantity of water that would 
be unavailed at Sardar Sarovar in the absence 
of regulated releases and the consequent loss 
of irrigation and power; or 

(ii) the extra cost that would have to be incurred 
in providing a larger storage at Sardar 
Sarovar to prevent this loss of irrigation anrl 
power. 

Narmadasagar without Regulated Releases 

15.6.2 Narm~dasagar during the filling period, July 
to October, the mflows would be in excess of the irriga­
tion, requirement there to the extent of 6.91 MAP. 
Even during the non-filling period, there would be a 
surplus of 1.172 MAP (Statement 15.1). These sur­
pluses are to be stored at Narmadasagar for regulated 
releases during November to June. 

15.6.3 At Omkareshwar, with no regulated releases 
f~om Narmadasagar, there would be no power genera­
tion for-6 months during the non-filling period as there 
would be no outflow from Omkaresliwar reservoir. 

Likewise there would be -no. -power generation at 
Maheshwar for six months during the non-filling period . 

15.6.4 Without regulftted .releases from Narmada~ 
sagar, Sardar .Sarovar FRL +455 will not be able 
to utilise its .allottel;l share of water as a goo9 deal 
of flood flows would spjll down to sea_ instead of 
being stored at Narmadasagar for regUlate4· releases. 
Due to the spillage and ,lack of carryover Capacity. there 
would be a loss of 1'1.8 per cent in irrigation and power 
benefits at Sardar Sarovar, as worked out in Statement 
15.2. 

15.6.5 The loss of irrigation and power at Sardar 
Sarovar FRL + 455 accruing due to unregulated flow 
from Narmadasagar can be prevented by building a 
higher dam at Sardar- Sarovar to store the water which 
otherwise would go to waste. The levels in that ca~e 
would be FRL +490 and MWL +492 as worked 

·out in Statement 15.3. 

15.6.6 If Sardar Sarovar dam is. built to FRL +490 
and MWL +492 in order to prevent the loss 6f ~lle­
fits arising out of unregulated flow from Narinadasagar, 
the cost of the dam would be about Rs. 202.35 Crore:. 
against.Rs. 163.44 crores for FRL +455~ as,in State­
'mbnt 15A~ The increase iil cost over th~t for- FJiL 
+455 would be of the order of Rs. 38.91 crores 
(Rs. 202.35-163.44 crores). This can be ·looked 

·upon as a measure of benefit due to regulated releases 
from Narmadasagar. However, because of higher 
head available in this- case, there would be some in­
crease in. power generation. 

' 
Flood Moderation 

15.7.1 In regard to Madhya Pradesh's claim for 
payment for flood moderation which its dams. would 
provide in Gujarat, Gujarat argued that it has not 
demanded that Madhya Pradesh should ,_ reguiate 
Narmada flows for Gujarat vide· Gujarat's Written, 
Submission SA, p. 140. It stated that "flood control 
storage between FRL and is a temporary uncontrolled 
storage resulting from the fact that the outflow capacity 
of the spillway is below the rate of inflow during 
spillway design flood or corresponding high flood. 
This results in temporay raising of the reservoir level 
which goes down. as the Hood passes." Ibid pp. 151-
152. It further stated that "if the outflow from such 
storage synchronises with flood emanating in the imer­
vening reach the flood hazard to downstream area gets 
aggrated." Ibid p. 153-A. It pointed out that "flood 
control was not mentioned as a purpose to be aimed 
at in the Master Plan." Ibid. p. 158. 

15.7.2 The High Level Committee on Floods, set 
up by the Government of India in 1957, observed ..n 
its report* that "to be effective a reservoir must have 
adequate capacity set apart exclusively for flood con­
trol purposes, and this means an extra height of the 
dam specifically for this purpose ... Multipurpose reser· 
oirs, however, where not specifically designed to 
cater for flood control can have, and in most cast'~ 
do have, appreciable flood control benefits, inasmuch 
as the early Hoods when the reservoirs are generally 
low get absorbed or moderated. These reservoirs 
may not afford relief towards the latter part of the 
season when they are more or Jess full". 

•Re!XJrt of High Level Committ~;; FJ~~~ (1957) VoL J, p. 55 para 6.2.4. 
4 A&I/78-13 



15.7.3. Madhya Pradesh has not provided any space 
in any of its ~eservoirs for the exclusive purpose of 
flood moderation. Nor has it undertaken to operate 
them in the interest of flood control. The Narmada­
sagar Project does not cater for any flood regulation 
and the moderation that takes place when the reser­
voir level rises above FRL is unregulated. The bene­
fit is incidental and Madhya Pradesh would be incur­
ring no cost or inconvenience in this regard to justify 
its claim for any payment for it, _ 

Payment by Sardar Sarovar of Narmada-Sagar 

15.8.1. By building Narmadasagar dam with FRL 
+ 860, thereby conserving inflows of the filling period 
and providing regulated releases from it, both Madhya 
Pradesh and Sardar Sarovar b~nefit. The former gets 
mcreased power and the latter saves considerable 
-quantity of water for both power generation and irri­
gation. Narmadasagar project is basically a power 
project which provides irrigation as a minor benefit. 
_The dam en~bles use of 4.525 MAF for irrigation 
and 8.817 MAP for power as per Statement 15.5. 
Apportioning the cost of the dam of Rs. 95.38 crores 
at 1975-76 prices as given in Exhibit MP-1056 of 
"1977, by use of facility method (actual water used), 
·the cost chargeable to power would be R~. 63.03 crorcs 
vide Statement 15.5. Narmadasagar dam enables gene­
ration of large blocks of power at Narmadasagar, 
Omkareshwar and Maheshwar and contributes to in­
creased power generation at Sardar Sarovar. The 
·extent of power thus generated at each is given in 
Statement · 15.5. The power component of cost of 
Narmadasagar, Rs. 63.03 crores, is distributed pro­
~rtionally between these projects. The share of 

· Sardar Sarovar of the power cost works out to Rs. 4. 77 
crores. 

15.8.2. Narmadasagar also contributes to incrased 
irrigation benefit at Sardar Sarovar to the extent of 
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17.8 per cent. The irrigation component of cost' of 
Narmadasagar, Rs. 32.35 crores, is apportionable 
between Nannadasagar, Omkareshwar and Sardar 
Sarovar. The share of Sardar Sarovar would 
be Rs. 12.05 crores, vide Statement 15.5. 

15.8.3. The total amount chageable to Sardar 
Sarovar would thus be Rs. 16.82 crores (4;.77 + 12.05) 
out_ of the estimated cost of N armadasagar dam­
Umt I-of Rs. 95.38 crores at 1975-76 prices. This 
is 17.63 per cent of the cost of Narmadasagar dam. 
As shown in Statement 15 .4, ill the absence of regu~ 
\ated releases, Sardar Sarovar would have to incur 
an expenditure of Rs. 38.91 crores to get the same 
benefits. The share cost creditable to Narmadasagai­
for regulated releases is less than this amount. As the 
actual cost of construction of N armadasagar would 
be different from the estimated cost, it would be ap­
-propriate to determine the amount to be credited as 
percentage of the expenditure. We, therefore, con~ 
elude that Sardar Sarovar should credit to Narmada~ 
ugar each year 17.63 per cent of the expenditure in 
the financial year commencing from the year of taking 
up of the construction. of Narmadasagar Dam. This 
will be initially credited on the basis of budget allot­
ment to be adiusted at the end of the year on actual 
expenditure. The post construction expenditure on 
maintenance is not to be considered as cost of con~ 
struction. 

15.9.1. l~snes 13 and 18 are answered accordingly. 

10.10.1. We have consulted our assessors Dr. M.R. 
Chopra, Shri Balwant Singh Nag and Shri C. S. 
Padmanabha Aiyar with regard to the subject matter 
of this chapter. They all advise us that they agree 
with the conclusion reached in paragraph 15.8.3 and 
the reasoning given by us for reaching that conclusion. 
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· STATEMENT 15.1 
MONTHLY WORKING TABLE FOR NARMADASAGAR FOR MEETING IRRIGATION REQUIREMENT IN MADHYA PRADESH 

(For 75 per cent dependable use) 
Figures in MAF 

NARMADASAGAR OMKARESHWAR 

M0t1th Water Evapo- Total River Regen- Use by Not Water Water Evapo- Total Inflows Water 
require- ration require- inflows era ted medium inflows available require- ration water between available 
ment lo~ mro< inflow minor (5+6-7) '"' meat loss of require- Narmada- at Omkare-

(2+3) micro- down- Ornkare- ment sagar and shwar 
minor & stream shwar (10+11) Omkare- (9+13-12) 
pumpini;: uw less shwar 
schemes (8--4) regene-

ration 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 

July to October 0.394 0.216 0.610 13.172 0.456 6.110 7~518 6.908 0.324 0.048 0.372 0.552 7.088 

November· 0.216 0.045 0.261 0.719 0.126 0.028 0.817 0.556 0.162 0.009 0.171 0.016 0.401 
December 0.141 0.045 0.186 0.403 0.159 0.028 0.534 0.348 0.127 0.009 0.136 0.008 0.220 
January . 0.197 0.045 0.242 0.288 0.111 0.028 0.371 0.129 0.162 0.009 0.171 0.006 (-)0.036 
February. 0.142 0.054 0.196 0.201 0.158 0.028 0.331 0.135 0.133 0.011 0.144 0.004 (-)0.005 
March 0.130 0.080 0.210 0.173 0.128 0.028 0.273 0,063 0.155 0.016 0.171 0.001 (-)0.104 
Apcil 0.082 0.119 0.201 0.144 0.049 0.028 0.165 (-)0.036 0.155 0.020 0.175 0.004 (-)0.207 
M,y 0.122 0.120 0.242 0.086 0.035 0.028 0.093 (-)0.149 0.175 0.028 0.203 0.002 (-)0.350 
June 0.140 0.064 0.204 0.287 0.071 0.028 0.330 0.126. -0.168 0.018 0.186 0.006 (-)0.054 

Sub-Total November to June 1.170 0.572 I. 742 2.301 0.837 0.224 2.914 1.172 1.237 0.120 1.357 0.050 

Total foi the year 1.564 0.788 2.352 15.473 1.293 6.334 10.432 8.080 1.561 0.168 1. 729 0.602 
~---

NoTllS: 

I. In the absence of storage at Narmadasagar, there would be shortage at Omkareshwarduring JanUary to Jnne (COlumn· 14) aggregating to 0. 756 MAF say o. 76 MAF. Live 
storage to this extent has, therefore, to be provided at Narmadasagar to meet the irrigation requirements at Omkal',eshwar. 

2. There would be a surplus in November and December at Omkareshwar as in column 14 aggregating to 0.621 MAF which would be available for Sardar Sarovar. 

E:tplanatory notes on columns of montbly working table for Nannadasagar for meeting irrigation .requirementl! in. Madhya Pradesh for 75 percent dcpmdable use 

Column 2 

Column 3 

Column 5 

Column 6 

Column 7 

Colwnn 10 

Column 11 

Column 13 

Water requirement : It includes irrigation, industrial and domestic requirement. Figures for irrigation requirement have ~ taken M mean of that for allo­
cation of i9.25 and 17.25 MAF in Exhibits MP-808 and MP-809. 

Figures for industrial and domestic use have been taken from Exhibit MP-1008 and distributed uniformly over the year. 

Evaporation loss : This has been calculated on the basis of rate of monthly reservoir -loss indicated itl. the Project R-eport MP-158, Vol. J, p. 39. 
River inflows : Inflow from free catchment in non-filling period has been taken from MP-871. and· its monthly distribution made as per average percentage 

inflow actually observed in 19 years given in Project Report MP-158, p. 31. For filling period the inflows have been so worked out as to give regulated releases. 
of 8.08 MAF downstream of Narmadasagar in the final stage, 

Regenerated inflow: This is taken as 10% of irrigation use in the upstream major, medium and minor projects and 60% of the water used for industrial and 
domestic usc with a lag of one month. Figures of regeneration have been taken from MP-1008, and of water use .from MP-808 and 809. 

Use by medium, minor, micro minor and pumping schemes: Taken from MP~I007. Considered SO% ofupstre'am use. 

Water requirement of Omkareshwar: It includes industrial and domestic use, estimated from use· for m:~jor projects below Narmadasa-gar for allocation of 18.25 
MAF. 

Evaporation loss of Omkareshwar less regeneration : Taken from Working ·table of Omkareshwar Project for final phase l'ide MP-359, p. 204. 

Inftow between Narmadasagar and Omkareshwar: This is taken from MP-323, Vol. I, p. 22 for 75% dependil.ble· flow. 

.., 
w 
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STATEMENT 15.~ 

REDUCTION IN BENEFrtS FROM SARDAR SAROV AR F'RL+455 WITHOUT REGULATED RELEASES FROM 
NARMADASAGAR · 

Out of a 75 per cent dependable utilisation of 28 MAF, Sardar Sarova1 is to get 9. 5 MAF for usc by Gujarat and Rajasthan. With 
an evaporation loss of 0.50 MAF, the requirement there is 10.00 MAF. This wou_ld be possible by providing a carry-Over capacity. 

· In the absence of any carry-over capacity, Gujarat and RajaSthan would be entitled to their proportionate share amounting to 
9.16 MAF (8.68+0.48) out of a 75 per cent dependable flow of 27.01 MAF. After deducting evaporation loss ofo:so ((US dUring 
fillillg period and 0.35 during non-filling period) water available to Gujarat and Raja5than would be S.66 MAF: (9.16--0.50) as against 
a sliare requirement of 9. 5 MAP of 75 per cent dependable use, that is,_9J .1 per cent of- the requirement. Of 8. 66 MAP, the irrigation 
use during the filing period would be 2.86 MAP (3.01-0.15) the same as for a use of 9. 5 MAF. The inflow into Sardar Sarovar during 
'the non-filling period would be 0.52 MAF, comprising 0.17 M'AF from the free catchment and 0.35 MAP of regeneration inflow . 
.AlloWing for this inflow the live storage requirement <It S~dar Sarovar would be 5.28 MAF (8.66-2.86---0.52). ' 

· The gross .storage capacity of Sardar Sarovar at FRL+455 is 

Dead storage (MDDL+363) 

Silt fesefv_e.in live s~age_. 

~et liv~ cap~6ity (7. 70-3 .27) 

-: 7.70MAP 

2.97 MAP 

0.30 MAF 

3.27 MAF 

4.43 MAF 

~. ,-; 
. 'Ih·~ -c?p:tcity ·being short of the required 5. 28 MAP, there would be spili of 0. es MAF (5. 28--4 .43) from the available usable 

quantiiy ut 1:! 66 MAF Therefore, against 9.5 MAP use, Sardar Sarovar gets 7.81 MAP (8.66-0.85), that is R2.2%. Thus there is 
a, 1educuon or 17.8% in the benefits of Sardar Sarovar. · 

i'. 
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STATEME."'T 15.3 

STORAGE REQUIREMENT of SARDAR SAROVAR· WITHOUT REGULATED RELEASES 

(I) Water requirement (inclll(ling for RajJstb:m and evapo~ation loss)_ 

-(i) Filling period .. , .. , 
(ii) Non~filling period 

TOTAL 

(2) Live Storage Requirement 

(i) Requirement of non-filling period 

(ii) Inflow in non-filling period from Omkareshwar (Statement 15 I) 

November 0.40 
December 0.22 

(iii) Infllow in non-filling period from catchment below Omkareshwar 

'0.11 -. 

Net required 

(3) .. Carry-ov~ capacity 

(i) Required for the entire system 

(ii) Share of Madhya Pradesh proportionate to water use 

(4) Storage Requirement 

· (i)-Dead'storage for MDDL+375 corresponding to FRL+490 

(ii) Silt storage in live capacity 

(iii) Live storage 

(iv) Carry-over capacity 

ToTAL . .-·: :;;-._. 

,._ , . 

- - -- -· 

3.01 MAF 

· 6:99,MAF 

·w'.oo 

6.99 MAP 

'0.73 MAF 

!).26MAF 

.8.29: MAP 

5.48 MAF 

2.81 MAP 

3.33 MAF 

0.40 MAF 

6.26 MAF 

2.81 MAF 

12:so MAF 

(5) The flood cushion between FRL+455 and MWL+450 is 0.43 MAF. Providing the same in the present case, the capacity 
at MWL becomes 13.23 MAF corresponding to RL+492. The levels, therefore, are 

FRL+490 

MWL+492 
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_. COST -OF SARDAR SAROVAR DAM . . . . . ~-. ' . ' . . .... - . . . . 
Gujarat, in its Exhibit No. G/1087 has furnished mis'ed cOsts'or ~dir Saro~'fOr ffiL.-sJO''and MWL S40' based on the 1975-76 

~- In-these estimates cost of dam has·been shown as Rs. 262.52 crores, including cost of·B·Lnnd. COst of B-Land at 530' has been 
sh~n ·_11$ Rs. 59.84 cr01es. On the basis of these costs, the costs of dam with FRL 4~5 an4 FR~ 490 have been WC?~ked out below :-

... __ {!).Cost Of dam with FRL 455 and MWL 460 Height of dam upto MWL above foundation . . . 
Cost of dam excluding B-land for FRL1 455 

202.68x ("' )' 
. 535 

Cost of B-land upto MWL 460 

92,492 
59.84x---

3,28,678 

'~-.: . Tol&l cost of dam FRL+4S5 

-:.'(2) · COst of dam with FRL 490 and MWL 492 

Height of dam upto MWL above foundation 

· . COsi of dam excluding B-land FRL 490 

. (4")' __ 202.68x -
SJS 

Cost of B-land upto MWL 491 

1,89,000 
59,84 X:.:__:____ 

3,28,678 

T~t_il.l cost of dam FRL+490 

.. - -~ - .. __._ --- .. ··-...... 
. : --~ 

:---~--·,::::: ·-··· 

. "'~ 

~fore the difference in the.cost of the dam with FRL 490 Md FRL 4SS is (202.35-1'63.44~ 

""Rs. 146. 60 crores 

=Rs- 16.84 a-ores 
·. - - ' 

.cRs: 163.44 crores 

-Rs. 167.94 Crores 

-Rs. 34,41 crores 

cRs. 202.35 crores 

=Rs. 38.91 crores 

Non :-Land is to be acquired upto FRL and properties between FRL and MWL. However, as values of properties arc.not known, 
. for the;prescnt purpose: submergence: upto MWL has been considered. 

-- : 
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STATEMENT 15.5 

. CREDIT BY SARDAR SARov' AR FOR REGULATED RELEASFS FROM_ NARM'ADASAG~ 

1, Water used for lnigatJon 

The: use includes that for industrial and domestic purposes : 

(a) Requirement at Narmadasagar vide Statement 15 .I 

Downstream releases used for power , 

Evaporation loss (MP....,...l58 Yo!. I, p.36) 

Distributing the evaporation loss between irrigation and power use, loss -pertaining to 
irrigation is · · · · -

1.564x0.88 

8.08+1.564 

(b) Usc: at Omkaresbwar would be total requirement minus inflow between Narmadasagar 
and Omkareshwar 

'nita! requiremen~ 

Ev~poration 

Inflow 

(c) Irrigation u~ at Sardar Sarovar is 9.5 MAF. 
17.8 

Taking 17.8 ~~ of this, the use attribu-

table to Narrnada:sagar is 9. 5 X--
100 

Total w~tcr use for _irriga~on 

2. Water used for power 
Downstream releases frOm Niu'madasagal 
Evaporation loss J):Crtaining ~<? ~ower 

Total water use for power 

3. Apportionment of cost between Irrigation and Power 

Cost of Unit I (vide MP-1056). 

The cost is to be apportioned between irrigation and power in the ratio of water use, i.e .. 

Irrigation 4.525: Power 8.817 

Cost chargeable to irrigation 

Cost chargeable to power , 

'ToTAL ... 

:4. Power geDeratfon at different projeds 

(a) Narmadasagar 

Power draft . 

95.38x4.525 

4,525+8.817 

Effective head 2/3(860--798)+ 798-648 

-- -hwer generation at 100% LF""' 
'191x1381l<8.08 

14 
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8.08MAF. 

-0_._88 MAF 

-=1.561 MAP. 

0.168 MAP 

·1 :129· M.Ap--

0.602 MAF 
=:-:-::;= 

1.127 MAF· 

... ' 

1.564 MAF 

=0.143 MAF 

1.127 MAP 

1.691 MAF 

8.080 MAF 
.0.737 MAF 

. 8.817 MAF 

(Rs. in crores) 

95.38 

=32,35 

-- -c63.03 

95.38 

8.08MAF 

~l91_ feet 

=152 MW 
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(b) Omkareshwar 
Power dmfi S.Os--(1.561 +0.168)+0.602 

Effective head 2/3(660-635)+635--534 , .. - •.. ,,.. .. . .. -- ·- ·~ r.:. ... ~- ··•·•· 
Po11."tr generation at 100% LF 

118x1381x6.9S3 

14 

PO\\'er generation :~nributable to Nannadnsagar 

' Aow in eight months of non-filling period is --x 6.953 
12 

........ " .. 

STATEMENT IS.S-Con/d. 

c6.9S3 MAF 
=118 feet 

;,.g1 MW 

=4.635 MAF 

Flow in non-filling period from Omkareshwar. when no regulated 'releMes are milt!e from Narmada~agar 0.621 MAF 
4.014 MAF Therefore, flow attributable fo Narmadio;.ag:~i iii nOn-filling 'period 

Power generation at 100% LF , ... '. 
Attributable to Narmadasagar is 

(c) Maheshwar 
Power draft . ·-· ' . 

4.014 
---xB! 
. 6.~53, 

Effective hea~ 2/3(S34--532)+532-4S7 

Power genenition at 100% LF 
76xl381x6.9B 

14 

PO'I'I"et generation attributable to Narmadasagar 

(d) Sardar Sarovnr 

Y~ tina ihCM P.H. 

4.014 X 52 

6.953 

' 

... •' , 

.. . . 

.. soMW 

6.953 MAF 

76 foet 

c52MW 

=30MW • 

\1''.-
9.5 MAF 

.,.JJ7 feet 

=109MW 

If there are no regulated releases from Nanna.dasllgnr the loss of irrigation and pmver at Sardar Snrovar 

• · Canal would be 17.8 per cent~ 

t7.8xl09 
Therefore, power generation attributable to Nannadasagnr i\ =--.,.0:::~ 

109 

TOTAL a +b+c+d 

s. Power cost chargel!lble to Sardar SaroTu 
19 

Amount chargeable"" -x63.03 
251 

.6, Jrrlgatlon cost chargeable to Sardar Saron~.r 
' . . . 

. ~ ., 
Irrigation use at Narmadasagnr and Omkareshwar 

Irrigation use at Sardar Sarovar attributable to Narrrr.adasagnr 

Cost of Narmadasagnr chargeable to irrip.tion is 

32.2Sxl.69l 
Cost charge:'tble to ~artla• Sarovar iso:::: c:::-:-:7~ 

2.834+1.691 

J. :t:otal cost ritargtnblc to Snrdnr S.ronr 

• ~OWC"t component . 

Irrigation component 
. \ ..... 

.. ' . 

. 

This represents 17.1'3 p!'T cent of !he cost of Unit I of Narmadasagar. 

. .. 

c251 MW 

. , ... Rs. 4. 77 crorcs 

2.834 MAF 

1.691 MAF 

Rs. 32.25 crores 

""'Rs. Ji.05crores 

. Rs. 4. 1":1 crores 

Rs. 12.05 crom 

R~.l6.8:!crom 

\ 
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CHAPTER XVI 

DIRECTIONS TO MADHYA PRADESH, GUJARAT ANil MAHARASHTRA AS REGARDS 
SUBMERGENCE, LAND ACQmSIDON AND REHABILITATION OF DISPLACED 

PERSONS 

16.1.1 Issues 19(i) and (ii) read as follows:-

19(i) Whether the proposed execution of the 
Navagam project with FRL 530 or there­
abouts or less involving consequent submer­
gence of a portion of the territories of 
Maharashtra and/or Madhya Pradesh can 
form the subject matter of a "water dispute" 
within the meaning of section 2(c) of the 
Inter-State Water Disputes Act (Act 33 of 
1956). 

19(ii) If the ans.wer to 19(i) is in the affirmative, 
whether the Tribunal has jurisdiction : 

(a) to give appropriate directions to Madbya 
Pradesh and/or Maharashtra to take steps 
by way of acquisition or otherwise fm 
making the submerged land available to 
Gujarat in order to enable it to execute 
the Navagam project with FRL 530 or 
thereabouts or less ; 

(b) to give consequent directions to Gujarat or 
other party State regarding payment of 
compensation to Maharashtra and/or 
Madhya Pradesh and/or share in the bene­
ficial uses of Navagam Dam ; and 

(c) for rehabilitation of displaced persons. 

These issues were considered in our preliminary judge­
ment dated 23rd February, 1972 and were answered 
in .the affirmative. At page 1~0 of the judgment, the 
Tnbunal came to the conclusiOn that it has jurisdic­
tion:-

"(a) to give appropnate directions to Madhya 
Pradesh and. ~aharashtra t~ take steps by 
way of acqUJsltlon or otherw1se for making 
submerged. land available to Gujarat in order 
to enable It to execute the Navagam Project 
with FRL 530 or thereabouts or less ; 

(b) to give consequent directions to Gujarat or 
other par.ty States regarding payment of 
compensatiOn to Maharashtra and Madhya 
Pradesh or/and giving them a share in the 
beneficial use of the Navagam Dam ; and 

(c) for rehabilitation of displaced persons." 

16.1.2 In connection with Issue 19(ii), it was 
arg~ed by ¥adhya Pradesh that Narmada is a public 
nav1gable nver and therefore the ownership of the 
~ed belongs to the State Government and Gujarat is 
liable to pay compensation for any portion of the river 

1 283 US 64 (75 Law Ed. 844) 
• 77 u.s. 559 
I 283 U.S. 423,452 .. 
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bed if it is affected by submergence due to the pro.. 
posed Navagam Dam. The argument was also stressed 
that fishing rights in the Narmada river also belong 
to Madhya Pradesh. 

16.1.3 Under the English Common Law, the iegat 
incidents of navigability do not attach to a river un­
less it is both tidal and navigable (Halsbury's Laws oi 
England, III Edition, Volume 39, pages 509 and 510, 
para 664 and 667). But there has been a departure 
from the English Common Law Rule in the United 
States. It was held by the United States Supreme Court 
in U.S. V /s Utah1 thtat rivers, either tidal or fresh 
water, are in law public navigable rivers if they are 
navigable in fact when they are used or are susceptible 
of being used in their ordinary condition as highways 
of commerce. (See the Steamer Daniel Ball and others 
V fs United States2 ; and Arizona V /s California3

). 

In American Jurisprudence, Second Edition, 1975. 
summarised : 
Volume 78, the law as to what constitutes navigability 
in fact and the legal requisites of navigability have been 
summarised : 

"It is not necessary· .that the waters b'e na~ 
in all their parts in order that the pubiit;~y ~ 
have a right of navigation, where there is 
sufficient depth and fitness for Such use. The 
navigability of a stream may be of a sub-
stantial part thereof onlv, Navigability in 
the sense of the law is not destroyed because 
the water course is interrupted bY occasional 
natural obstructions or portages. If freedom 
from all natural obstructions were a test of 
navigability it would exclude many of the 
great rivers of the country, which are so in­
terrupted by ·rapids so as to require artificial 
means tr> enable them to be navigated with-
out break." (ibid P-P. 507-508). 

16.1.4 While discussing the-aspect of "Time!l ot 
Navigability: intermittent or periodic navigability", it 
is pointed out :-

"In order that a stream or body· of Water may 
be navigable in the legal se'nSe, it is not neces­
sary it be capable of ·navigation at all sea­
sons· of the year·, or at -an stages of the water. 
If in its natural state and with its ordinary 
volume of water, either constantly or at 
regularly recurring seasOns, it has such capa­
citv that' it is ·valuable to the public it is 
sufficient. As stated in some cases a stream, 
to be navigable, must. be capable ~f .naviga-
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lion either for the whole or pan of the yc<1r. 
The fact that in the dry season a stream is 
not capable of usc, or that in times of drought 
navigation is difficult, and sand-bars and 
vegetation at times interfere with navigation, 

r. docs not necessarily detract from the charac­
···tcr of a stream as a rravigablc one. But the 

period of capacity must be sufficiently regular 
and continued to make the stream of com­
mercial importance or of significant value to 
the public.'' (ibid pages 508 & 509). 

· 16.1.5 In Raja Srinath Roy and others V/s Oina­
bandhu and Others(') the Judicial Committee adopted 
the principle laid down in the American _decision ns 
applicable to India. Lord Sumner spcaktng for the 
Board observed : 

.':The question how far a rule established in this 
country can be usefully applied in another, 
whose circumstances, historical, geographical, 
and special, are widely different, is well illus­
trated by the case of navigability, as under­
stood in the law of the different states of 
the United States of America. Navigability 
affects both righl" in the waters of a river. 
whether of passing or repassing or of fishing, 
and the rights of J'ipaqan owners, whether 
as entitled to make structures on their snil 
which affect the river's flow, or as suffering 
in respect of their soil quasi-scrvitu<lf>s of 

.IU.------ towing, anchoring or landing in .favour of the 
-•- "\_r.ommon people. The courts of the different 

~ : States, minded alike to follow the common 

' .. 

law where they could. found themselves in 
the latter part of the eighteenth and the early 
part of the nineteenth centuries ~nstrained 
by physical and geographic.1.l conditions to 
treat differently. Jn Massachusetts, Con­
necticut. New Hampshire and Vermont. 
where the rivers approximated in size and 
type to the rivers of this country, the English 
common law rule was followed that tidality 
decided the point at which the ownership 
of the bed and the right to fish should be 
public on the one side and private on the 
other. Other States, though pos5ibly for 
other reasons since they possessed rivers very 
different in character from those of En~land, 
namely, Virginia, Ohio, Illinois and Indiana 
followed the same rule. But in Pcnnsvlvania. 
North Carolina. Iowa. Missouri. TCnnc.~see 
and Alabama, this rule was disregarded, and 
the te!':t adopted was that of navigability in 
fact. the Courts thus approximatine tn the 
practice of Western Europe (Sec Ken'i's Com­
mentaries, iii. 525). The reasonin~ ha~ been 
put pointedly in Pennsvlvania. Chief Justice 
Till!hman says in 1810. in Carson v. Bla7.er 
(33) 

""the common law principle concerning river<;" 
(viz .. that rivers. where the tide does not 
ebb and flow. belong to the owners of ad­
joining lands on ·either side), "even if 

• ATR 1914 Privy Council 48 
• AIR 1949 Privy Council 3 
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extended to America, would not apply to 
such a river as the Susquehanna, which is 
a mile wide and runs several hundred miles 
through a rich country, and which !s navi­
gable and is actually navigated by large 
boats. If such a river had existed in 
England no such law would ever have been 
applied to it." 

(Sec too, Shrunk v. Schuylkill Navigation Co. 
(34)]. Thirty years later in Zimmerman v. 

Union Canal Co. (35) President Porter 
observes : 

"the rules of the common law of England in 
regard to the rivers and the rights in ripl­
rian owners do not extend to this Cclm­
monwcalth, for the plain reason that rules 
applicable to such streams as they have 
in England above the flow of the tide, 
scarcely one of which approXimate to the 
size of the Swatara, would be inapplicable 
to such streams as the Susquehanna, the 
Allegheny, the Monogahela," and sundry 
other "rivers of Damascus". 
• 

A similar deviation, equally ground in good sense, 
from the strict pattern of the English law 
of waters lies at the bottom of the current 
of Indian cases previou5ly referred to and 
forms its justification." 

16.1.6 The principle was reiterated ~ bv Lord 
Normand in Maharaja of Pittapuram v. PrOvince of 
Madras.(~) At page 5, lord Normand states : 

''In the High Court the argument proceeded, as 
the judgment records, on the footing that 
the Godavari is a public navigable river, but 
counsel for the appellant submitted to thdr 
Lordships that because the river was not 
navigable 3.t all seasons in all parts of tht:' 
eastern side at the locus it must be treated 
as non-navigable on the eastern side. Their 
Lordships have no hesitation in rejecting this 
novel contention or in holding that an em­
banked river which includes a navigable 
channel is to be treated as without qunlifi· 
cation a navigable river between its embank­
ments." 

.16.1.7 Jn its Statement of Ca~e Gujarat has averred 
that ''Narmada river was navigable in its tidal reach 
upto Broach 48 KM from the mouth by vessels of 
70/80 tonnes, and in the further reach of the 48 KM 
i.e. upto Chandod, by "small" country crafts" 
(Gujarat Statement of Case Volume 1. pace 7.) 111 
the report of the Inland Water TransPort Committee 
it .h.as been pointed that the Narmada is navigable by 
sathng vessels and country boats for total distance of 
100 KM and 60 KM from Tilakwada to the sea almmt 
during the whole year (G/208. page 102, para. 14). 

Applving the principle of the decision of the Judicial 
Committee in the Pittapuram case to the admilted facts 
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of the present case, we are satisfied that the Narmada 
River should be held to be a public navigable river 
as a matter of law. 

16.1.8 As regards th(; ownership of the bed ot a 
public navigable river also, the decision of the Judicial 
Committee in the Pittapuram case makes it clear that 
the tid«lity of a river so far as the rivers in India are 
concerned, is an immaterial consideration. It was 
contended in that case on behalf of the appellant that 
in Common Law where a river was non-tidal, though 
navigable, its bed belonged to the riparian proprietor. 
The argument was rejected by the· Judicial Committee 
and it was held that the bed of a navigable river in 
any part of India, whether tidal or not, is vested in 
the Government unless it has been granted to private 
individuals. 

16.1.9 The further question arises as to whether 
the bed of a public navigable river in India belongs to 
the State Government or to the Union Government. 
The contention of Madhya Pradesh is that the owner­
ship of the river bed vests in the State Government and 
not in the Union Government. Section 172(1) of the 
Government of India Act, 1935, provided that all 
properties vesting in His Majesty for the purposes ot 
the Government of India before the commencement of 
Part Ill of that Act vested in His Majesty. The scheme 
of section 172 of the Government of India Act, 1935, 
was that all properties situated in a province or ch­
where vested in His Majesty and where lands and 
buildings were situated in a Province they were vested 
in His Majesty for the purposes of the Government 
of that Province. Subject to certain exceptions, which 
are not material in the present case, lands and building<> 
which were situated m a province but in view of 
the exceptions did not vest for the purposes of the 
Government of that Province, vested in His Majesty 
and lands and buildings situated elsewhere than in a 
Province, vested in His Majesty for the purpose of the 
Government of the Federation. The legal position 
has been changed as a result of Article 294 of th:! 
Constitution which states :-

"As from the commencement of this Constitution 

(a) all property and assets which immediately 
before such commencement were vested 
in His MajeEty for the purposes of th<! 
Government of the Dominion of India 
and all property and assets which imme­
diatelv before such commencement were 
vested in His Majesty for the purposes cf 
the Government of each Governor's Pro­
vince shall vest respectively ill the Union 
and the corresponding State ........ ,. 

16.1.10 In Re. The Allocation of Lands and Build­
ings in a Chief Commissioner's Province6 the Fede­
ral Court relied upon the capacity to legislate as dis­
closed by the entries in the legislative lists as indicative 
of the purpose for which the particular item of pro­
perty was to be held b)r the· Crown. At. page 30 of 
the Report, Sir Maurice Gwyer, C.J. Stated:-

, 1943: Federal Cour Reports 20 
' AIR 1976 Supreme Court 1393. 
I (1955) 2 SCR 919 

"That part of the canal which was, immediately 
before the commencement of the Act, still 
used for irrigation purposes in the Province . 
of Delhi must, we think, be held to have been 
used at that date for purposes which there­
after became Central Government purposes, 
since irrigation and canals are a Provincial 
subject, and the Central Government has all 

· the powers of a Province in the centrally 
administred areas [ss. 8(i)(a)_ and 100(4)]. 
It seems an irrelevant consideration that the 
Central Government may have fol.lnd it con­
venient to request or permit the Punjab 
Government to continue to administer so 
much of the canal as, after the separation 
of the Province of Delhi, was situate in that 
province ; and it seems equally irrelevant 
1hat the canal forms part of the Punjab irri­
gation system and that the water in it comes 
from the Punjab." 

16.1.11 In view of the entries 19 and 21 of List II 
of the Government of India Act, 1935 and correspond­
ing entries 17 and 18 of List II of the Seventh Schedule 
of the Constitution, we hold in the present case that 
the bed of the Narmada river belongs to the State 
in whose territory the river passes and the Union of 
India has no right of ownership of the river bed. A 
similar view has been expressed by the Supreme Court 
in Bhagwan Das Vjs State of Uttar Pradesh7• -----16.1.12 Gujarat and Maharashtra do not contest the 
legal position in the last paragraph. We had also 
issued notice to the Union of India in connection with 
this matter. The Union of India appeared before the 
Tribunal and filed CMP 10 of 1978 enclosed as An­
nexure XVI-I stating that "for the purpose of the 
present proceedings the Union of India has decided not 
to contest the issue whetl'ier the River Narmada is a 
public navigable river and if so in whom the bed of 
the river vests as a matter of law." 

16.2.1 It was also contended on behalf of Madhya 
Pradesh that the fishing rights in the Narmada river 
must be held to belong to Madhya Pradesh Govern· 
ment while the river flows through its territory. In 
our opinion, this argument must be accepted as cor­
rect. In Anand Behara and another Vs. State of 
Orissa and another8 it was held by the Supreme Court 
that the right to catch and carry fish was tantainount 
to a licence to enter upon the land coupled with a 
grant to catch and carry fish. In English law such 
a nght is held to be a profit a prendre [11 Halsbury's 
Laws of England (Hailsham Edition), pages 382 and 
383]. In English law, this is regarded as an interest 
in land because it is a right to take some profit of 
the soil for the use of the owner of the right. ( 11 
Halsbury's Law of England, Hailsham Edition, page 
382). In India such a right is regarded as a benefit 
which arises out of land and as such is "immoveable 
property" within the meaning of the Transfer of Pro­
perty Act. This legal position is not controverted by 
Gujarat or Maharashtra. 
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· · 16.3.1 Madhya Pradesh has suggeste~. ~raft direc­
tions as regards submergence, land acqUISition and re· 
habilitation in Madhya Pradesh Statements 120, . 136 
and 141. The draft directions suggested by GuJarat 
are contained in Gujarat Statements 41_ and _53. The 

. suggestions of Maharashtra arc contamcd m Maha­
lrashtra Notes 46, 47, 47-A and Maharashtra Statement 
No. 16. 

·. 16.4.1 After hearing the various view points put 
rorth · by the party States, we make the following 
directions : 

Clause I : Definitions : ' 
· 1 ( 1) "Land" The expression "land" !:hall have 

the same meaning as dcfinc<;i in the Land 
Acquisition Act, 1894, (hcrcmaftcr rcfcr~cd 
tO as the Act) which states "the expressiOn 
'land' includes benefits to arise out of land. 
and things attached to the earth or per· 
manently fastened to anything attached to 
the earth." 

1 (2} "Oustee" An "Oustee" shall mean any 
person who since at least one year prior. to 
the date of publication of the notificatm!l 
under section 4 of the Act, has been ord1· 
narily residing or eultiyating Jan~ or carrying 
on any, trade, occupation or calling or work· 
ing for gain in the area likely to be submcrg· 

L.-'.!.i,.. _ -:----"'\._ ed permanently or temporarily. 

•. 1(3) "Family" (i) A family shall include hU'S-
, r band, wife and minor chil9ren and ather per• 

·I sons dependent on the head of the family, 
e.g. widowed mother. 

I' 
' ' 

(ii) Every major son will be treated as a 
separate family. ' 

ll. Lands which are to be compulsorily acquired : 

r -II ( 1 ) : Madhya Pradesh and Maharashtra shall 
acquire for Sardar Sarovar Project under 
the provisions of the Land Acquisition Act, 
1894, all lands of private ownership situated 
below FRL 455 of Sardar Sarovar and all 
interests therein not belonging to the respec­
tive States. H on the basis aforesaid, 75 per 
cent or more land of a contiguous holding 
of any person is required to be compulsorily 

-... acquired, such person shall have the option 
to" compel compulsory acquisition o{ the 
entire contiguous holding. , . ... 

11(2) : Madhya Pradesh and Maharashtra shail 
also acquire for Sardar Sarovar Project under 
the provisions of the Land Acquisition Act, 
1894, all buildings with their appurtenant 
lands situate between FRL + 455 and MWL 
+ 460 including backwater effect. 

Il(3) : The backwater level at the highest flood 
level in Sardar Sarovar shall be worked out 
by the Central Water Commission in consul­
tation with Madhya Pradesh and Gujarat. 

111. Liabilily of Gujarat to Pay t;'!m~en.ration for 
Land Acquisition and RehabllllailOn etc. 

III ( 1) : Gujarat Shall pay to _Madh~a Pradesh aud 
Maharashtra all costs mcludmg compensa· 
tion, charges and expenses incurred by th~t;J 
for or in respect of the compulsory l_lcqut~l­
tion of lands required to be acqmn:d as 
aforesaid. 

III(2) : Gujarat shall pay to Mad.hya Prade.~h 
and Maharashtra and the Umon of lndta 
compensation for the respective Government 
lands and ~tructurcs on principles similar to 
those underlying the Land A~uisition ~ct. 
1894. Where any di5pute or dtfTerencc anscs 
between Gujarat, Madhya Pradesh, Maha· 
rashtra and the Union of lndia with respect 
to the' compensation payable as aforesaid, 
any of the three States of Gujarat, Madhya 
Pradesh and Maharashtra or the Union of 
India may refer the matter i~ dispute to 
arbitration. The State of Gujarat on the 
one hand and the States of Madhya Pradesh, 
Maharashtra or the Union of India (as the 
case may be) on the other hand shall re..~pcc· 
tively nominate one Arbitrator each. In the 
event of disagreement between the Arbitra­
tors, such dispute or difference shall be refer­
red to an Umpire who shall be a person 
appointed in that behalf by the Chief Justice 
of India from among persons who arc, or 
have been Judges of the Supreme Court. The 
decision of the Arbitrators or, as the case 
may be, of the Umpire shall be final and 
binding on the parties and shall be given 
effect to by them. Madhya Pradesh, Maha­
rashtra or the Union of India (as the case 
may be) on the other hand shall respectively 
nominate one Arbitrator each. The decision 
of the Umpire and arbitrators shall be final 
and binding on the parties and shall be Jtivcn 
effect to by them. 

111(3} : Gujarat shall pay to Madhya Pradesh 
and Maharashtra land revenue in accordance 
with the respective Land Revenue Codes of 
Madhya Pradesh and Maharashtra in respect 
of aU 'lands in their respective territories 
acquired for Gujarat or conveyed to it. 

lll(4) : Gujarat shall pay to Madhya Pradesh 
and Maharashtra all costs, charges and ex­
penses incurred by Madhya Pradesh and 
Maharashtra for the purpose of removal and 
reinstallation of any ancient or historical 
monuments, archaeological remains, religious 
place of workship or idols likely to be 
affected by submergence under Sardar Saro­
var and that in the event of such payment 
being made, no separate compensation ~$ 
hereinbefore provided shaH be required to 
be paid in respect of the same having been 
affected by t_he sumbergence. 

liJ(5) : Gujarat shall _pay to Madhya Pradesh'. 
and Maharashtra all costs, charges and. ex-, 
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penses required to be incurred by them. ~or 
rehabilitation of oustees and oustee famthes 
in their respective territories in accordance 
with the directions hereinafter contained. 

IU(6) : Gujarat shall pay to Madhya Fradeoh 
and Maharashtra costs on account of estab~ 
lishment charges for land acquisition and 
rehabilitation and other departmental staff 
which Madhya Pradesh and Maharashtra 
may consider necessary for the purpose of 
such acquisition and rehabilitation. 

IV. Provision for Rehabilitation: 

IV ( 1 ) : According to the present estimates thr 
number of oustee families would be 7,366 
spread over 173 villages in Madhya Pradesh, 
467 families spread over 27 villages in Maha~ 
rashtra. Gujarat shall establish rehabilitation 
vi\Jacres in Gujarat in the irrigation command 
of the Sardar Sarovar Project on the norms 
hereinafter mentioned for rehabilitation of the 
families who are willing to migrate to 
Gujarat. For oustee families who are unwill­
ing to migrate to Gujarat, Gujarat shall pay 
to Madhya Pradesh and Maharashtra the cost, 
charges and expenses for establishment of 
such villages in their respective territories con 
the norms as hereinafter provided. 

IV(2)(i) : According to the present estimates 
the number of oustee f~milies below RL 350 
would be 30 spread over 20 villages in 
Madhya Pradesh and 250 families spread 
over 20 villages in Maharashtra. Within six 
months of the publication of the decision of 
the Tribunal in the Official Gazette, Gujarat, 
Madhya Pradesh and Maharashtra shall deter· 
mine by mutual consultation the location of 
one or two rehabilitation villages in Gujarat 
to rehabilitate oustees from areas below RL 
+ 350. Gujarat shall acquire necessary 
lands fo-r the rehabilitation villages and make 
available the same within two years of the 
decision of the Tribunal. Within six month~ 
of the decision of the location of the rehabi­
litation villages in Gujarat, Madhya Pradesh 
and Maharashtra shall intimate to Gujarat 
the number of oustee families from areas 
below RL 350 willing to migrate to Gujarat. 
For the remaining oustee families, Madhya 
Pradesh and Maharashtra shall arrange to 
acquire lands for rehabilitation within the 
respective States. 

IV(2) (ii) : Madhya Pradesh and. Maharashtra 
shaJl set up adequate establishments for 
land acquisition and rehabilitation of oustee 
families. Gujarat shall deposit within 3 
months of the decision of the Tribunal Rupees 
ten lakhs each with Madhya Pradesh and 
Maharashtra in advance toward~ cost of 
establishment and rehabilitation in these 
State~ to be adjusted after actual costs are 
determined. Madhya Prade~h and Mahara­
shtra shall start land acquisition proceedings 

for areas below RL + 350, within six months 
of the decision of the Tribunal and convey 
the lands to Gujarat for project purposes 
within 3 years of the decision of the Tribu~ 
nal. Within 18 months of the decision of the 
Tribunal, Gujarat shall make an advance 
payment of Rs. 70 lakhs to Madhya Pradesh 
and Rs. 100 Jakhs to Maharashtra towards 
the compensation of land, to be adjusted after 
actual costs are determined. 

IV(2) (iii) : Regarding the oustee families from 
areas above RL + 350, Gujarat shall inti­
mate to Madhya Pradesh and Maharashtra 
within 6 months of publio.:afion of the decision 
of the Tribunal in the Official Gazette the 
number and general location of rehabilitation 
villages proposed to be established by Gujarat 
in accordance with the decision of the Tri­
bunal. Within one year of the receipt of pro­
posal of Gujarat, both Madhya Pradesh and 
Maharashtra shall intimate to Gujarat the 
number of oustee families willing to migrate 
to Gujarat. The three State~ by mutual con­
sultation shall determine within two years of 
the decision of the Tribunal, the number and 
general location of rehabilitation villages re­
quired to be established by Gujarat in its 
own territory. Madhya Pradesh and Maha­
rashtra shall intimate to Gujarat the number 
of such villages to be established in Madhya 
Pradesh and Maharashtra and for which 
.Gujarat would be required to make payments 
to Madhya Pradesh and Maharashtra res­
pectively. 

IV(2) (iv) : Gujarat shall acquire and make avail­
able a year in advance of the .submergence 
before each successive stage, irrigable lands 
and house sites for rehabilitation of the oustee 
families from Madhya Pradesh and Mahara­
shtra who are willing to migrate to Gujarat. 
Gujarat shall in the first instance offer to 
rehabilitate the oustees in its own territory. 

IV ( 3) : Gujarat shall also provide the following 
grants and amenities to the oustees :-

(a) Resettlement Grant (RehabilitatiOn Grant) 
~Gujarat shall pay per family a sum of 
Rs. 750 inclusive of transportation charges 
as resettlement grant. 

(b) Grant~in-aid. 

In addition, Gujarat shall pay per family grant-in­
aid in the following scale :-

Where total compensation is 
received 

Above Rs. 2000/­

Between Rs. 2000/- and 
Rs. ~00/-

Less than Rs. 500/-

Grant-in-aid 

Nil 

Rs. 500/- Jess an amount equal 
to one third of the compensa­
tion in excess of Rs. ~00/-. 

Rs. 500/-. 



' (c) Civic amenilies: 

1. One primary school (3 rooms) for 100 
families. 

2. One Panchayat Ghar for every 500 
families. 

3. One Dispensary for every 500 families. 

4. One seed slorc for every 500 families. 

5. One children's park for every 500 families. 

6. One village pond for every 500 families. 

7. Drinking water well with trough for every 
50 families. 

8 .. Each colony should be linked to main 
road by roads of appropriate standard. 

9. One platform for every 50 families. 

10. Evcrv oustee family shall be entitled to 
and allotted a house site, i.e. a plot of 

land measuring 60' X 90' free of cost. In 
addition, n provision of 30 per cent midi­
tiona! area for roads, Government build­
ings, open space etc. shall be made by 
Gujarat under civic amenities. 

11. The State of Gujnrat shall make the follow~ 
ing provisions for rehnbilitation in Madhya 
Pradesh and Maharashtra :-

"'· (a) Resettlement 

(b) Grant-in-aid 
750/- per family 

500/- per family 
(c) Acquisition of land for resettlement 

or rnmilic:<~ :l!Tccted @J one acre for 6 
families 1500/- per acre 

(d) Civic omrnitics : 

1. One primary school @· 100 
families 30000/· each 

2. One Community HolJ.cum-Pan. 
cha)'at Bhawan f!!· 500 families 20000/- each 

3. One Dispensary 0' 500 families . 25000!- each 

4. One seed store §1 500 families 10000;. each 
~- One Children's Park @. 500 fami-

lies 6000,1- each 
6. One well with trough @ 50 fami-

lies 10000/- each 
7. One pond @ 500 families . 20000!- each 

8. One tree platform (if' 50 families 1500/- each 
9." One religious pla{'C of worship '£j 

100 families 1000/- each 
10. Construction of approach roads 

& link road~ for Ahadies 3 KM 
per every new Abadi 30000/- per KM 

I I. Electrical distribution lines & 
Streetlights 2 KM per 100 fami· 

lie:~ llOOOf- fl(:r KM 
12. Social amenities for each munici­

pal town going under submer· 
gf:nce viz .• water supply & sani­

·tary ll.rrangemen~. lay-out level-
ling or site etc, 500000!- each tOl!.TI 

IV(4)(i): Gujarat is directed to provide for 
rehabilitation and civic amenities as per direc­
tions contained hereinabove in Clause IV(3) 
in its estimate for B-Land compensation and 
rehabilitation. 

IV(4)(ii): Notwithstanding the provisions here­
inabove contained, Gujarat shall not be liable 
to pay any compensation for the loss of 
public properties, facilities or amenities such 
as drinking water we!ls, primary school build­
ings, internal roads, village sites, approach 
roads, dispensaries, Panchayat Buildings, 
rural electrification. highway, bridges, tele­
graph lines. power lines, etc. if corresponding 
alternative properties, facilities or amenities 
arc to be provided at the cost of the Sardar 
Sarovar Project. The party owning the facility 
shall have the option to accept compensation 
for utilities as existing or ask for their replace­
ment or re-location at the cost of Gujarat. 

IV(5) : It is made clear that the monetary values 
in Clause IV(3) (c) arc liable to be changed 
at the time of actual rehabilitation. Where 
uny dispute or difference ari~es as regards the 
changed valuation, the matter shall be deter­
mined by arbitration in the maoner provided 
in Clause 111(2) above and Gujarat's liability 
shall stand altered accordingly. 

.IV(6){i) : In the event of Gujarat being unable 
to resettle the oustees or the oustees being 
unwilling to occupy the area offered by 
Gujarat, Madhya Pradesh and Maharashtra 
shall make such provisions for rehabilitation, 
civic am~nit~s etc. on the Jines mentioned in 
Clau:;e IV( I) to (4) above. Gujarat shall, 
in that event, be liable to pay all such ex­
penses, costs etc. arising out of or in con­
nection with rehabilitation and provision of 

civic amenities for the oustees including the 
cost of all acquisition proceedings and pay­
ment of compensation etc. a'> per the Land 
Acquisition Act. for the land allottcO to 
oustces for cultivation and habitation. 

IV(6){ii) : In no event shall any areas in 
Madhya Pradesh and Maharashtra be sub­
merged under the Sardar Sarovar unless all 
payment of compensation, expenses and cost 
as aforesaid is made for acquisition of land 
and properties and arrangements are made 
for the rehabilitation of the oustccs therefrom 
in accordance with these directions and in­
timated to the oustees. 

IV{7) : Allotment of Agricultural La11d : Every 
displaced family from whom more than 25 
per cent of its land holding is acquired shall 
be entitled to and be allotted irrigablc land 
to the extent of land acquired from it sub­
ject to the prescribed ceiling in the State 
concerned and a minimum of 5 acres per 
family. Thi$ land shall be transferred to 
the oustec family if it agrees to take it. The 
price charged for it would be a~ mutually 
agreed between Gujarat and the concerned 
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State. Of the price to be paid for the land 
a sum equal to 50 per cent of the compensa~ 
tion payable to the oustee family for the land 
acquired from it will be set off as an initial 
instalment of payment. The balance co<;t of 
the allotted land shall be recovered from 
the allottee in 20 yearly instalments free nf 
interest. Where land is aUotted in Madhya 
Pradesh or Maharashtra, Gujarat having paid 
for it vide clause IV(6) (i) supra, all re­
coveries for the allotted land shall be credited 
to Gujarat. 

IV(8) : Any dispute between the States in res­
pect of Clauses JV(l) to (7) of. these direc­
tions shall be referred to and determined by 
arbitration in the manner provided in Clause 
III(2) of these directions. 

V. Programme for Payment to be made by Gujarat 
to Madhw1 Pradesh and Maharashtra. 

V(l) : As soon as practicable after the publica­
tion of the decision of the Tribunal in the 
Official Gazette, Gujarat shall prepare and 
furnish to the other party States, a fre~h 
estimate of sub-head B-Land for the Sardar 
Sarovar Project as permitted by the Tribunal 
including in particular, costs of acquisition 
of lands in Madhya Pradesh and Maharashtra 
and of rehabilitation of oustee families in 
MadhYa Pradesh and Maharashtra. 

V(2) (i) As soon as practicable after the publica­
tion of the decision of the Tribunal in the 
Official Gazette and in any case before ex­
piry of three months thereafter, both Madhya 
Pradesh and Maharasbtra shall furnish to 
Gujarat three sets of Majmuli/Taluka maps 
of all talukas in their respective territories 
likely to be submerged wholly or partly 
under Sardar Sarovar. These maps shall in­
dicate village boundaries. Within three 
months after the receipt of the Majmuli/ 
taluka maps Gujarat shall mark thereon th~ 
boundarv of the area situated below the FR L 
as also that between FRL and MWL, includ­
ing backwater effect and shall return one 
respective set so marked to Madhya Pradesh 
and Maharashtra. 

V(2) (ii) : As soon as practicable after the re­
ceipt of one set of the Majmuli/Taluka mans 
marked as aforesaid and in any case within 
six months thereof, the Government of 
Madhya Pradesh and Maharashtra shall, 
publish not,ifications under sub-~ection (1) of 
section 4 of the Act notifying that the lands 
in their respective territories situated below 
the FRL and the buildings with their appur­
tenant land between FRL and MWL includ­
ing backwater effect (to be specified in the 
notifications) are likely to be needed for the 
Sardar Sarovar Project. 

V(2)(iii) : As soon as practicable after publica­
tion of the decision of the Tribunal in the 
Official Gazette as hereinbefore referred fl) 

and in any ca~c within one year thereof, 
Gujarat shall intimate to Madhya Pradesh 
and Maharashtra yearwise programme of con­
~truction of the dam. 

V ( 2) (iv) : Objections, if any, received against 
the proposed acquisition of lands as notified 
under section 4 of the Act shall be heard 
and disposed of and any reports to the State 
Governments as contemplated by Sub-section 
( 2) of Section 5A of the Act shall be made 
with utmost expedition. The Governments 
of Madhya Pradesh and Maharashtra shall 
issue requisite notifications under section 6 
of tOe Act with utmost expedition and in any 
case before the expiry of three years from 
the dates of publication of the respective noti­
fications under sub-section ( 1) of Section 
4 of the Act. 

V(2) (v) : As soon as practicable, after receipt of 
the yearwisc programme of construction of 
the Sardar Sarovar dam from Gujarat both 
Madhya Pradesh and Mabarashtra in con­
sultation with Gujarat shall finalise their res~ 
pective yearwi~e programme of completing 
the proceedings for compulsory acquisition 
of lands in their respective territories upto the 
stages of making awards under section ·tt of 
the Act and of taking possession of the lands 
under section 16 of the Act. 

V(3) ri) : Gujarat is required to pay to Madhya 
PrarJr;-sh and Mabarashtra compensation for 
r:ompulsory acquisition of lands, market value 
of Governments lands to be conveyed to 
Gujarat and expenditure to be incurred in 
connection with the rehabilitation of oustees 
families to be rehabilitated in Madhya 
Pradesh and Maharashtra as hereinbefore 
provided. Madhya Pradesh and Maharashtra 
shall on or before 30th September of each 
year intima:e to Gujarat the amounts re­
quired to be paid by Gujarat to Madhya · 
Pradesh and Maharashtra respecti~ely having 
regard to (a) the extent of lands m Madhya 
Pradesh and Maharashtra in respect of which 
awards are likely to be made under section 11 
of the Act (b) the extent of Government 
lands likely to be conveyed by Madhya 
Pradesh and Maharashtra to Gujara~ during 
the next financial year and (c) the expendi­
ture likely to be incurred by Madhya Pradesh 
and Maharashtra in connection with rehabili­
tation of oustee families in Madhya Pradesh 
and Maharashtra during the next financial 
year. In arriving at these estimates for the 
next financial year, Madhya Pradesh and 
Maharasbtra shall also take into account 
the differences, if any between the 
payments made by Gujarat in pursuance of 
thrs Clause for the current financial year and 
the amount actually payable during the said 
financial year. 

V(3) (ii) : On the basis of these estimates 
Gujarat shall on or before the 31st May of 



the following financial year make payments to 
Madhya Pradesh and Maha~ashtr~ of the 
amounts estimated as prov1ded m Clause 
V(3)(i) above. 

V(3) (iii) : Gujarat shall at each successive stage 
of submergence intimate to Madhya Pradesh 
and Maharashtra the area coming under sub­
mergence at least 18 months in. advance. 
The inhabitants of the area commg undo;:r 
the respe~tive stages of submeq,~ence will ~e 
entitled to occupy or use therr propert1es 
without being required to pay anything for 
such occupation and use till a date to be 
notified by the State concerned which date 
shall not be Jess than six months before sub­
mergence. They must vacate the area by 
the notified date. 

V(4) (i) : On payment of the amounts to be 
paid each year by Gujarat as compensation 
for compulsory acquisition of lands as afore­
said. Madhya Pradesh and Maharashtra 
shall as expeditiously as possible complete the 
acquisition and transfer such lands to Gujarat 
so as to vest the lands in Gujarat to be 
used only for the purpose of submergence 
and subject to clauses V(5) to (8) of these 
directions. 

V(4) (ii) : On payment of the market value of 
Government lands by Gujarat as hereinbefore 
provided Madhya Pradesh and Maharashtra 
and the Union of India shall convey such 
lands to Gujarat so as to vest in Gujarat to 
be used only for the purpose of submergence 
and subject to clauses V(5) to (8) of these 
directions. 

V(5) : Gujarat shall pay to Madhya Pradesh 
and Maharashtra the amount of land revenue 
payable every year for the lands coming 
under submergence, at the rates prevailing in 
Madhya Pradesh from time to time. 

V(6) : Notwithstanding vesting in Gujarat l')f the 
lands coming under submergence, Madh\'~ 
Pradesh and Maharashtra shall continue to 
enjoy all rights of sovereignty intact over the 
submerged area in the respective States. 

V(7) : Madhya Pradesh and Maharashtra res­
pectively shaii be exclusively entitled to all 

• 

rights of fishing, boating and water transpor­
tation over the part of lake over the submerg­
ed land within Madhya Pradesh and Maha­
rashtra respectively provided, however, that 
such right is not exercised to the prejudice 
of any utilities of the Sardar Sarovar Project 
or cause hindrance in the legitimate perfor­
mance of their duties by the project person­
nel. 

V(S) : All residual rights not specifically trans­
ferred to Gujarat in respect of the lands com­
ing under submergence shall continue to ve<;t 
in the Government in whose territory they 
are situated. 

V(9) In the event of the said lands not being used 
for the purposes of submergence for which it 
is acquired, the State of Gujarat shall re­
'tramfcr such land to Madhya Pradesh or 
Maharashtra as the case may be subject to 
the condition that Madhya Pradesh and 
Maharashtra refund to Gujarat the amount 
of compemation received from Gujarat in 
respect of such land. 

V(IO) In the event of any land acquired for re­
habilitation of oustee families is not used for 
the purpose, it shaH be returned to the origi­
nal owner on payment, where feasible, or 
otherwise disposed of and due credit given 
to Gujarat. 

V ( 11) All costs incurred by Gujarat on acquisi­
tion of land and rehabilitation of oustees in 
respect of Sardar Sarovar shall be charged to 
Sardar Sarovar Project estimate, Unit l­
Oam and Appurtenant Works. 

VI : Nothing contained in this Chapter shall pre­
vent the alteration, amendment and modifi­
cation of all or any of the foregoing clauses 
by agreement between all the party States. 

16.5.1 We have consulted our Assessors Dr. M. R. 
Chopra, Shri Balwant Singh Nag and Shri C. S. 
Padmanabha Aiyar with regard to the subject matter 
of this Chapter. They all advise us that they agree 
with the directions contained in paragraph 16.4.1. 
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Before the Narmada Water Disputes Tribunal 

ANNEXURI! XVI-1 
CMP No. 10/78-NWDT. 

In the matter of: Water Disputes regarding the Inter-State River Narmada and the River Valley thereof. 

In the matter of : 

AND 

The State of Gujarat 

AGAINST 

The State of Madhya 
Pradesh and others 

Subject :STATEMENT BY THE UNION OF INDIA 

May it please this Honourable Tribunal, 

Complainant 

RespOndents 

1. By its order dated the 30th November, 1977, this Honourable Tribunal had granted time to the Union oflndia till 7th January, 
1978 to file a CMP on the following item :-

'Whether the River Narmada is a public navigable river in the legal sense and in whom does the bed of river Narmada vest as 
a matter of law i.e. whether in the Union of India or in the States concerned, namely Madhya Pradesh, Gujarat or Mabarashtra, 
as the case may be.' 

2. It is submitted that the Union of India has taken considerable time to examine the issue mentioned above and, "after careful 
consideration, the Union of India has decided, for the purpose of the present proceedings not to contest the issue whether the river 
Narmada is a public navigable river and, if so in whom the bed of the said river vests. 

Settled by : Smt Shyamla Pappu Thro : V.P. Nanda, 
Sr. Counsel for the Counsel for 

dt. 7-l-78 Govt. of India. Govt. of India. 
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CHAPTER XVII 

ALLOCATION OF COST SARDAR SAROVAR PROJECT 

17.1.1 Issue No. 17 states-

"Whether the costs and benefits of the Navagam 
Project of Gujarat are required to be shared 
amongst the concerned States ? If so, in 
what manner and on what terms and condi· 
tions '?"** ** 

17 .1.2 The Sardar Sarovar Project is multipurpose 
in scope and envis3ges both irrigation and power gene­
ration. Also the project would bestow benefits upon 
mare than one State. It is, therefore, necessary to 
apportion its cost between irrigation and power and to 
determine the cost share of the beneficiary States. 

17 .1.3 The Sardnr Sarovar Project does not cater for 
any flood control and the moderation in flood flows 
on the reservoir level rising above FRL would be un­
regulated. The benefit of flood moderation would thus 
be incidental and no cost will have treen incurred to 
secure it. No part of the cost of the project may, there­
fore, be charged to flood control. 

Cost to be Apportioned 

17 .1.4 The cost estimate of Sardar Sarovar Project 
prepared by Gu.iarat in Exhibit G-1087 (Februarv 
1977) is divided in three parts as under:-

Unit I 

Unit II 

Unit III 

Dam and appurtenant works 

Canals 

Power 

This is on prescribed lines and the actual cost would 
therefore, be computed accordingly. Obviously, th~ 
en!Ire. cost under Unit II -Canals, is chargeable to 
JrrJ~at1on and that under Unit 111-Power, to power. 
It lS only. the cost of Unit I-Dam and appurtenant 
works, which ha~ to ~e apportioned between irrigation 
and power as th1s umt serves both the purposes. This 
<:?st will include credit which Sardar Sarovar would 
g1ve to Nannadasagar for regulated releases. 

Method of Apportionment 

17.1.5 Th~ Government of India, in its Jetter No. 
1(6)/62-Pohcy dated 17th April, 1967 (Annexure 
XVJI-1) to all State Governments desired .that a uni­
form method of cost allocation to main functions 
should be. made applicable to all multipurpose river 
valley projects and advised that the "facilities used" 
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method should be adopted for the purpose. The two 
most common ways of assessing the facilities used are: 

(i) reservoir capacity used for each purpose; 
and 

(ii) the quantity of water utilised for each pur-
pose. 

The reservoir capacity method, however, does not lend 
itself to precise evaluation in the present case. The 
quantity of water utilised method should, therefore, 
be adopt.;:d. The same was done by Khosla Committee 
(1965). 

17.1.6 The inflows received at Sardar Saravar can 
be considered in two parts viz. (a) the portion which 
would be let into Navagam Canal for use by Gujarat 
and Rajasthan and (b) the portion which would flow 
down from the reservoir into the river. In the initial 
years of . development of irrigation, the quantum of 
water which would flow down into the river would be 
relatively large and it would be possible to generate 
large blocks of power with it at the river bed power 
house. During this period power generation at the 
canal power house would be correspondingly small. 
Madhya Pradesh has stated that after ten years from 
the co.l1_lm~ncement of construction of Narmadasagar 
the utllisatiOn of Narmada water in the State would 
be 6.00 :MAP vide Madhya Pradesh CMP 116/77. ln 
its Master Plan for Development of Water Resources 
of the Narmada (1972), Exhibit MP-312 Madhya 
Pradesh has indicated at page 54 of Velum~ IA that it 
would ?O~plete C?nstruction of its irrigation works in 
the basm m a penod of 35 years. It is also likely that 
act1:ml development of irrigation would require another 
penod of 10 years. Madhya Pradesh would thus utilise 
1ts share of water of the Narmada only in a period of 
45 years from the date of construction of the Nar­
madasagar Project. This assumption is supported by 
the Report of the National Commission of Agriculture 
(1976~. _In para 157 of Part V of its Report, the 
CommJsSJon has visualised the development of irrigation 
only by the year 2025. In Table 15.7 given in that 
paragraph, it is said that Madhya Pradesh has one of 
the largest balance of irrigation to develop next only 
to Uttar Pradesh and Bihar. The year 2025 would be 
45 years fro~ 1980 when we may reasonably expect 
the. constructiOn. of Narmadasagar to be taken up. 
~u1arat. has enV1saged full development of Irrigation 
In a pen?d of 30 years from the date of taking up of 
construct1on of Sardar Sarovar dam vide Exhihit G-177 
Volume IV, pp. 449-450. Water use for the two pur~ 
poses can thus be considered in three stages, namely, 
after 10 years, 30 years and 45 years of the date of 
commencement of construction. 

17.1.7 The water fed into Navagam Canal would 
serve both the purposes of irrigation and power 

J' 

t 

• 
( 



'i r.r 

' 

109 

generation. The water let down into the river would be 
used for pow;;:r generation only. Taking into account 
the water used for the two purposes in different stages 
of development, the ratio of the waler used for the 
two purposes in the conventional period of 100 years 
on completion ,)f 'the dam has been worked ou1 in 
Annexure XVIl-2 and comes to :-

Irrigation 

Power 

43.9 per cent 

56.1 per cent 

The cost of Unit-Dam and appurtenant Works should, 
therefore, be apportioned between the two purpooes in 
the above ratio. 

Sharing of Cost by Gujarat and Rajasthcm 

17.2.1 Rajasthan's interest in Sardar Sarovar Pro­
ject is confined only to irrigation. In a year of 75 per 
cent dependability Gujarat and Rajasthan would draw 
from Sardar Sarovar 9.0 and 0.5 MAP respectiv.;:ly. 
Any excess or shortage will also be shared in the same 
ratio. Therefore, th~ irrigation component of the cost 
of Sardar Sarovar Unit I-Dam and appurtenant Works 
should be shared by Gujarat and Rajasthan in the 
ratio of 9.0 to 0.5 or 18 to 1. 

17.2.2 Rajasthan will be using the Navagam Ma:n 
Canal fOr conveying its share af water from Sardar 
Sarovar. Ignoring the relatively small loss from the 
lined canals, the tull share of Rajasthan will be con¥ 
veyed over the entire length of Navagam Main Canal. 
On the other hand, the discharge which the Main Canal 
will carry for Guj.'lrat will progressively get reduced at 
the off¥take point of every branch or distributary. Nor~ 
m-ally the cost of N avagam Main Canal, including that 
of all structures on it excepting regulators at off¥taking 
channels, should be shared by Gujarat and Rajasthan 
on cusec¥mile basis. The discharge to be considered 
for the purpose at any point would be the maximum 
which the canal will have to carry there in any month 
for the State. 

17.2.3 Gujarat has proposed that the Navagam Maio 
Canal would take off at RL + 300 and have a gradient 
of 1 in 10,000 upto the off¥takc of Banni branch at 
Mile 262 and 1 in 6000 for its remaining length from 
mile 262 to mile 310 upto Gujarat¥Rajasthan border, 
vide Exhibit G¥177, Vol. III, p. 367. According to this 
proposal, the F:-)L of the canal at Rajasthan border 
would be +99.47. In CMP No. 298 of 1977, Gujarat 
has stated that "If Gujarat is required to construct 
Navagam Main C:mal off-taking from Sardar Sarovar 
with a slope fl.a~ter· than that envisaged in its scheme, 
it would be done for the sole purpose of conveying th~ 
water for Rajasthan to predetermined elevation le,•el 
at Gujarat-Rajasthan border. The entire additional 
cost on account of adopting flatter canal is required to 
be borne by Rajasthan." 

17.2.4 In the Chapter on FSL of Navagam Canal, 
it has been prescribed that the canal should have a 
gradient of l in 12,000 upto the off-take of Saurashtra 
Branch at about Mile 180 and 1 in 10,000 thereafter 
upto Gujarat-R1jasthan border. Gujarat has proposed 
a steeper gradient in order to have a more economical 
section of the channel and save on cost of lining. The 

flatter gradient now prescribed would bring some more 
area in Gujarat under flow irrigation. But in the 
absence o£ corresponding increase in the apportion­
ment of water for Gujarat, it gives Gujarat only the 
advantage of a wider choice of area for actual irrigation 
from the flow command thus enlarged. Rajasthan, on 
the ather hand, g.::ts considerable advantage of bring­
ing substantial area of good irrigability under flow 
command which but for the flatter gradient now pres­
cribed would have to be irrigated by lift. It would, 
lherefore, be rea~onable that Rajasthan should pay 
for this benefit. By and large, the overall difference 
in cost of masonry structures on the canal would be 
relatively small for gradients proposed by Gujarat 
and that now prescribed. Also, it would require an 
inordinate effort to determine this difference as for 
doing so designs will need to be prepared for all the 
structures for the two cases. This cost differential 
should, therefore, be ignored. The difference in the 
cost in respect of land, earthwork and lining can, how­
ever, be easily worked out and Rajasthan should bear 
this incremental c·:)st in full. Thus, the cost of Nava­
gam Canal with its design approved by Narmada 
Control Authority should be shared by the two States 
as under:-

(a) The cost differential in respect of lalld, earth­
work and lining for the gradient proposed 
by. Gujarat and that now prescribed to the 
borne by Rajasthan in full. 

(b) The actm:.l cost of the canal less (a) above 
to be shared on cusec mile basis. 

17.2.5 The cost of the Main Canal beyond the off­
take point of the last channel of Gujarat should he 
borne entirely by Rajasthan. The cost of branch canals 
and distribution systems should be borne by the State 
whose area they would respectively serve. 

17.2.6 Of the cost of Unit 1-Dam and appurtenant 
works--the irrigation component is 43.9 per cent. 
Nineteenth part of this cost component is the share of 
Ra.iasthan. Therefore, the share of Rajasthan should 
be 2.31 say 2.3 per cent of the cost of Unit I. As 
regards Navagam Main CanaL the actual cost shall be 
shared by Gujarat and Rajasthan on cuscc-mile basis 
in the first instance. On completion of the work, the 
share cost shall be adjusted as indicated in paragraph 
17.2.4 above. Rajasthan shall credit its share cost each 
year initially on the basis of budget allotment. This. 
should then be adjusted at the end of the year to actual 
expenditure. The post construction expenditure on 
maintenance is not to be considered as cost of cons­
truction. 

17 .2.7 Should any difference arise between Rajas­
th:~n and Gujarat on figures of cost in respect of Nava­
gam Main Canal for purposes of sharing the cost, the 
matter shall be referred to the Narmada Control 
Authority and on such a reference its decision shall 
be final and binding. 

17.3.1 We have consulted our Assessors Dr. M. R 
Chopra, Shri Balwant Singh Nag and Shri C. S. 
Padmanabha Aiyar with regard to the subject matter 
of this Chapter. They aU advise us that they agree 
with the conclusion reached in paragraphs 17 .1. 7 and 
17.2.1 to 17.2.7. 



To 

Sir, 

All State Governments 

(Departments dealing with 

Irrigation & .Power) 

No. 1(6)/62-Policy 

GOVERNMENT OF INDIA 

Ministry of Irrigation & Power 

New Delhi, the 17th April, 1967 

27th Chaitra, 1889 

Sub :-Apporationm~nt of cost and allotment of reservoir storage space in multi-purpose projects 

ANNEXURE XVJI-1 

.1 am directed to say that the question of apportionment of cost and allotment of reservoir storage space for hydro-power, irrigation, 
navigation and. Hood control in multi-purpose projects has been engaging the ~tl~11ti0n of the Gmnnrr:wt fer t;uitc ~crre 1;n Cad 11 e 
question has also been considered at the various all India Irrigation & Power Seminars al!ended .by the repre~entnti\C~ of the C(n1ral 
& State Governments and by the special committees set up for the purpo;;e. In the light of these discussion, prOCedure has been drawn up 
for the apportionment of cost and allotment of reservoir storage space as indicated in the succeeding paragraphs which may kindly be adop­
ted by the State Government. 

I. (l) A·unif~rm _met~od of cost allocation should be made applicable to all projects. 

(2) The cost of multipurpose river valley projects should norma!ly be a !located to Only three main functions viz. (i) irrigation, (ii) power 
and (iii) flood controL The other functions, like water supply for dome~tic or ii1dustrial use~, navigation, piscictJlture, recreation and 
wild life protection, etc. should be included in one of these three functions. The share of cost, and any revenue that the project derived 
from these subsidiary functions, should be accounted for in the share of the same functions. However, where the cost of any of the 
subsidiary functons exceed 10% of the total cost of the project such a function should be treated as an additional main function and 

cost allocated to it separately. 

(3) Mainly, there are three methods of allocation in vogue : 

(i) Allernativejustifiablccxpendituremethod; 

(ii) Separable costs remaining benefits method; and 

(iii) Facilities used method. 

The "facilities used" method for allocation of the joint costs is recommended. Of the several ways of as~cssing the facilities used, 
the following two most common ones, individually or in combination as required, may be adopted. 

(i) Reservoir capacity used by each purpose; and 

(ii) The quantity of water utilised for each purpose. 

(4) The capacity of the reservoir or the quantities of water used for different functions, suitably weighted by consideration of adju~t­
rnents made in the pattern of releases in the interest of t:hcse functions, shotild be the basis for allocation of ccrrrr.cn ccsts. St:ch dishi­
bution of costs among various function has lobe done for each unit, like darn, canal, weir, etc. separately and not for the project as a whole. 

(5) In case where the benefits in respect of a particular function are not commensurate with the costs so debitable, suitable adjust-
ments may' be made between the allocation of common costs. 

(6) A review of the costs allocated tO the functions would be justified if and when there is significant change in the use of . facilities by 
the various functions concerned. 

II. Stage construction in u valley development. When phased development of a project is envisaged cost allocation should-be done on 
the basis of Proposals to be implemented immediittely. When subsequent phase of development of a scheme takes place, the coot should 
be reallocated accordingly. Re-allocation should also be done when the scope of the project is modified. In case one of the functions of a 
project gets deferred, the specific cost incurred for that function only together with the interest thereon, should be charged to it and the 
joint cost should be re-allocated when the deferred function comes into operation. At the time of such re-allocation, the joint cost should 
be taken the sum at charge at that time or the original joint cost modified on the basis of the then current construction cost index, which­
ever is less. 

lll. Multipurpose projects concerning mor·e than one Stau. The basis of allocation should be the same whether the beneficiary is 
one State or more than one State. 
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IV. Variation in allocation when complt!tion costs and full benefits are firmly emluated. The cost allocation should be done at the 
time of finalisation of the estimates but should be readjusted accord ina to actual expenditure on the completion of the project. 

V, Agency for detnmining allocation. The partners in the project should determine the cost allocation. In case of disa&reement 
among them, the matter should be referred to a party acceptable to all concerned. 

VI. Cost of allocatiiJI/ when the capacity resen•ed for flood is put to 11Se durig non-flood season. Encroachment on space reserved for 
floods should fl'?l be per_mitted during the specified flqo<:j season. But if; after the spedfied flo_od season the inflow is more than the with· 
drawal, the reservoir space eafmarked for floods. may be utiiised for other purpose by_ agreement. No extra ~ost should be ·debitable to 
other functions for such except when : · 

(i) project provides for filling in the space reserved for .flood control after the end of the specified flood season; 

OR 

(ii} the filling of a portion·of the flood space, subsequently agreed upon, is more or less on an assured basis, · 

It is requested thal the manner of allocation of costs and the specific aiiOca·tions- Si.Jgaested · shotM· be cleady· indicate'"d in the 
project reports which are sent to the Government of India for approval of the schemes, 

Copy forwarded for' information.and .a:uidance to : 
All Control Boards 

··-' 

Yours Faithfully, 

Sd/- G.K. DOGRA 
Deputy Secretazy 1o· the~Govt. of India 

.. :·. 

Sd/- R.L. MOHAN 

Under- Seci~t3ry to the Go-vt. of India 

0: ;·.:~.:: 

···" 

.~ . 

. ·- ... ::; 



•. -< ' 

. •. J ... 

. ; ... . " "' .. 

'.. . . .·. -. 

. .. 

' .. 
., 

···--· 

Use of Water ftom Sardar Saromr for Irrigation and Power GtDCnltlon 

·.:, ~ - :.Ten·,yeats :from theicoinmencemeot'of cbnSlruction of Narmadasagar iind Saidar· SafoVar dams, besides- the completion of these 
.... tWO. :itief-e.\VciUid De: 'fnwa, Bama, Bargi;Kolar and Sukta vide Madhya :prnd~h'S CMP 116 of .J977, At ·that stage ihe 'utilisation of 

Narmada water in Madhya pradesh would be 6.00 MAF vide above referred CMP. As Navagam Main Canal is illsoexpec:ted to be ready by 
then, Rajasthan would be able to, dmw -its full.share of water of 0.5 MAF .• Gujarat has envisaged full development of irrigation 
in a period of 30 )'Cars ·rrom the commen~!Tl(nl o(Consti-uction ddt Exhibit G-177, Volume- IV, pp. 449-450. Full utilisation of its share 
of Narmada water by Madhya Pmdesh is expected in 45 years from the commencement of construction. Water usc is, therefore, ·• 
considered in three_ stages, namely at 10 yeus, 30 years and 4S yenrs of the date of.commencement of·construction, 

.A. Afitr Tnr .Y~arsfrom Commr11cemtnt ofCollstructfon, ,. . - .. 
1. Yield of the catchment of 15% dependability: 

2. Dra.,'Tl into NB\'a£lllfl.c;anal, 

(i) For Gujaiat "; ·:; : : • .:. ~ 
l.::.::.:: · .. · ::-..::.TtllaJ.CCA ··· .·: 

(Vide Exhibits G-630 & 630---A/1) 

CCA ser\'ed (Vide Exhibit G-177 Vol IV. p. 447) 

Water use :'9 ..x :15.33 · ·• 

---~··· .. ·,::.. ~.-. ~ _: __ 54 _:oS .• · .""'?--S53 say 2.55 MAF 

(ii) For Rajasthan 

3. Utilis:uion by Madhyn Pradesh 

Actual use 

Regenemtion 

6 X 2.13• 

18.25 

Net use 

6.0 MAf 

0.7 MAF 

(•Sec Statement 11 .4 of Height of Sardar Sarovar Dam) 

4. Utilisation by Mahamshtm 

Actual use 
Regenemtion 

Net use 

0.25 MAF 
0.02 MAF 

5._ E\'llporation loss from reservoirs (Sec Anne)l:urc XVU-3) 

6. Water let down into the river 

=27. 01-{3 .05 +5. 30+0.23 +2.13)= 

B. Aftrr 30 ytarsfrom commtnetmmt of conJtrucJUm 

I. Inflow of 75% dependability 

2. Utilisation by Madhya Pradesh (by linear interpolation) 
3. Available from Madhya Pradesh'~ share 

18.25-13.00=5.25 MAF 

Les5 10% regeneration ... O.S2 MAF 

4. Water taken into Na\•ag3.m Canal 

5. Wnter let down into the ri\-cr 

112 

Total 

~-. 27.01MAF 

54.05 Jakh'acres 
15. 33. lalch acres 

0.!50 MAF 

3.0S MAF 

. S.30 MAF 

0.23 MAF 

2.13 MAF 

16.30 MAF 

28.00 MAF 
13.00 MAF 

• 
4.71 MAF 

9.50'MAF 

4.73 MAF 

, 

l 
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C. After 45 years[rom commencement of construction. 

l. Drawn into Navagam Canal 

2. Let down into the river • 

The water use for irrigation and power is thus as_ under :-

After 10 years 
After 30 years 
After 45 years 

113 

- Irrigation 

3.05 
9.50 
9.50 

9.50 MAF 

Nil 

(MAF) 

·,-_;Power 

CHPH RBPH '. 
Total 

3.05 16.30 19.35 
9.50 4.73 -14.23 
9.50 9.50 

The aggregate water use for the two purposes, irrigation and power, over a period of 110 years (allowing 10 years for conitf~~ion) 
works out as under :-
-·--·---------------~ 

Period from 
commencement 
of consctruction 

Irrigation 

-- ·--- --·--,---~-

10 to 30 ~.05+9.50 
'----'--- X 20=:oJ25.5 

2 
30 to 45 

45to 110 
.-.1 

Total 

9.50+9.50 

2 
_9:50-t9,_50 

2 

Hence percentage use for the two purposes is as under :-

885.5 X JOO 
Irrigation :43.9 per cent 

885.5+1131.3 

\131.3 X 100 
Power 56.1 per cent 

885.5+1131.3 

X 15=142.5 

X 65:=r.6J7.5 

885.5 

Power use 

19.35+14.23 
-------[x 20=::335.8 

2 
14.23+9.50 

--~" .. ax.-_l;:~::;l(!~ .. ?--~-;.; --
9.50 X 65 

:::61·7_..0 ..... 'i'!i ·.· ,. 

1134.3 
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A~<o't'-"IXUIU'. XVII-3 

Evapornlion loss from Res«volrs after Ten Year of Commmcemem of c0ri$tructlon of 
Dam~ (Ref: CMP 116.'77-NWDT) 

Narmadasagar & Sardar Sarolllr __ , 

t: The CvD.Ixmlti.OO 'ioss fiorn ttM:.i-csm:OirS ?f major projects which are c:qx-ctcd to be completed by then i~ as under :-

.-
Narmndasagar 

·~ Tnwa 
Bam• 
Bargi 
Kolar 
Suktn 

' ' 
Total 

------
,. 

Evaporation los~ 

MAF 
0.88 
0.22 
0.06 
0.25 
0.02 
0.01 

1.44 -----------------------------
2. Evaporation loss from medium, micro-minor & pumpina schemes 

'~ - : ' 

3. Evaporiliion lOss frOm Sanmr-S;;O~'a--; (FRL 455') 
p~ 

Totalevapointion \OS5,..J.44+0~J9':f=O.Sc:2.1J MAF 
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=IS% of usc 

" .. -=- )( !.2S 
100 

.., 0.1875MAF 
say 0.19 MAF 

• O.S MAF 

• 

• 

' 

J 
( 
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CHAPTER XVIII 

DIRECTIONS REGARDING SETTING UP OF MAClllNERY FOR 
IMPI~EMENTING THE DECISIONS OF THE TRIBAL 

18.1.1 We propose in this Chapter to examine the 
important quesdon of setting up a machinery for regu­
(ating the allocation of Narmada waters to the State~ 
concerned and otherwise to implement the decision of 
the Tribunal. 

18.1.2 This i~ the subject matter of issue No. 14 
which states :-

"What machinery, if any, should be set up to 
make available and regulate the allocation 
of waters to the States concerned, or other·· 
wise to implement the decision of the Tri­
bunal?" 

18.1.3 In our opirtion, the Tribunal has undoubted 
jurisdiction under the Inter-State Water Dis~utes Act 
(Act No. 33 of 1956) to set up a machmcry for 
carrying out the decisions of the Tribunal with regard 
to the apportionment of the Narmada waters amon~ 
the various States, for distribution of electric power 
benefits, for timely releases of Narmada waters from 
upstream reservoirs to meet the requirements of Sardur 
Sarovar, for sharing of the distress among the concern­
ed States in the event of the waters of the Narmada 
falling short of the allocated quantum and so on. As 
we have already pointed out. Article 262 of the Con­
stitution states that Parliament may, by law, provide 
for" the adjudicat\on of any dispute or complaint with 
respect to the usc, distribution or control of the waters 
of, or in, any in~er-State river or river valley: In pursu­
ance of this can!:titutional provision, Parhament en­
acted the Inter-State Water DisJ?utes Act, 19_56, Til 
provide for the adjudication of disputes regardmg the 
waters of inter-State rivers and river valleys. This Act 
contemplates the conotitution of a Tribunal u~der sec­
tion 4 and reference of the dispute to the Tnbunal so 
constituted under section 5. Under section 6 of the 
Ac·, "the decision of the Tribunal shall be final and 
binding on the parties to the dispute and shall be given 
effect to by thcin''. As contemplated in Article 262 of 
the Constitution, section 11 of the Ac: further pro-

t vidcs that "notwithstanding anything contained in any 
other law. neither the Supreme Court nor any other 
Court shall have or exercise jurisdiction in respect of 
any water dispn'e wh:ch may be referred to the Tribu-
nal under thiS Act". It is manifest upon a reading of 
these provisions that Parliament intended by the en­
actment of the t 956 Act that the water dispute between 

..--the disputing Sta ~es should be finally resolved by the 
_,. adjudication of the Tribunal and that the decision of 

the Tribunal was binding upon the party States who 
shall give effect to it. It is manifest that the final and 
binding adjudication of the water dispute can only bf' 
mad-e by a Tribunal which has the necessary power tn 

1 (1858) 117 R.R. 32, 41, 1 I Moore's P.(~. ~47., 

4 A&I/78-16 

make its decision effective by setting up a controlling 
body or authority for its implementation. It is true 
that the 1956 Act in terms docs not state that the 
Tribunal may set up such an author.i,y but such a 
power is necessarily implied from the language of the 
Act. In our opinion, the express power granted to the 
Tribunal by the Parliament to investigate the wa:er 
dispute between the States and give a bin_ding decfsion 
thereon involves by necessary implication that tht>: 
Tribunal is granted the power to do everything which 
is indispensable for carrying out its decision. The 
principle is expressed in the maxim : "Quando aliquid 
mandatur, mandatrJr, et omne per quod pervenitur ad 
illud." (11 Rep. 52). Dealing with the Doctrine of 
Implied Power~, Pollock C. B. observed in MICHEALY 
PENTON & JAMES FRASER v. JOHN STEPHEN 
HEMPTON.' 

"The validity of the appellant's argument must 
depend as my decision also must depend 
upon the application of the legal maxim : 
'Quando lex aliquid concedit concedere vide­
tur et iTlud sine quo res ipsa esse non potest,' 
It becomes therefore all important to consi­
der the true import of this maxim, and th~ 
extent to which it has been applied. After 
the fullest research which I have been able 
to bestow I take the matter to stand thus · 
Whenever' anything is authorised and es­
pecially if, as a matter of duty, require~ ta 
be done by law, and it is found imposs1blc 
to do that thing unless something else not 
authorised in express terms be else done, 
then that something will be supplied by 
necessary intendment." 

18.1.4 The principle is that where the ft,o.ct ~onf.ers 
a jurisdiction it also, confers by necessary .tmphcatlOn 
the power of doino all such acts or employmg all such 
means as are esse~1tially necessary to its execution. Jn 
other words; the Doctrine of Implied Powers can be 
legitimately invoked when it is found that a du!y has 
been imposed or a power conferred on authonty b~ 
statute and it is further found that that duty canna~ 
be dischr,rged or the power cannot be exercised e!fecd­
vcly unless some auxiliary or incidental power .1s as­
sumed to exist. ln our opinion, therefore, the Tnbunal 
has jurisdiction in the circUmstances of the present 
case ·to give necessary directions to the party St~t.cs for 
setting uo a machinery to ensure that the decJsJOn of 
the TribUnal is faithfully implemented by the States 
concerned. 

18.1.5 Shri ~:lriman on behalf of M~harashtra, 
Shri Chitale for Madhya Pradesh and Shn .Thakore 
for Gujarat are unanimously agreed that th1s repre-
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sents the correct position in law and that the Tribunal 
has the jurisdicti.::m in the. prcs~nt cas_e. to set up_ a 
machinery for implementmg . tts dec_t_,<>Ipn a_nd [~r 
carrying out the directions contame? ther~m. ~hn K. K. 
Jain for Rajasthan also agreed WJth this v;ew. 

Form of the Machinery 

18.2-1 As regards the exact form which th!s machi­
nery should take, there were differences of vrew-pomt 
between the party States. The draft o~ the p~opos~d 
machinery suggcs~e~ by Maharasbtra IS contamed .m 
its Written Submrss10n 48-A and Maharashtra. Sta.e­
ment 15. The proposals of Mad~ya P_radesh With re­
gard to draft machinery are contamed m Madhya Pra­
desh Statement 132 and 140. The draft of the propos­
ed machinery suggested by Gujarat is contained in its 
Written Submission 44 and Gu1arat Statement 52. The 
proposal of Rajasthan is contained in its Written Sub­
mission to and CMP 14 of 1975, Annexure V. 

Regulations and water accounting 

18.3.1 With respect to Regulations and ~ater A~­
counting all the party States have subm1ttcd thcu 
draft rul~s. Madhya Pradesh has submitted M.P. State­
ment 139 along wi[h CMP .196/77. The document 
filed by Maharashtra is MR-152 submitted with CMP 
166/77. Rajasthan has filed Exhibit R-298 and 
R-298(a) along with CMP 292 of 1977. The com­
ments of Gujarat are contained in Gujarat Statement 56. 

Agreement of the Union of India 

18.4.1 In CMPs 234 of 1977 dated 7-9-1977 and 
261 of 1977 dated 13-10~1977, the Union of India has 
expressly agreed to participate in !he machinery to ~e 
established by the Tribunal if so drrected and to do 1ts 
best to implement the decision of the Tribunal. 

Claim of Rajasthan to be a Member of the Narmada 
Control Authority 

18.5.1 It is necessary at this stage to deal with thl.! 
contention of Maharashtra and Madhya Pradesh that 
Rajasthan is not entitled to be a Member of tli~ Nar­
mada Control Authority, which is to be set up for 
carrying out the decision of the Tribunal. In support 
of its contention, Maharashtra referred to the decision 
on the preliminary issues dated 23rd February 197:'. 
wherein the Tribunal held that Rajasthan, being a non­
riparian State, was not entitled to a share of the waters 
of the inter-State river Narmada. But in its subsequ..::nt 
decision dated 8th October 1974, the Tribunal poinied 
out that the legal position has changed as a result of 
the Agreement between the party States dated 12th 
July, 1974. As a result of the agreement, Rajasthan 
has now become entitled to a share of the Narmada 
waters to the extent of 0.5 MAF. It was further pointed 
out that the most satisfactory se~tlement of an inter­
State water dispute is by agreement and once there is 
such an agreement, that it.~elf furnishes the law govern­
.ing the rights among the party States. (See page 10, 
paragraph 14 of the Indus Commission Report, 
Volume I). The same principle was enunciated in the 
judgement of the International Court o£ Justice, 1937, 
in the Meuse Dispute between Rolland and Belgium. 2 

• P.C.T.J. SeriesA/B No. 70,1937. 

• The real question to be answered therefore is whether 
un a proper interpretation of the agreement of 12th 
July 1974, Rajasthan is entitled to be a full-fle~geJ 
Member of the Machinery to be set up by the fn­
bunai. It was pointed out on behalf of Rajasthan that 
under· Clause 4 of the Agreement Rajasthan was al­
lotted O.S MAF of Narmada water for use in its terri­
wry and under Clauses 7 and 8, the height of the 
Navagam Dam nnd level of the ~anal we~e to l_Je fix~d 
by the Tribunal after taking !llt? cons1deratton t!Je 
various contentions and submiSSIOns of the part1es 
h-ereto, that is to say, of all the party States includi!lg 
Ra.iasthan. 

18.5.2 Clause 9 of the Agreement reads as fol­
lows:-

"That in the light of this Agreement, issues 4, 5. 
7, 7(a), 7(c), 7(d), 7(e), 7(f), 8, 10, 11, 
12 and 20 framed by the Tribunal on 28th 
Januarv 1971 may be deleted and that 
issues is', 7(b), 13 and 17 may be, suitably 
modified as in the annexure to th1s agree~ 
ment. All other issues may be determined 
by the Tribunal after t~king into cons.id?ra­
tion the various contentions and submiSSIOns 
of the parties here.to." 

18.5.3 Clause 12 states:-

"That Rajasthan shall be a party to the further 
·proceedings before the Tribunal, without 
prejudice to the legal position regarding th~ 
rights of a non-riparian State." 

18.5.4 It is apparent from Clause 9 that Rajasthan 
was given the right under the agreemem to put for­
ward its contentions and submissions before the Tri­
buna] not only with regard to 0.5 MAF of Narmada 
water allotted under Clause 4 but also with regard to 
the ques1iof! of apportionment of excess waters unde•· 
issues 9 qnd 9A. 

18.5.5 On beh<Jlf o£ Maharashtra and Madhya Pra­
desh it was said that the phrase "wi~hout prejudice to 
the legal position regarding the rights of the non­
riparian State" in Clause 12 meant that Rajasthan was 
nb~ intended to be a full-fledged party in the proceed­
ings before the Tribunal. Jn our opinion there is no 
warrant for this argument. As we have already pointed 
out, Clauses 4, 6, 7, 8 and 9 of the agreement give an 
equal right to Rajasthan with the other three partv 
States to participate in the proceedings of the Tribuml 
and argue all the issues arising between the pat1y 
States. In our opinion. the expression in Clause 12 of 
the agreement construed in the context of the other 
important clauses of the agreement, that is, clauses 4, 
6, 7, 8 and 9 should be properly interpreted to me~n 
that Rajasthan shall be a party to all further proceed-

I 
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ings notwithstanding the general legal posi:ion regarding 
the rights of the 1100-riparian States laid down by tne~ 
Tribunal in its judgement dated 23rd February 1972. 

Agreement of the Four Party States dated 12th Julv. 
1974 

]8.5.6 This interpretation of Clause 12 of the agr..:e~ 
ment dated 12th July 1974 is also suppor-ted by the 
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subsequent conduct of the party S:ates. On 16th March 
1975, Madhya Pradesh, Gujarat, Maharashtra and 
Rajasthan further entered into an agreement with re­
gard to exeeu~ion of certain irrigation projects in the 
Narmada basin by Madhya Pradesh and in Gujarat. 
This Agreement is Exhibit MP-566 and reads as fol­
lows:____:_ 

"It is agreed that the development of the N armaC!a 
Waters should no longer be delayed in the 
best nati"nal interes:. The party States to the 
dispute, therefore, agree to co-operate with 
the Tribunal in giving the decision at the 
earliest. 

'<. Without prejudice LO the decision of the 
Narmada Water Disputes Tribunal and also 
without prejudice to the claims of the four 
party States, nam~ly, Madhya Pradesh. 
Gujarat, Maharashtra and Rajasthan, 

(i) Gujara~ may go ahead with the construc­
tion of Karjan, Heran, Rami and Sukhi 
ptojects subject to usual scrutiny and ap­
proval by the Government of India. Maha­
rashtra has small catchment area in Kar­
jan sub-basin. Maharashtra will be 
al!owed to u'ilise Karjan waters from its 
catchment in Maharashtra. 

(ii) Madhya Pradesh may go ahead with 
Kolar, Bichia, Sukta and Bichhua-Latia 
projects subject to the usual scrutiny and 
apProval of the Government of India. 

New Delhi the 8th March, 1975. Sd/- Jagjivnn Ram, 

Sd/- H. C. Sarin, 
Advisor to Governor, 
Gujarat. 

Sd/- Harideo JrJshi, 
Chief Minister of 
Rajasthan. 

Sd/- Vasant Rao Patil, 
Minister for Irrigation, 
Maharashtra. 

Union Minister of 
Agriculture and Irrigation. 

Sd/- P. C. Sethi, 
Chief Minister of 
Madhya Pradesh, 

Sdj- K N. Singh, 
Dcputv Minister ot 

Agriculture & Irrigation.'' 

18.5.7 It is well-established that even if there is 
a doubt as to the meaning of a pruvision contained in 
a Treaty the relevant conduct of the contracting parties 
after the conclusion of the Treaty has a high probative 
value as to the intention of the parties a' the time of 
its conclusion. The point is well-state-d in the Comment 
on Article 19 of the Harvard Research Draft Conven­
tion (at page 966)H :-

''In interpreting a treaty, the conduct or action 
of the parties therc:o cannot be ignored. If 

117 

all the parties to a treaty execute it, or per­
mit ib execution, in a particular manner, 
that fact may reasonably be taken into ac­
count as indicative of the real intention of 
the parties or of the purpose which the in­
strument was designed to serve." 

18.5.8 The practice is recognised by Rousscau 1 

under the :illc Prise en consideration de !'attitude d~s 
Parlies, of which he writes :-

"11 Arrive assez frequcmmcnt que Ia juri,pru­
dence internationale proced'.": a !'interpreta­
tion rl'un traite d'apres !'application qui en 
a etc bite par les Par.ies contractantes, 
Cette attitude revelant !'interpretation qui en 
fait a ete effectivement suivie par les auteurs 
du traite." 

18.5.9 In 1928 in its Advisory opinion on the Juris­
diction of the Conrts of DaDZig the Permanent Court 
made the remark' : 

"The lnteJJ~!on of the Parties, which is to be as­
certained from the contents of the Agree­
ment, taking into consideration the manner 
in which the Agreement has been applied, 
is decisive. This principle of interpretation 
should be applied in the present case." 

18.5.10 In the Chamizal Arbitration in 191-lr. it was 
necessary to construe two American-Mexican boundary 
treaties of 1848 and 1853; and in that context the 
members of the Tribunal found it, 

"impossible to com~ to any other conclusion than 
that the two nations have, by their subse­
quent treaties and their consistent course of 
action in connection with all cases arising 
thereunder, put stich an authoritative inter­
pretati0n upon the language of the Treaties 
of 1848 and 1853 as to preclude them from 
now contending that the fluvial portion of 
the bonndary created by those treaties is a 
fixed line boundary." 

18.5.11 For theEe reasons we are of the opinion that 
Clause 12 of the Agreement dated 12th July, 1974 
construed along with Clauses 4, 7, 8 and 9 of the 
same agreement must be interpreted to mean that rhe 
intention of the party States was that Rajasthan should 
be a full-fledged party to all further proceedings before 
the Tribunal. We accordingly reject the argument of 
Maharashtra and Yladhya Pradesfh on this aspect of 
the case and hold that Rajasthan is entitled to be a 
Member of the Machinery to be set up by the Tribuna] 
with the same rights and obligations as the other three 
party States. 

~-Research in l'"ltemational Law on Treaties supplement to 29 American Journal of International Law, October 1935-. 
• Romseau-Principc Genera de droit international Publis (1944) (pp. 704·707). 
6 SeriesB,No.15atp.18. 
• Hudson-CasN on InternatiQna] Law (3rct Edn) 1951, pp. 267, 269. 
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18.6.1 Having examined the view-points of the party 
States, we give the following directions :- save and except that the next senior independent Mem· 

ber appointed by the Central Government and not the 
Acting Member shall act as Chairman at business 
meetin&s of the Authority or as the Chairman of the 
Authonty in the event of illness or absence of the 
Chairman of the Authority. 

PART A 

MACHINERY FOR REGULATION AND CON­
TROL OF THE NARMADA WATERS 

Clause l : Constitution of the Authority 

Clause 1 (1) : An inter-State administrative autho­
rity to be called Narmad~ Contrpl, Authority (here­
inafter referred tr: as the Authonty) shall be estab­
lished for the purpose of securing compliance with and 
impkmcntation of ihe decision and directions of the­
Narmada Water Disputes Tribunal (herein referred 
as the 'Orders'). 

Clause 2 :Secretary of the A11thority :The Authority 
shall employ a Secretary, who shall be an Engineer. 
He shall not be a Member of the Authority. 

Clause 3 : Quorum and Voting: Five Members 
shall be a quorum and the occurrence of the majority 
shall be necessary for the transaction of ·the business 
of the Authority except such business as the Authority 
may from time to time prescribe as routine. The Autho­
rity shall nor prescribe as routine any business in which 
the interests of any two of the States are likely to he 
in conflict. For the transaction of routine business 
three Members shall be a quorum and in the absence 
of the Chairman of the Authority, the Chairman elect­
ed at the meeting shall have a deliberative vote and 
in the event of an cqu~lity of vo:cs a casting vote also. 

Clm1se I (2) : The Authority shall constst ot seven 
hil!h-ranking Engineer Members, of whom one each 
~hill be of the rank of Engineer-in-Chief, Chief Engi­
neer or Additional Chief Engineer of the Irrigation 
Oep~rtment appointed by the Government of each of 
the States of Madhya Pradesh, Gujarat, Maharashtra 
and Rajasthan and three other eminent Engineers uf 
a rank not less than that of a Chief Engineer, to be 
appointed by the Central Government in consultaticm 
with the party States. One of the three Independent 
,'..1embcrs shall be nominated by the Centra] Govern· 
ru>!nt, as the Chairman of the Authority with a deli­
bera:ive vote at meetings where decisions , arc taken 
on any matter affecting the interest of more than one 
State and he will be 111 charge of the administrative 
work of the Authority. The Central or State Govern­
ment. as the case may be, shall have the power to 
remoVe or suspend from the Authority any Member 
who in its opinipn is not suitable to continue as Mem­
ber. 

Cla11se 1 ( 3) : Each Independent Member shall be 
rull-time Member and be appointed for a term not 
exceeding five years. The Members appointed by the 
Staie Governments shall be part-time Members. The 
appointin~ authority for independent Member or that 
for part-tune Member, as the case may be, shall deter· 
mine the term." and conditions of appointment in each 
case. As far as practicable, the first appointml!nt of 
the seven members of the Authority shall be madr. 
within three months from the date of publication of the 
decision of the Tribunal in the Offic1al Gazette. 

Clause 1(4): Vacancies of Members : On any 
vacancy occuring in the offices of the three indepen~ 
dent Members, the Central Government· shall appoint 
a person to such vacant office, and on any vacancy 
occuring in the office of the four Members other than 
the· independent Members, the State. Government by 
whom the Member whose office falls vacant was ap­
pointed shall appoint a person to the vacant office. 

In case of illne.~s or absence for any cause whatever 
of a Member. the Central GoVernment or St:~tc Gov­
ernment by whom he was appointed (a" the case may 
be) may appoint a person as an Acting Member dur­
ing ~uch illness or absence and the Acting Memhcr 
~hall while so acting have all the powers and p~rform 
all the duties :md be t=ntit!erl to the indemnities of the 
Member (vide Clause 5) in whose stead he so acts. 

-. . 
• 

Subject as aforesaid the Members shall have equal 
powers. 

Clause 4: Disposal of business by the Authority: 

Clause 4( 1) : Subject to the provisions of Clause 
4(2) below, the Authority may dispose of any matter 
before it either by circulation or by holding a meeting. 
However, it will be open to any Member of the Autho­
rity to require that a matter shall not be disposed of 
by circulation but at a meeting. 

Clause 4(2) : On the following matters the Autho­
rity shall record its decision by a Resolution at a 
meeting in which the Chairman and all the Members 
from the party States are present :-

(i) Framing of Rules of Business; 

(ii) Delegation of functions to a Member cor 
Secretary or any official of the Authority ; 

(iii) Categorising any part of the business of the 
Authority as of a format or routine nature ; 

(iv) Any other matter which any of the four party 
States require that it shall be decided at a 
meeting where all the members from the 
party States are present. 

Clause 4(3) : Subject to the foregoing provisions -
the Authority shall frame its own Rules for the condud' I 
of its business. ~ 

Clause 4(4): The Authority shall cause proper 
min!-nes or records of all its proceedings to be kept as 
a permanent record. 

Clause 5 : Indemnity of Members : No Member, 
officer or employee of the Authorii.y shall be liable for 
loss, injury or damage resulting from (a) action taken 
by such Member, Officer or employee in good faith 
and without· malice under· the apparent authority of 
the Orders, even though such action is later determin­
ed to be un~uthorised, or (b) the negligent or wrong­
ful act or omission of any other perSon, employed by 
the Authority and serving under such Member. officer 



' I 

119 

or employ~e unless such Member, officer or employee 
failed to exercise due care in the appointmenc of such. 
other person or the supervision of his work 

Clause 6 : Officers and Servants of the Authority : 
The Autho;ity may from time to time appoint or 
employ such and so many officers and servan 's as it 
thinks fit and remove or dismiss them, under the rules 
and regulation~ appl'cable to the appointment, removal 
and dismissal of 1hc Central Gowrnmcnt officers and 
servants. All such officers and servants shall as such 
he subject to the wlc control of the Authority. The 
scales of pay and other service conditions shall be as; 
applicable to Central Government employees, 

Persons employed in the services of the four States 
may be appointed or employed by the Authority in 
such proportions as !he Authority may deem fit. The 
Authority shall arrange with the State Governments 
to spare the services of the persons employed in the 
State Governments for whole-time employment with the 
Authority, or for the performance of any work or 
services for the Authority. The Authority may also 
make direct recruitment of any personnel ar obtain 
the s:;me from the Centre or other sources as consider­
ed appropriate. 

Clause 7 : Administrative & Field Organisation 
All expenses of the Authority (including the salary 
and expenses of th~ independent Members) shall be 
borne by the State Governments of Madhya Pradesh, 
Gujara~, Mahara~htra and Rajasthan in equal shares. 
The expenses pert<tining to a Member representing a 
State shall be borne by the State concerned. The cc:3t 
of maintaining, operating and controlling the gauging 
and other hydrological sta:ions in e::~ch State and the 
tele-communication systems for communicating the 
data shall be borne by the State concerned. The costs 
of construction and maintenance of the storages, power 
installations, diversion works. head works and c:mal 
net works shall be borne wholly by the State Gov­
ernment in whose territory thoz works are located or 
shared in case the benefics are· shared. 

Clause 8 : Powers, Functions and Duties of the 
Authority : 8(1) The Role of the Authority will 
mainly comprise co-ordination and direction. Normally 
all bilateral mattcl"s should be dealt wi~h mutually by 
the States concerned and referred to the Authority 
only if there is a dispute. 
c-' ' 
1 8(2) The Authority shall be charged wi:h the power 
and shall be under a duty to do :my or aU things 
necessary, sufficient and expedi-ent for the implem~n­
tation of the Ord~rs with respect to : 

(i) The storage, apportionment, regulation ana 
central of the Narmada waters ; 

(ii) sharing of power benefits from Sardar Saro­
var Project ; 

(iii) regulated releas-es by Madhya Pradesh ; 

(iv) acquisition by the concerned State for Sar· 
dar Sarovar Project of lands and properties 
likely to be submerged under S:udar Saru­
var; 

(v) compensation and rehabilitation and settle­
ment of oustees ; and 

(vi) sharing of costs. 

8(3) In particular and without prejudice to the gene­
rality of the foregoing_ functions, the Authority shall 
perform inter alia the following functions :-

(i) Madhya Pradesh or Gujarat, "'the case may 
be, shall submit to the Authority the Sardar 
Sarovar Project Report, the Narmadasagar 
Pr.ojcct Report, the Omkareshwar Project 
Repor( and the Maheshwar Project Report. 
The Auihority shall point out to the States 
concerned, the Central Water Commission 
and Planning Commission any features of 
lhese projects which may conflict wi:h the 
implementation of Orders of the Tribunal. 
Any subsequent changes in the :.;alicnt fea­
tures Dr substantial increase in cost in res­
pect o£ dams, powerhouses and c:mal head­
works shall be rcport~d :o the Authority for 
taking r-.ppropriatc action in the matter. 

(ii) The Authority shall decide the phasing and 
shall co-onlinate construction programmes 
of tPe Narmadasagar and Sardar Sarovar 
projc~ts wich a view to obtaining expeditious­
ly optimum benefits during and after the 
completion of the construction of the pro­
jects, having due regard to the availability 
of funds. 

(iii) The Authori'Y shall obtain from the concern­
ed States periodical progress reports both as 
to works and expenditure, and shall on re­
ceipt of such reports review the progress of 
construction of different units of the pro­
jecLs and whenever necessary advise the 
State com:-erned on the steps to be taken to 
expedite the work. The States shall submit, 
in respect of projects in Clause 8(3) (i), 
completion repor s to the Authority. 

(iv) The Authority shall issue appropriate direc­
tions whenever necessary for timely and full 
compliance by the concerned State~ with the 
Orders of the Tribunal in the matter of ::l.C­

quisi~ion for and making available to Guja­
rat lands and properties likely to be submerg­
~d under the Sardar Sarovar Project and in 
the matter of compens1tion and· rehabilita· 
tion of oustees thereunder. 

( v) The Authority shall cause to be estaj)lishe~ . ._ 
maintained and operated by the Sta'te Gov-
~rnments concerned or any one or more of 
them, such stream "and other gauging sta-
tions, equipped with automadc recorders 
where nec..::ssary, discharge, silt and evapo-
ration cbservation stations and measuring 
devices as may be necessary from time to 
time for securing the records required for 
carrying out the provisiG'llS of the Orders. If 
deemed necessary, 'he Authority may require 
the imlallation, maintenance and operation 
hy the State concerned of measurin!! devices 
of approved type at the head of ma.fn canals 
as also at the offtake of the c:mal for Rajas· 
than for measuring amount of water divefted 
from Narmada river system. 



(vi) Concurrent records shall be kept of the flow 
of the Narmada at all stations considered 
necessary by the Authority and the records 
correlated. 

(vii) 

(viii) 

(ix) 

(x) 

(xi) 

(xii) 

(xiii) 

(xiv) 

The Authority shaH frame rules of regulation 
and wafer accounting as per guidelines given 
in Chapter XV. It shall determine the shan~ 
of wat~r of each State for every ten-day 
period for purposes of regulation and water 
accounting. 

The Au~hority shall ensure implementation of 
the Orders of the Tribunal in respect of (a) 
quantum and pattern of regulated releases 
by Madhya Pradesh; (b) payment for such 
regulated releases/sharing of costs. 

The Authority shall collect from the States 
concernW. data of the areas irrigated by Nar­
mada waters in each season, of power gene· 
rated at each hydro-electric power station at 
and downstream of Narmadasr.gar, of wilh­
drawals for domestic, municipal and indus­
trial or any other purposes and of waters 
going down the river from Sardar Sarovar 
Project. 

The Authority shall determine the volume of 
water flowing in the river Narmada and its 
tributaries in a water year (1st July to 30th 
June next year). 

The authority shall determine from time 1 o 
time the volume of water stored by each 
State in reservoirs and other storages and 
may for that purpose adopt any device or 
method. 

The Authority shall de1ermine at appropriate 
perio.:lic intervals the use of Narmada waters 
made by the States, or such of them as neces­
sary, at any place or in any area at any time 
and for that purpose it may take note of all 
diversions or obstructions, whether natural 
or artificial or partly natural and partly arti­
ficial, from the river Narmada and its tri­
butaries and measure such use by any met­
hod as it deems fit. 

The Authority or any of its duly authorised 
representative shall have pawer to enter upon 
any land nnd property upon which any pro­
ject or development of any project, or any 
work of gauging, evaporation or other hydro­
logical station or measuring device has been 
or is being constructed, operated or main­
tained by anv State for the use of Narmada 
water. Each S'ate through its appropriate 
departments shall render all co-operation 
and assistance to the Authority and its 
authorised representatives in this behalf. 

The Authority shall meet as often as neces­
sary and decide on a proper management of 
waters including in particular the manner 
and details of withdrawals of waters from the 
storages on the N annada river system in ac~ 
cordance with the Orders. In particular, the 
Authority shall meet at the end of filling sea-

·------------------- ·-·· -- ··-
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(xv) 

son, anJ review the availability of waters in 
lhe storages on the Narmada river system 
and de~ide upon the pattern of their regula­
tion for the next irrigation season, Laking into 
account the carryover storages. 

The Authority shall give directions for a 
phased programme of construction for gene­
ration m1d transmission of power in fulfil­
ment ul the shares of power alloca.-ed to the 
three States of Madhya Prad-zsh. Mahara:>h­
tra and Gujarat from Sardar Sarovar and for 
payments therefor in accordance with the 
Orders of the Tribunal. The Authority shall 
also ensure thac generation and transmission 
of pow<:r from Sardar Sarovar complex are 
in accordance with the Orders. 

(xvi) The Authority shall issue appropriate direc-. 
tions for the establishment, maintenance and 
operation of an effective system of flood fqre­
casting and flood con'rol, including report­
ing of heavy precipitation, and telecommuni­
cation S}Stems. The safety of a structure shall 
primarily be the responsibility of the Chief 
Engineer incharge of the structure and no 
decision or order shall be binding on him 
if in his opinion the safety of the structure 
will be endangered thereby. The Authority 
shall publish annuallv and make available 
to party States the data regarding operation 
of reservoirs during floods. 

Clause 8(4) : In the lip:ht of its experience, the 
Authority may modify or add to the functions enume­
rated hereinabove in clause 8(3) (i) to (xvi) by a 
resolution. 

Clause 8(5) : All the concerned States sh:1ll submit 
to the Authority all the relevant information called 
for by the Auth0rity in connection with the Narmada 
Valley Development expeditiously and within reason­
able time. 

Clause 9 : Annual Report of the Authority : The 
Authority shall prepare and transmit to each of the 
four Sta•es as early as possible and in any case before 
the end of the ::urrent Water Year (1st July to 30th 
June) an Annual Report covering the activities of the 
Authority for the preceding year and to make available. 
to each State on its request any information within its 
possession any time and always provide access to its 
record to the Stale~ and their representatives. 

Clause 10 : Records of the Authority and their loca­
tion : The Authority shall keep a record of all meet­
ings and proceedings, maintain regular accounts, and 
have a suitable. office where documents, records, ac­
coun's and gangmg data shall be kept open for inspec­
tion by the four Slates or their representatives at such 
times and under such regulations as the Authoritv mav 
detcrmi.ne. The location of the Central, n;gional and 
sub-regwnal offices of the Narmada Co!ltrol Authority 
sh:dl, be determined by the Authority. 

The headquarters of the Authority shaH be at New 
Delhi till s11Ch time as it decides on its permanent 
location. 

- I 
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Clause 11: Contracts and Agreements : The Autho~ 
rity shall enter into such contracts and agreements as 
may be necessary and essential for the full and proper 
performance of the functions and duties conferred or 
imposed on it. 

Clause 12: Financial Provisions: (1) All the capt­
tal and revenue expenditure required to be incurred 
by the Authority shall be borne by the four States of 
Madhya Pradesh, Gujarat, Maharashtra and Rajasthan 
equally. The Governments of the four States shall pro­
vide the necessary funds to the Authority to meet all 
capital and revenue expenditure required to be in­
curred by the Authority for the discharge of its func­
tions. 

( 2) On the constitution of the Authority each vf 
the Governments of the four States shall contribute 
Rs. 5,00,000 (Rupees five lakhs) to the fund of the 
Authority in the first instance. 

(3) The Authority shall in the month of September 
of each year prepare detailed estima'e of the amounts 
of money required during the tw~lve months from the 
first day of April of the ensuing year, showing the 
manner in which it is proposed to expend such maney. 
The Authority shall on or before the fifteen:h of Octo­
ber forward a copy of such detailed estimate to th~ 
concerned Chic[ Engineers of the four States and indi­
cate the amounts required to be contributed by each 
State for the ensuing financial year. Each of the State 
Governments shall pay to the Authority its contribu­
tion a~ indice~ieri hy the Anthority on or hefore 'he 
30th day of April of the ensuing year. 

(4) The Authority shall maintain detailed and accu­
rate accounts of ~II receipts and disbursements and 
shall after the close of each financial year prepare an 
Annual Statemcni of Accounts and send copies thereof 
to the Accountants General as well as the concerned 
Chief Engineers o~ the four States. The form of :he 
Annual Statement of Accounts shall be such as may be 
pr~scribed by rules. The Accounts maintained by :he 
Authority shall be open for inspection at all reason­
able times by the four States through their duly autho­
rised representative or representatives. 

(5) Disbursements shall be made from the fund 
of the Auchority only in such manner as may be pres­
cribed by the Authority. The Authority may incur 
such expenditure as it may think fit to meet any emer­
g\!ncy in the discharge of its functions. 

( 6) The accounts maintained by the Author_ity shall 
be audited by the Comptroller and Auditor Generill 
of India or his nominee, who shall certify subject to 
such observations as he may wish to make on the 
annual accounts of the Authority. The Authority shall 
forward to the Accountants General and the concerned 
Chief Engineers of the four States copies of the R-eport 
of ihe Comptroller and Auditor General of India an::l 
shall include th~ same in its Annual Report. 

Clause 13 : Decision of the Authority : The deci­
sions of the Authority on all matters covered ltndcr 
clause 8 shall be final and binding on the four party 
States. However, there shall be a Review Committee 

may suo motu or on the application of any party 
State review any decision of the Authority. 

Clause 14( 1) Rr.view Committee : The Review Com­
mittee shall consist of five Members includine. a Chair­
man as under ·-

(i) Union Minister for Irrigation 
as the : C[lairman 

( ii) Chief Minister of Madhya Pradesh : Member 
(iii) Chief Minister of Gujarat: Member 
(iv) Chi-ef Minister of Maharashtra: Member 
(v) Chief Minister of Rajasthan : Member 

Th~ S~cretary of the Union Ministry of Agriculture & 
lrngatwn, Department of Irrigation shall be the Con­
venor of the R:::view Committee but shall not have anv 
votmg right. 

In case there is Presid-ent's rule in any of the States, 
the Gov~rnor of that State or his authorised represen­
tative Will act as Member of the Review Committee. 

Clause 14(2) The Chief Ministers of the four States 
rna y nominate the respectin Irrigation Ministers either 
~encrally or specially as the alternate Members with 
full powers of vnting, taking decisions etc. 

Clau~e.14(3) ; The Review Committee may review 
the d~CI~Ion of the Authority at a meeting at which 
the Chauman and all the Members of the Review 
Committee are pres-ent. 

Cl~use 14(4) : A_dvance notice of the proposed 
meetmg of the. ReviCw Committee, its agenda and 
agenda notes Will be forwarded by the Convenor to 
the party States. 

Clause 14(5) : The decision of the Review Commit~ 
tee shall be recorded in writing and shall be final and 
binding on all the States. 

Clau~e 15 : Constructi~m, Outside Jurisdiction of 
Auth~nty : The construction of the works and the 
plannmg of t~e Projects will be carried out by each 
State through Its own agencies and in the manner such 
State deems proper without any interference by the 
Authority or th~ oth~r States, save and except to the 
extent as prescnbed m the Orders of the Tribunal. 

Clause 16 : Not~ing contained in this Chapter shall 
prevent the alteration, amendment or modification of 
all or any of the foregoing clauses by agreement bet­
ween all the States concerned. 

Clause 17 : In C.M.P. 234 of 1977 and C.M.P. 20i­
of 19_77, the U ni?n of India has consented to partici­
pate 10 th_e mach:nery to be established by the order 
?f the Tnbunal, If so directed and to do its best to 
Implement the decision of the Tribunal. 

l!i terms of these C.M .. Ps, we direct the Union of 
Indm to participate in th~ machinery set up by the 
order ~f the Tn~unal to 1mplement the directions of 
the Tnbunal specifically ~mder clauses 1(2), 4, 12(61, 
1_3, 14 a':id generally to Implement all the other direc­
tions so far as the Union of India is concern-zd. 

18.7.1 W~ have cons~lted our Assessors Dr. M. R. 
Chopra, Shr_I Balwant Smgh Nag and Shri C. S. Pad­
m~nabha Atyar with regard to the subject matter of 
this qhap~er. They ;'lll advise us that they agree with 
the directiOns contmned in paragraph 18.6.1. 
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CHAPTER XIX 

ORDER AS TO COSTS AND OTHER 
INCIDENTAL MATTERS 

Order as to Cosls 

19.1.1 The Governments of Gujarat, Madhya Pra­
desh, Maharashtra and Rajasthan shall b_ear their own 
costs of appearance before the Tribunal. Th~ ~x­
penses of the Tribunal shall be borne and paid by 
the afOresaid (our States in equal share. This is in 
accordance with the practice followed in the USA as 
well as the precedent of the Indus Commi~sion Report. 

19.1.2 In paragraph 7 of our Order dated 7th May 
1976, we mentioned that Madhya Pradesh had pres~cd 
that it should be awarded special costs of hearing 
from 27-l-1976 ?o 1-4-1976 during which period 
Madhya Pradesh had argued the matter of soil sur­
veys carried out by Gujarat. Maharashtra likewise 
stated that it should be awarded special costs of hear· 
ing in CMP 87/1976 and connected petitions. Having 
given further consideration to the matter, we are of 
the opinion that there is flO justification in making an 
Order as to payment of special costs in this cas(: 

Use of Metric System 

19.2.1 The party States have in their submissrons, 
pleadings, arguments and statements given figures 
moStly in foot-pound-second system. Also, many of 
the old records produced in evidence have figures in 
that system. In our Report, we have used the same 
system for facility of reference. However, we have 
made our final order in Chapter XX in metric system, 
indicating at the same time the corre~ponding figures 
in foot-pound-second system. Where figures quoted 
in the two systems do not exactly tally, the figures 
in metric system shall prevail, except that the figures 
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of 28 MAF, 0.5 MAF and 0.25 MAF as per agree­
ment of the party States shall hold. 
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CHAPTER XX 

FINAL ORDER AND DECISION OF THE 
NARMADA WATER DISPUTES TRIBUNAL 

In Chapters I to XIX of the Report, the Chairman 
of the Tribunal, Shri V. Ramaswami and Member. 
Shri M. R: A. Ansari have expressed their opinion on 
all the important issues arising in this case. Shri A. K. 
Sinha, another Member o[ the Tribun:1l, has expressed 
on certain issues a different opinion which is reproduc~ 
cd in Volume 1V of this Report. In accordance with 
the majority opinion, the Tribunal gives the following 
Decision and makes the following Order under Section 
5(2) of the Inter-State Water Disputes Act 1956 read 
with Section 5(4) of the same Act:-

FINAL ORDER AND DECISION OF THE 
TRIBUNAL 

Da:c of Coming into Operation of the Order. 

This Order shall come into operation on the date 
'~file~~~:~~~,:~~ of the Decision of this Tribunal in the g Gazette under Section 6 of the Intcr-Statl~ 

Disputes Act, 1956. 

II : Determination of the Utilisuble Quantum 
of Narmada Waters at Navagam Dam site. 

Tribunal hereby determines that the utilisablf: 
om1tom of watets of the Narmada at Navagam Dam 

on the ba1>is ot 75 per cent dependability ~hould 
asse~sed ~lt 28 Million Acre Feet. 04. 537.44 

m.) 

IIi : Apportio11ment of the Utilisable Quantun, 
of Narmada ll'aters. 

The Tribunal hereby orders that out of the utilisablc 
uf Narmada waters, (a) Madhya Pradesh is 

to a ~hare of 18.25 Million Acre Feet 
1.01 M. cu. m.), (b) Gujarat is entitled to a 
9 Million Acre Feet (11,101.32 M. cu. m.), 

; Raj,.stlmn is entitled to a share of 0.5 MiHion Acre 
16.74 M. cu. m.) and (d) Maharashtra is 
to a shar·~ of 0.25 Millicm Acre Feet (308.37 

cu. m.). 

with regard to Excess Waters and 
Shdring of Distress. 

(lf. The utilisable flow o[ Narmada in excess of 
the 28 Million Acre Feet (34,537.44 
M. cu. m.) of utilisable flow in any water 
year, i.e., from 1st of July to 30th of June 
of n;;:xt calendar year is apportioned in the 
following ratios of allocation, i.e., 73 for 
Madhya Pradesh, 36 for Gujarat, 1 for 
Maharastara and 2 for Rajasthan ; 
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(2) ln tht' event of the available utilisabk waters 
for allocation in any water year from 1st of 
July to 30th June of the next calendar vcar 
falling short of 28 Million Acre Feet 
(34,537.44 M. cu. m.), the shortage should 
be shared between the various States in the 
rativ · of 73 for Madhya Pradesh, 36 for 
Gujarat, I for Maharashtra and 2 for 
_Rajasthan ; 

(3) The available utilisable watcts in a watet 
year will include the waters carried over trom 
the previous water year as assessed on the 
1st of July on the basis of stored waters 
available on that date; 

(4) The available utilisable waters on any date 
will be inclusive of return flows and exclt•..:;ivc 
of [o:o:.es due to evaporation o£ the variuus 
reservoirs ; 

(5) It may be mentioned that in many ~ears 
~here will be surplus •vater in the tll!ing 
period after meeting the storage requirements 
and withdrawals during the period. This will 
flow dov:n to sea. Only a portion ol' it wil! 
he utilisable for generating pov1er at Sardar 
Sarovar river-bed power-hou<:1;, and ~he rest 
will go waste. it is dcsiral1lc that w:tlcr, 
which would go waste without even generat­
ing powe;_· at the last river-bed power-hO<\Se. 
should be allowed to be utilised by the party 
States to the extent they car.. 

Gujar~;: i~. thcr~forc, directed that whenever w~tcr 
starts going waste to sea, without gcncr:-~ ipg 
power, Gujarat shalt inform the N.:<nmJa 
Control Authority (hereinafter refcrn;J ;o 
as the Authority), with copies to de~_ir.mated 
representatives of all the concerned States, 
and Uujarat shall also inform them when 
such flows cease. During the period of such 
flows, the party States may tl(li.,e them as 
they lik..-.' and such utili~at:on b;· the party 
States wtl! not count towards allotnwnt of 
supplies to them, but me of such watc:r \Vil.l 
not establish any presumptive right. 

Clause V : Period vf Operai.un of the Order Of 
Apportionment. 

Our Orders with regard to the equitable allocation in 
Clauses III and IV are made subject to review at any 
time after a period of 45 years from the date of the 
Orders of the Tribunal. 

l 
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Clause VI : Full Supply l.eve/ of the l'lavagam Canal. 

The Tribunal hereby determine~ tim~ the Full Supply 
Level of Navagam Canal offtaking from Sardar Sarovar 
should be fixed at 91.44 m. ( + 300') at its head 
regulat9r with a bed g~adicnt of I in 12,000 from h~ad 
to 29Q km (mile 180), that is, up! a the offtake of 
Saurashtra branch. From that point to Rajasthan bor­
der the bed gradient should b~ 1 in 10,000. Th.::s.:: 
bed gradients may he changed by Gujarat and Rajas­
than by mutual agreement. 

Clause VII: Full Reservoir Lew[ and maximum Water 
Lerel of the Navagam Dam. 

The Tribunal hcrcbv determines that the height of 
the Navagam Dam shOuld be fixed for Full Reservoir 
Level + 138.68 m, ( + 455') and Maximum Water 
Level at +140.21 m., ( +460'). 

Clawe VIII: Sharing of Costs and Benefits. 

( I) The Tribunal hereby determines that out of 
the net power produced at Navagam at canal 
head and river bed power houses on any day 
the share of Madhya Pradesh will be 57 per 
cent; Maharashtra's share will be 27 per 
cent and Gujarat's share will be 16 per cent. 

(2) The Tribunal makes the following further 
Orders:-

(i) The power generated in the River Bed and 
Canal Power Houses at Navagam will be 
integrated in a common switchyard. 

(ii) Madhya Pradesh and Maharashtra will be 
entitled to get 57 per cent and 27 per cent 
respectively of the power available at bus 
bar in the switchyard after allowing for 
station auxiliaries. 

(iii) The abov~ entitlement applies both to ava·J­
ability of machine capacity for peak htds 
and to the total energy produced in any 
day. 

(iv) The entitlement of power and energy for 
any day can be utilised folly or partly by 
the concerned States or sold to anoth0r 
participating State under mutual agree­
ment. It cannot, however, be carried for­
ward except under a separate agreement or 
working arrangement entered into among 
the affected parties. 

(v) Gujarat will construct and maintain the 
transmission lines needed to supply the 
allotted quantum of power to Madhya 
Pradesh and Maharashtra upto Gujarat 
State border, along an alignment as agreed 
to between the parties and if there is no 
agreeme~t, along such alignment as may 
be decrded by the Narmada Control 
Authority. The transmission lines beyond 
Gujarat State border shall be con~tructed 
and maintained by Madhya Pradesh and 

· Maharashtra in their respective States. .. 

a 
(vi) The power houses and appurtenant wot ks 

Including the machinery and all installa­
tiom as well as the transmission Jines in 
Gujarat State will be constructed, malin­
tained and operated by Gujarat State or an 
authority nominated by the St.atc. 

(vii) The authority in control of the 
Houses shall follow the directirms 
Narmada Control Authority in so 
us~ of water is concerned. 

Power 
of the 
far a~ 

(viii) The scheme of operation of the Power 
Houses including the power required ant.! 
the load to be catered for to the different 
party States during different parts of the 
day shall be settled bchveen the States at 
Jcast one week before the com""'''"''~"""!. 
of every month and shall not be ' 
during the month except under ago·e,me 
among the States or under emergencies. 

fix) The capital cost of the power portion 
Navagam complex shall · 
following :­

(a) Full cost of Unit-Ill electrical 
and control \Vorks pertaining 
upto and including the switchyard. 

(b) Full cost of transmission lines in 

(c) 

(d) 

State constructed for 
to Madhya Pradesh 

Dam. 

lx) Madhya Prade~h and Maharashtra sl 
respectively pay to Gujarat 57 per 
and 27 per cent of the capital 
the power portion of the Sardar 
headworks worked out vide (ix) 
This amount ~hall be paid in 
talments until the capital works 
plcted. Each instalment will be 
on the basis of the budgeted figures 
concerned works at the ~o~~nioKcmc1 
~ach finr -~, li-·ir>:-:r--antl ~be set 
adjusted agaim>. dCtual tigur~ 
of the financial year. 

(xi) In addition to the payments vide (x) 
Madhya Pradesh and Maharashtra 
also pay to Gujarat 57 cent 
per cent respectivelv of 
maintenance costs Of the 

Power complex each year. ;,;~~~,,iJ''~::,;, 
are also to be based on _I 
<lt the commencement 
vear and adjusted against actual cu" ,'" 
end of the year. 

(xii) Notwithstanding the directions 
hereinabove, the party States may, 
tu<:l agreement, alter, amend or 
any of the directions in respect of 
of power and payment for it . 


